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[ 57 ] 1 ABSTRACT 

Cabinet has a top frame and base frame around which 
the housing is wrapped on three sides so that the top 
frame and base frame define the size of the cabinet 
and provide dimensional rigidity to the housing. The 
housing is bent from a single panel of honeycomb ma 
terial. Front closure frames have tongues extending 
into grooves in the front edges of the housing for ad 
justment during assembly to v?nalize front-to-rear di 
mensions of the cabinet and provide a planar cabinet 
front. 

4 Claims, 8 Drawing Figures 
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CABINET 

BACKGROUND 

This invention is directed to a cabinet, and particu 
larly a cabinet which can be subjected to dynamic laods 
associated with shock and vibration environments, and 
for enclosure of equipment, such as electrical equip 

‘ ment. 

The prior art includes many styles of cabinets for en 
closing various types of goods in different environ 
ments. Cabinets are employed to support equipment 
and to protect equipment from the external environ 
ment. In the most difficult cases, the external environ 
ment includes dynamic loading with the presence of 
shock and vibration applied to the cabinet. Such envi 
ronments are found in many military applications, in 
the air, on the land, and on the water. In these cases, 
the cabinet must be sufficiently strong to withstand the 
dynamic loading. 
Two basic approaches have been used in previous 

cabinets to which such dynamic loading is to be ap 
plied: the “corner-post" design and a “stiffened side 
wall” construction. The corner-post design is charac 
terized by rigid, heavy posts at each of its corners, with 
reinforced shear panels on the sides and back. The 
loads developed within the cabinet due to dynamic 
loading of the cabinet are routed to the corner posts by 
means of brackets, and then are transferred to the base 
and top support of the cabinet through the corner 
posts. 
The piece-part assembly approach inherent in the 

corner-post design necessitates many mechanical fas 
teners and welding. With increased loading intensities 
and/or payload increases, it becomes necessary to rein 
force the walls of the cabinet with gross additions of 
stiffeners, including hat sections, doublers, and string 
ers. While these stiffeners provide additional cross 
sectional moment of inertia, they also increase manu 
facturing costs, because a considerable amount of as 
sembly time is required for the installation of such stiff 
eners. The corner-post design of cabinets for dynamic 
loading is thus shock-load limited, i.e., at high load in 
tensities, the amount of routing bracketry and stiffeners 
needed to transfer the loads from within the cabinet to 
the base and top is of such magnitude that the cabinet 
is excessive in cost and weight. ' 
The present alternative construction to cabinets of 

the corner-post design for high load environments com 
prises cabinets of stiffened sidewall construction. The 
stiffened sidewall construction relies on large cross 
sectional moment of inertia of the cabinet sidewalls. 
These sidewalls distribute loads developed within the 
cabinet and thus are capable of high dynamic loads. 
The sidewalls may be built up using bracket-like piece 
parts, or they may be extrusions. The extrusion side 
walls are generally 1% to 2 inches thick. In such con 
struction, the cabinet backwall is merely a thin shear 
panel which is welded to the stiffened side panels. 

In theory, the stiffened sidewall construction reduces 
the number of piece parts while, at the same time, pro 
vides added stiffness to support larger payloads in high 
loading environments. However, like the corner-post 
design, the cabinets which employ built-up sidewalls 
are also shock-load limited. Cabinets having extruded 
sidewalls do not have this limitation. However, extru 
sions are major elements in such construction and ne 
cessitate expensive dies. Of course, a panel produced 
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by such a die has a ?xed front-to-back dimension and, 
thus, cabinets of different depth are difficult to build 
with extrusions. For other depths, seam welding is nec 
essary to increase or decrease the width of such extru 
sion sidewalls for different depth requirements. It must 
also be noted that the increased moment of inertia is 
produced by thick sidewalls, and such thick walls re 
duce the useable inside dimensions. Cabinets having 
extruded, stiffened sidewalls are bulky and heavy. 
Moreover, the weight of such cabinets do not allow 
them to be used in mobile land and air systems. 

SUMMARY 
In order to aid in the understanding of this invention, 

it can be stated in essentially summary form that it is 
directed to a cabinet having a unitary housing extend~ 
ing around two sides and the back and secured to a 
frame which holds the housing to size. In one aspect of 
the invention, the housing is of laminated panel con 
struction and, in another aspect, the housing has 
grooves in the front edge thereof into which a front clo 
sure frame extends. 
Accordingly, it is an object of this invention to pro 

vide a cabinet which is suitable for the housing of 
equipment in an environment subject to dynamic shock 
and vibration loading. It is another object to provide a’ 
cabinet which has a one~piece housing extending 
around the sides and back of the cabinet. It is another 
object to provide a single wrap-around housing of me 
tallic skin ‘material which shields the equipment en 
closed within the cabinet to reduce the level of radio . 
frequency interference and electromagnetic interfer 
ence between the cabinet contents and the exterior en 
vironment. 

It is a further object to provide a cabinet which has 
a frame base around which the housing is wrapped, 
which frame base establishes the exterior dimensions of 
the cabinet housing. It is a further object to provide a 
cabinet having a housing formed of honeycomb panel 
for strength and lightness of weight, consistent with a 

' dynamic ‘environment. It is another object to provide 
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front closure frame sections which are adjustable with - 
respect to the cabinet housing so that the front of the 
cabinet can be adjusted during manufacture. Other ob 
jects and advantages of this invention will become ap 
parent from a study of the following portion of the 
speci?catiomthe claims, and the attached drawings. ' 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an isometric view of a cabinet constructed} 
in accordance with this invention. 
FIG. 2 is an exploded view of the cabinet showing the 

major parts thereof. ' 

FIG. 3 is an enlarged vertical section, with parts bro 
ken away, taken along the line 3-3 of FIG. 1, showing 
the details of the upper front and rear corners. 
FIG. 4 is an enlarged horizontal section through the 

cabinet near the base, taken generally along the line 
4-4 of FIG. 1. 
FIG. 5 is an enlarged vertical section, with parts bro 

ken away, taken generally along the line 5-5 of FIG. 
4. ~ 

FIG. 6 is an enlarged horizontal section, with parts 
brokenaway, through one of the front corners of the 
cabinet of FIG. 1, taken generally along the line 6-6 
of FIG. '1 showing the preferred embodiment of the 
front closure frame. 1 . 
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FIG. 7 is similar to FIG. 6 showing another embodi 
ment of the front closure frame. 
FIG. 8 is also similar to FIG. 6 showing a third em 

bodiment of the front closure frame. 

DESCRIPTION 

The cabinet 10 illustrated in FIGS. 1 and 2 is an ex 
ample of the cabinet construction, in accordance with 
this invention. The particular cabinet illustrated in 
these ?gures is exemplary of the various sizes and styles 
in which a cabinet can be built, in accordance with this 
invention. Various other configurations employing the 
concepts of this invention can be constructed. 
The cabinet 10 comprises a cabinet housing 12 which 

forms the side and back of the cabinet. The cabinet 
sides are indicated at 14 and 16, with the back shown 
at 18. Housing 12 is illustrated in its preferred embodi 
ment as being a laminated honeycomb panel. In the 
preferred embodiment, it has a metallic inner and outer 
skin and a metallic honeycomb therebetween. Prefera 
bly, all are aluminum and are secured together as by 
adhesive. Other forms of honeycomb can be used but, 
in any case, at least the outer skin should be metallic. 
In some cases, a core material in the housing between 
the skins of rigid synthetic polymer composition foam 
would be useful. Furthermore, several layers of core 
material, such as a layer of metallic honeycomb and a 
layer of polymer composition rigid foam, with a divider 
skin, can be used. As another embodiment, the housing 
can be a single layer of material, such as bent sheet 
metal, but this type of construction does not have the 
dynamic load-resisting properties that a metallic hon 
eycomb has. Thus, the preferred embodiment is a me 
tallic honeycomb with aluminum inner and outer skins, 
as well as aluminum honeycomb. 
The bending of honeycomb material into suitable 

con?gurations for use as a cabinet housing is taught in 
more detail in US. Pat. No. 3,753,559. The entire dis 
closure of that patent is incorporated herein by this ref 
erence. See also its division, Ser. No. 351,699, ?led 
Apr. '13, 1973. In summary, a ?at, laminated, metallic 
honeycomb panel can be bent from planar condition 
into a shaped condition having corners therein by 
bending the inner skin outward to crush the honey 
comb between the skins in the region of the bend. The 
bends of the inner and outer skins are‘ such that the sur 
face distance around the bent corner is the same on the 
inside skin as on the outside skin so that the laminated 
honeycomb panel away from the bend is not apprecia 
bly distorted, but remains planar, with its normal 
strength characteristics. Such bends are illustrated at 
the rear corners of the cabinet 10 in FIGS. 2 and 4. 
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Prior to bending, the housing 12 is built up into flat ‘ 
panel. It is laid up with aluminum closeout blocks along 
the upper and lower edges, except in the bend areas. 
These closeout blocks structurally reinforce the edges 
of the cabinet and are utilized to obtain a solid attach 
ment. Additional cutouts for connectors, air venting, 
etc., are also closed out with aluminum blocks to pro 
vide adequate structural termination at the edges of the 
skin. Aluminum honeycomb core material fills the re 
maining portion of the sandwich core, with aluminum 
skins completing the panel. 
While in flat condition, the panel can be inspected, 

inserts made and potted in place, and the like. Further 
more, cutouts can be machined, base bolt holes can be 
drilled and threaded so that details of the housing 12 
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can be manufactured with a minimum of difficulty with 
the housing panel in the ?at condition. When built up 
in this way, the aluminum skins carry the load in the 
plane of the panel, while the core carries shear stresses 
and resists compression loads normal to the plane of 
the panel. When in the formed condition, after the cor 
ner bends are made, shock loads imparted to the cabi 
net will be absorbed in shear by the honeycomb core 
and transferred uniformly to the panel skins. 
Once in the formed condition, the housing 12 is 

maintained in shape and dimensionally stabilized by 
means of top frame 20 and base frame 22. As seen in 
FIGS. 2 and 3, top frame 20 is of rectangular con?gura 
tion of such size as to equal the interior dimensions of 
the ?nished cabinet. It is formed of structural angle. 
Shear bolts 24 engage through the top frame into the 
closeout bar 26 positioned between the skins of the 
honeycomb at the upper edge of back 18. A plurality 
of these shear bolts 24 are positioned around the sides 
and back of top frame 20 and engage into the corre 
sponding parts of the upper end of housing 12. These 
bolts pull the housing into shape and keep it that way. 

Similarly, base frame 22 is secured within housing 12 
at the lower portion thereof to serve as the bottom of 
the cabinet. In normal duty operations, shearbolts such 
as shear bolts 24 can be engaged outward through the 
base frame into a closeout bar on the bottom of housing 
12. However, in higher dynamic duty circumstances, as 
in the preferred embodiment, tension bolts 28 have 
their heads positioned interiorly of the ?anges of base 
frame 12 and extend outwardly to be threaded into 
closeout bars 30 and 32 positioned on the bottom of 
sides 14 and 16 in the bottom of back 18. These tension 
bolts 28 draw the bottom of housing 12 into dimension 
and shape and hold it there. However, in order to en 
dure even heavier dynamic loading, additional bolts are 
engaged through the bottom of the housing 12 and base 
frame 22. Shear bolts 34 have heads in counter bores 
recessed into the exterior of housing 12, into the close 
out bar in the bottom thereof, and these shear bolts ex 
tend through base frame 22 to have securing clamp 
nuts thereon, as seen in FIG. 4. This provides a highly 
rigid structure and securement between the housing 12 
and base frame 22. The base frame 22 has boltdown 
holes'36 in the corners to bolt down the entire cabinet 
10 onto an appropriate base. In dynamic loading envi 
ronments, the top frame is also preferably secured to 
the environment base. These two frames, the top frame 
20 and base frame 22, to which the housing 12 is se 
cured, provide a unitary rigid structure. In order to pro~ 
tect the top from the elements, cabinet cover 38 is se 
cured down over the top of top frame 20 in the upper 
ridges of the housing 12. 
As illustrated in FIG. 2, the upright front edges of the 

left and right sides 14 and 16 of housing 12 have close 
out bars 40 and 42 positioned between the skins and 
abutting the honeycomb. ‘FIG. 6 illustrates the closeout 
bar 42 in more detail. Closeout bar 42 has a groove 44 
therein, and a similar groove 46 is formed in the front 
edge of closeout bar 40. These grooves 44 and 46 have 
parallel sidewalls to receive the tongues of front closure 
frame. . 

In the preferred embodiment shown in FIGS. 2 and 
6, front closure frames 48 and 50 are L-shaped, includ 
ing tongue 52 which extends into the groove 44. The 
two front closure frames 48 and 50 are adjusted so that 
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the front-to~back dimension of the cabinet 10 is cor 
rect. Thereupon, the front closure frames are secured 
into place, as by rivets 54 and, preferably, additional 
adhesive securement. Door 56 is, thereupon, pivotally 
mounted upon frame 50 by appropriate hinges so the 
door serves as an access closure to the interior of cabi 
net 10. 

In the embodiment of Fig. 7, front closure frame 58 
comprises a tongue 60 to which is secured a front clo 
sure bar 62. These parts are bolted together with clear 
ance around the bolt shank so that lateral adjustment 
of front closure bar 62 is possible. Such provides the 
desirable lateral opening size adjustment of the door 
opening. 

in FIG. 8, the front closure frame 64 is as wide as the 
thickness of the housing. Such construction is desirable 
where there may be a plurality of doors, or where a 
minimum construction thickness is required. With re 
spect to the constructions of FIGS. 7 and 8, after the 
frames are adjusted, the tongues are secured in place 
by rivets and, preferably, also by adhesive means, simi 
larly as described with respect to construction of FIG. 
6. 
From this construction, it can be seen that the hous 

ing 12, being of a single sheet of material bent into con 
?guration to de?ne the sides and back of the cabinet, 
serves as the primary load-bearing element of the cabi 
net. The front closure frames carry a proportion of 
load, and also serve to form the cabinet front and de 
?ne the door opening. ln extreme vibration environ~ 
ments, the front closure frames structurally reinforce 
the cabinet sidewalls, especially when the cabinet is ex 
cited by side-to-side vibrational inputs. The front clo 
sure frames are bolted through to the base frame 22 to 
provide a unitized construction, thereby increasing its 
stiffness characteristics. The load-bearing characteris 
tics of the housing 12 result from its sandwich laminate 
construction, it being formed out of a single piece of 
material having strength in bending and shear. As 
stated above, the material of the housing is preferably 
aluminum honeycomb. 
Cabinet 10, thus, is constructed in such a manner as 

to be economic of construction and yet be suitable for 
dynamic loads, such as shock and vibration. The con 
struction is such that radio frequency interference and 
electromagnetic interference between the cabinet con 
tents and the exterior environment is minimized. Sim 
ple modi?cations of the base and housing permit differ 
ent shapes and dimensions which are able to accommo 
date wide variations in payload, load distribution, cabi 
net geometry, top support and environmental require-. 
ments. Furthermore, the design lends itself to the latest 
manufacturing techniques. For example, tape control 
drilling machines can be employed for speed ‘and accu 
racy to locate threaded inserts in the ?at housing struc 
ture before bending. In this way, no expensive dies, 
moulds, or tooling are required, and a high-strength 
cabinet is provided. ' 
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This invention having been described in its preferred 

embodiment, it is clear that it is susceptible to numer 
ous modi?cations and embodiments within the ability 
of those skilled in the art and without the exercise of 
‘the inventive faculty. Accordingly, the scope of this in 
vention is de?ned by the scope of the following claims. 

What is claimed is: 
l. A cabinet for the enclosure of equipment, said 

cabinet comprising: 
a base frame de?ning the lateral dimensions of said 

cabinet; ' 

a top frame further de?ning the lateral dimensions of 
said cabinet; 

a unitary housing de?ning left and right sides and 
back of said cabinet, with 

a forward-facing edge on each of said left side and 
said right side, said housing being formed of a sin 
gle panel of laminated material having a metal 

' inner skin,va metal outer skin, and ‘a honeycomb 
core therebetween attached to and rigidizing said ' 

metal skins withvthe honeycomb core cells being 
normal to said skins, said panel being bent at the 
cabinet corners so that said panel de?nes the sides 
and back of said housing, said honeycomb core 
being crushed at said corners and said panel skins 
extending continuously around said corners, said 
panel being secured to said top frame and said base 
frame so that said top frame and said base frame 
retain said panel in a lateral position, said lami 
nated honeycomb panel carrying the principal 
physical loads on the cabinet; 

a closeout bar positioned between the panel skins at 
each of said edges, said closeout bars each having 
means for interengaging thereon; 

front closure frames, said front closure frames each 
having means for interengaging thereon, said 
means for interengaging on said front closure 
frames being interengaged with said means for in 
terengaging on said closeout bars. 

2. The cabinet of claim 1 wherein said front closure 
frame has a laterally extending front closure bar 
thereon for de?ning a door opening in the front of said 
cabinet. 

3. The cabinet of claim 1 wherein said means for in 
terengaging comprises a groove and a tongue within 
said groove, said tongue and said groove each having 
substantially parallel sides so that said vfront closure 
frame can be adjustably positioned with respect to said 
housing while said tongue is at least partially positioned 
within said groove. 1 

4. The cabinet of claim 3 further including a door 
hingedly mounted upon one of said front closure 
frames and extending substantially to the other of said 

, front closure frames for closing the front of said cabi 

60 

65 

net._ , 
* * * * * 


