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ABSTRACT OF THE DISCLOSURE 
A novel shock absorbing padding material and con 

struction thereof for supporting an article within a con 
tainer in spaced relation to the container side walls is 
provided whereby shock transmitted to the article, as a 
result of the container being dropped or subject to im 
pacts, is greatly reduced. The padding, made of a resilient 
material, includes a plurality of finger portions extending 
outwardly toward the side walls of the container. When 
the container is dropped, the supported article causes the 
finger portions to be independently compressed against 
the side walls. This independent compression of the finger 
portions absorbs shock in an unusual manner to protect 
the article supported therein. 

--Encamm 

This invention relates to the packaging of delicate and 
fragile articles such as aircraft guidance instruments and 
the like, and more particularly to a new and unusual con 
cept in such packaging which greatly reduces the shock 
transmitted to such an article as a result of dropping or 
otherwise impacting the package containing the article. 
The problems associated with packaging delicate and 

fragile articles such as guidance instruments have existed 
for a long time in the past and have long been a source of 
considerable expense and frustration. Instruments which 
have been carefully constructed and calibrated frequently 
do not operate satisfactorily when actually received and 
installed, due to the magnitude and number of the jolts 
and shocks imparted to the instrument during shipping 
and handling of their containers. Further, instruments 
which have malfunctioned in one way or another during 
actual operation and which should be returned to the 
manufacturer in the same condition as when removed 
from an aircraft or the like, for determination of the 
cause of malfunction, are instead frequently returned 
with a multitude of other defects resulting from the Se 
were shaking and high magnitude impacting imparted to 
the instrument during transit. Very often, the latter type 
of damage completely obscures the original cause of mal 
function, so that suitable corrective measures may be in 
possible to determine. 

Thus, for many years a variety of packages have been 
developed and experimented with which are intended to 
reduce the shock imparted to instruments and the like due 
to their containers having been dropped or otherwise jolt 
ed, and also for facilitating the repacking of an instru 
ment after use for proper shipment back to its point of 
origin in a safe and undamaged condition. In essence, 
such previous efforts toward devising new packages uti 
lized the concept of suspending the article to be packaged 
within a considerably larger containing structure, through 
the use of various types and forms of padding materials 
placed between the article and its enclosing outer pack 
age. Such padding was of varying degrees of resilience 
and of various shapes and dimensions, many specific 
forms of which were claimed to greatly reduce shock but 
none of which actually or satisfactorily accomplished this 
purpose, at least to the extent which was desired. 

Thus, practice up to the present time involves the 
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packaging of a relatively small instrument such as an 
indicator within a steel drum having a volume consider 
ably larger than the size of the indicator itself. A typical 
such drum has a volume of 2.8 cubic feet and the instru 
ment is packaged therein through the use of an extensive 
amount of bound fiber padding inserted on all sides be 
tween the indicator or other instrument and the inside 
walls of the drum. When tested by dropping such a con 
tainer in freefall from a height of 30 inches, the average 
shock transferred to the instrument has been determined 
to be 47.6 G.'s, with some individual shock readings being 
in excess of 100 G's. 

It is a major object of the present invention to provide 
a new concept in shock-absorptive packaging construc 
tions which very greatly reduces the shock transmitted to 
the packaged instrument, by means of a packaging struc 
ture which is both smaller and lighter in weight than 
previous structures and which also greatly facilitates re 
packaging of the article for return to the manufacturer in 
the same condition as removed from the aircraft or other 
installation. 
The reduction in shock transmitted to the packaged in 

strument or article obtained by the present invention are 
truly significant. Using the same tests indicated above for 
the steel drum package presently in use, the packaging 
construction of the present invention reduced the shock 
transmitted to a typical indicator to an average of 9.7 G's, 
with no individual shock being greater than 11 G's. This 
is well within the acceptable range for such an instru 
ment, and the improved performance over previous pack 
ages is nothing less than startling. 
The foregoing major objects and the advantages of the 

invention, together with other objects and advantages no 
less a part thereof, will become increasingly apparent foll 
lowing consideration of the ensuing specification and its 
appended claims, particularly when taken in conjunction 
with the accompanying illustrative drawings showing a 
preferred embodiment thereof. 

In the drawings: 
FIG. 1 is a side elevation in central section of the 

composite package construction; 
FIG. 2 is a frontal perspective view showing details of 

a first component of the construction; 
FIG. 3 is a cross-sectional view taken along the plane 

III-III of FIG. 1 particularly illustrating a second com 
ponent of the construction; and 

FIG. 4 is a cross-sectional view taken along the plane 
III-III of FIG. 1 showing the device undergoing de 
formation produced by dropping or impacting the case. 

Briefly stated, the present packaging construction in 
cludes an outer case having a pair of end walls and lateral 
side walls which together provide an enclosing shell, and 
first, second, and third mutually independent tier sections 
of resilient padding material located within the shell and 
oriented in axial alignment between the end walls there 
of. The middle or second tier section defines a centrally 
located cavity of substantially the same size as an ordinary 
carton containing the article to be packaged, for receiv 
ing such carton and article therein. Further, the second 
tier section has a plurality of mutually independent fin 
ger portions extending outwardly toward the lateral sides 
of the shell. In operation, predetermined ones of the fin 
ger portions are independently and resiliently compressed 
against a portion of the side walls when the packaging 
construction is dropped or otherwise impacted in the direc 
tion of and upon such side wall portions to cause the 
article in said cavity to move in the direction of these 
side wall portions. The resilient independent compression 
of the said finger portions cushions and restricts the shock 
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in an unusual manner to protect the article located in the 
cavity. 

Referring now in more detail to the drawings, the pack 
aging construction i{ of the invention has an outer case 
or shell made up of cooperating halves E2 and 14 which 
may be secured together by desired latches or the like 
(not shown) to provide an integrated, unitary shell having 
end walls 6 and 18 and side walls 26, 22, 24, and 26 
(FIGS. 1 and 4). The outer shell or case is preferably 
of a resilient, impact-resisting plastic of a known type, 
such as is manufactured by the U.S. Rubber Company 
and designated "Royalite it 40.’ 
Within the shell enclosure just described are three mu 

tually independent tiers 28, 30, and 32 of resilient padding 
material which are aligned axially between end walls 16 
and 18 of the shell and which extend laterally to contact 
the side walls 20, 22, 24, and 26 thereof. The padding 
material forming the tiers 28, 30 and 32 is preferably 
a light density synthetic foam, such as foamed polyure 
thane, and each of the tiers has a particular shape, which 
will be described more fully hereinafter. The first and 
third tiers 28 and 32, respectively, are identical in form 
and are symmetrically arranged on each side of the second 
tier 30. The latter has a centrally located open cavity 34, 
into which a suitable inner container 36 is inserted, for 
receiving the article which is to be packaged. The inner 
container 36 may be a cardboard carton or the like, and 
a size which is suited to closely contain the instrument or 
other article which is to be packaged. As will be noted, 
the cavity 34 is substantially of the Same depth as the 
height of the inner container 36, and the cavity extends 
completely through the second or middle tier 30, whose 
height is substantially the same as that of the inner con 
tainer 36. Consequently, the ends of the inner container 
are exposed at, but flush with, each side of the second 
tier. 
The first and third or end tiers 28 and 32, respectively, 

are ideatical, and are illustrated in FIG. 2. These com 
ponents are preferably a single block of foamed polyure 
thane, and they have a length and width comparable to 
that of the interior of the outer case of shell, so that they 
may be placed into the shell with their four sides immedi 
ately adjacent the sides 20, 22, 24, and 26 of the shell 
without compressing the tier section. Further, the first 
and third or end tiers have a vertically elongated width 
or thickness at their central portions. This is produced by 
the bevelled surfaces 38, 40, 42, and 44, seen in FIGS. 
1 and 2. This provides a central plane surface which con 
tacts one end of the inner carton 36 and the central 
portion of the second or middle tier 30 as well, while 
providing a definite clearance space between the lateral 
edges of the middle and end tiers near the lateral sides 
such as 20 and 22 of the outer case or shell. 
The middle or second tier 30 is basically fiat on its 

top and bottom surfaces, i.e., this member has a substan 
tially uniform thickness. As seen in FIG. 3, however, the 
iateral or side surfaces of this tier section are of an un 
usual configuration. Each corner 46, 48, 50, and 52 of 
this member is shaped to provide a rounded projecting 
leg which extends outwardly from the central cavity 34 
and whose ends normally lie immediately adjacent the in 
side corners of the outer shell or case. Further, each of 
the corners 46, 48, 58, and 52 are bifurcated by a slit or 
cut 45a, 4.8a, 56a and 52a, respectively, which extends 
toward but does not reach the corners of the inner cavity 
343. 
The rounded corner legs of second tier 30 are inter 

connected by smoothly curved side edges 47, 49, 51, and 
53, each of which are divided by a series of slits or cuts 
which extend inwardly from one of the curved edges, 
toward the sides of the cavity 34, over a major portion 
of the distance therebetween. The said slits or cuts do not 
extend into the cavity, however, but instead are ter 
minated so that the mutually independent finger portions 
such as 5a, 51b, 5c, and 5id provided by the cuts 
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4. 
have a common connection in the area adjacent the edge 
of the inner cavity 34. Each of the cuts forming the afore 
said finger portions is preferably made by a saw blade, 
and consequently has a finite thickness. Thus, the finger 
portions are actually slightly spaced from each other, 
even in the normal or relaxed and unstressed configura 
tion illustrated in FIG. 3. 

Exemplary specific dimensions for a particular pack 
aging construction designed for an instrument weighing 
approximately eight to twelve pounds and requiring an 
inner carton which is 5/2 x 5/2 x 8 inches are as fol 
lows. The end tiers 28 and 32 are 15 x 15 x 6 inches and 
the bevels such as 38, 40, 42, and 44 reduce the thick 
ness of 6 inches at the center to about 5 inches at the 
sides. The overall size of the second tier 30 is 15 x 15 X 8 
inches, with the radius of curvature of the extending legs 
46, 48, 50, and 52 being about 2 inches and the radius 
of curvature of side surfaces 47, 4.9, 51, and 53 being 
about 6 inches, so that the dimension between any side 
of the cavity 34 and the corresponding curved side surface 
is approximately 3 inches. The cuts forming the fingers 
extend from the curved side surfaces to within about 1 
inch of the cavity 34. 
As may be observed from FIG. 1, packaging and re 

packaging of an instrument or other fragile article is ex 
tremely easy and fast. All that need be done is to first in 
sert the first and second tiers 28 and 30, respectively, into 
one of the halves of the outer shell, such as the bottom 
half 14; then place instrument in the inner container 36 
and insert this into the inner compartment 34 of the sec 
ond tier; then place the third or upper tier 32 atop the 
second tier 39 and its inner carton 36; and finally place the 
second half or top 12 of the outer shell over the upper tier 
and secure it to the bottom half of the shell. 
Under dynamic (shock-absorbing) conditions, the oper 

ation and performance of the novel packaging construc 
tion is as follows. When the assembled package is dropped 
on either end wall 16 and 18, the inner container 36 and 
its contents are cushioned by the bevelled protruding por 
tions of the first or third tiers, and thus protected from 
shock. When the carton is dropped on any sidewall, such 
as for example sidewall 26 (FIG. 4) the inner carton 36 
is moved in the direction indicated by the arrow, i.e., 
toward sidewall 26. The inner or second tier 30 absorbs 
the shock produced in this manner through a pattern of 
deformation such as is indicated in FIG. 4. Initially, the 
inertia of the inner carton 36 displaces the position of 
the cavity 34 to a position closer to sidewall 26, in which 
all of the second tier is to some extent moved toward 
this sidewall through the compression of the lower ex 
tremity of this tier. This causes the two upper laterally 
extending legs 46 and 48 to be moved out of the corners 
of the outer shell which they previously occupied, and the 
two lower legs 50 and 52 are pressed tightly into the 
corners of the shell which they occupy. Next, the arcuate 
tier surface 51 becomes straightened to conform to the 
inner surface of outer shell sidewall 26 as lateral legs 50 
and 52 undergo what is basically a compressive stress. 
This necessarily increases the separation between each of 
the finger portions 51a, 51b, 51c, and 51d, and brings each 
of these finger portions into independent contact with 
Shell sidewall 26. 
As the impacting force of dropping the package con 

tinues, each of the finger portions begins to act as an inde 
pendent stress-absorbing compressive column, while that 
portion of the tier 30 interconnecting these finger por 
tions with extending legs 50 and 52 undergoes a complex 
stress including both bending and compressive compo 
nents, as is also true of the leg portions 50 and 52. Also, 
as legs 50 and 52 are pressed into their respective corners 
of the outer shell and curved surface 51 is straightened, the 
portion of curved surfaces 49 and 53 adjacent legs 50 
and 52, respectively, are deformed by a predominantly 
compressive stress, such that independent finger portions 
49a and 49b and 53a and 53b are compressed sideways 
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against finger portions 49c and 49d, and 53c and 53d, 
respectively. (It may be that finger portions 49c and 49d, 
and fingers 53c and 53d are also compressed and deformed 
to a lesser extent, although this is not discernible to the 
naked eye under simulated test conditions.) 
The results of this complex stress and deformation situ 

ation are a great reduction in the stress imparted to the 
article in the inner carton 36 from the impacting or drop 
ping of the container, by amounts which have been indi 
cated above. As will be apparent, it is very difficult to 
quantitatively analyze the exact reasons why the struc 
ture of this invention gives such greatly improved per 
formance, but the performance is measureable under test, 
and the greatly improved results have definitely been 
ascertained. 

Packages utilizing the novel construction described 
hereinabove provide a number of very significant ad 
vantages. The foremost one of these is, of course, the great 
reduction in shock transmitted to a packaged article. Addi 
tionally, however, the resulting package is significantly 
smaller than previous packages of the steel drum type, and 
weighs less than the latter. Shipping costs are reduced by 
a factor of twenty-eight percent savings in the cost of 
repairs to an article due to damage incurred in transit. 
Finally, and very significantly, packages utilizing the 
present construction afford a savings of approximately fifty 
percent in labor costs for packing instruments or other 
fragile articles within the container. 

It is quite conceivable that upon considering the fore 
going disclosure, others skilled in the packaging arts dis 
cover for themselves different embodiments of the under 
lying concept here involved, or may device certain modi 
fications and variations of the specific structure shown 
and described herein. All such further modifications, vari 
ations, and changes in structure as clearly incorporate 
the concept of the invention are thus to be considered as 
within the scope of the claims appended herebelow, unless 
these claims by their language specically state otherwise. 
I claim: - 
1. In a shock-absorptive packaging construction of the 

type having an enclosing exterior shell and interior pad 
ding sections for supporting an article within said shell 
relative to its ends, the improvement comprising a pad 
ding structure for supporting the article in spaced relation 
relative to at least one side of the shell; said padding struc 
ture having a surface for contacting said article and hav 
ing a plurality of legs extending outwardly in a direction 
away from said surface toward said side of the shell and 
a plurality of fingers located between said legs, said legs 
normally contacting said side of said shell and said fingers 
normally terminating short thereof; said legs and fingers 
restricting the shock to such article due to dropping by 
said fingers being independently resiliently deformed when 
the packaging construction is dropped or otherwise im 
pacted. 

2. The packaging construction of claim 1, wherein the 
locus of the end extremities of each of the said fingers 
located between each two of said legs defines a regular 
curve extending between such two legs. 

3. The improvement in packaging constructions defined 
in claim 1, wherein at least some of said fingers are 
arranged in lateral alignment in at least one plane area 
containing portions of the sides of said shell, and wherein 
the fingers in each such plane have a mutual intercon 
nection in the area near said article but are distinct and 
at least slightly spaced from each other as they extend 
outwardly toward the sides of said shell. 

4. The improvement in packaging constructions defined 
in claim 1, in which said padding structure extends along 
several sides of said shell and forms an internal cavity 
for receiving an article to be supported. 

5. The improvement in packaging construction as de 
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6 
one end and at least one other resilient padding member 
is provided for contacting and supporting the article to 
be supported. - 

6. The improvement in packaging construction as de 
fined in claim 4 in which said cavity is open in opposite 
ends and two resilient pads are provided, one at each 
opening, for contacting and supporting the article to be 
Supported. 

7. The improvement in packaging constructions defined 
in claim 2, in which said padding structure extends along 
several sides of said shell and forms an internal cavity for 
receiving an article to be supported. 

8. The improvement in packaging construction as de 
fined in claim 7 in which said cavity is open at at least 
one end and at least one other resilient padding member 
is provided for contacting and supporting the article to be 
supported. 

9. The improvement in packaging construction as de 
fined in claim 8 in which said cavity is open in opposite 
ends and two resilient pads are provided, one at each 
opening, for contacting and supporting the article to be 
Supported. 

10. The improvement in packaging constructions de 
fined in claim 1, wherein said padding construction is 
formed by a resilient having of material having slits cut 
in the fingers of the padding adjacent said shell; said slits 
extending toward said article-contacting surface and ter 
minating short of said surface. 

11. The improvement in packaging constructions de 
fined in claim 2, wherein said padding construction is 
formed by a resilient having of material having slits cut 
in the fingers of the padding adjacent said shell; said slits 
extending toward said article-contacting surface and ter 
minating short of said surface. 

12. The improvement in packaging constructions de 
fined in claim 3, wherein said padding construction is 
formed by a resilient piece of material having slits cut 
in the fingers of the padding adjacent said shell; said slits 
extending toward said article-contacting surface and ter 
minating short of said surface. 

13. The improvement in packaging constructions de 
fined in claim 12, in which said padding structure extends 
along several sides of said shell and forms an internal 
cavity for receiving an article to be supported. 

14. The improvement in packaging construction as de 
fined in claim 13 in which said cavity is open at at least 
one end and at least one other resilient padding member 
is provided for contacting and supporting the article to 
be supported. 

15. The improvement in packaging construction as de 
fined in claim 14 in which said cavity is open in opposite 
ends and two resilient pads are provided, one at each 
opening, for contacting and supporting the article to be 
Supported. 

6. In a shock-absorptive packaging construction of 
the type having an exterior shell and interior padding 
for Supporting an article within said shell relative to its 
ends, the improvement comprising a padding structure 
for supporting the article in spaced relation relative to 
the sides of the shell; said padding structure having a sur 
face for contacting said article and having a plurality of 
legs extending outwardly from said supporting surface 
toward said sides of said shell, and a plurality of fingers 
located between said legs; said legs normally contacting 
said sides of said shell and said fingers normally termi 
nating short thereof; whereby shocks transmitted to such 
article are restricted by said fingers being independently 
resiliently deformed when the shell is dropped or other 
wise impacted. 

17. In a shock-absorptive packaging construction of 
the type having an exterior shell and interior padding 
for supporting an article within said shell relative to its 

fined in claim 4 in which said cavity is open at at least 75 ends, the improvement comprising a padding structure 
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having a surface for supporting the article in spaced 
relation relative to a side of the shell; said padding struc 
ture having a plurality of legs extending toward said side 
of said shell and a plurality of fingers located between 
said legs extending toward said shell and normally termi 
nating short thereof; said legs and fingers being inde 
pendently resiliently deformable such that when the shell 
is dropped or otherwise impacted shocks transmitted to 
said supported article are restricted. 
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