
1|] States atent [191 
Eickhorst 
ilite [11] 3,872,995 

[451 Mar. 25, 1975 

[54] BOX-LIKE CASING CELL 

[76] Inventor: Manfred Eickhorst, 
Hans-Henry-Jahnn-Weg 21, 2 
Hamburg 22, Germany 

[22] Filed: Mar. 22, 1973 

[2]] Appl. No.: 344,058 

[30] Foreign Application Priority Data 
Mar. 24, 1972 Germany .......................... .. 2214507 

[52] US. Cl ................................................ .. 220/4 R 
[51] Int. Cl ............................................. .. B65d 7/00 
[58] Field of Search ........ .. 220/4 R, 4 E, 23.2, 23.4, 

220/4 B, 81, 97 B, 4 R 

[56] References Cited 
UNITED STATES PATENTS 

2,681,142 6/1954 Cohen ........................... .. 220/4 E X 
2,701,027 2/1955 Scoville .......... .. ...... .. 220/4 R 

2,763,369 9/1956 Gunderson .................... .. 220/4 R X 
3,168,193 2/1965 Schechter.... ............ t. 220/23.4 X 
3,371,816 3/1968 Ricci ................................. 1. 220/4 R 

Primary Examiner-William T. Dixson, Jr. 
Assistant Examiner~Steven M. Pollard 
Attorney, Agent, or Firm—Pennie & Edmonds 

[57] ABSTRACT 

A box-like casing cell assembly comprising prefabri~ 
cated parts which may be combined to provide any 
desired number of connected casing cells. Each of said 
cells is adapted to accommodate a production unit or 
units such as optical or electronic instruments, me 
chanical structures or the like. The casing cell is 
formed by a top member and a bottom member of 
substantially similar shape and cross-section with each 
of said top and bottom members being “U" shaped in 
cross-section. Two side wall members which are “1" 
shaped in cross-section closetg the ends of the cas 
ing cell and unite the top, bottom and side wall mem 
bers together by frictional engagement of the top and 
bottom walls between the substantially parallel ?anges 
of the side walls. The inner adjacent legs of the “U" 
shaped top and bottom members are connected to 
gether adjustably by screws. 

10 Claims, 5 Drawing Figures 
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BOX-LIKE CASING CELL 

BACKGROUND OF THE INVENTION 

Casings for various production units including optical 
and electronic instruments, and particularly measuring 
instruments are usually either made in one piece of cast 
or injection molded from plastic material, in so far as 
they are not too large, or they comprise a plurality of 
interconnected plates wherein the connections be 
tween the individual plates, which form the casing 
walls, depend on the employed materials. If it is desired 
to combine and interconnect a plurality of instruments, 
which may serve different purposes, and which may 
have equal or differing dimensions, to form a line or se 
ries of instruments, the individual casings are either 
connected by additional associated connecting ele 
ments, such as angles or plate pieces, or they are 
mounted on a common support member. 
The object of the invention is to provide a box-like 

casing cell which is simple in construction and in manu 
facture and permitting at the same time the assembly 
of a casing system comprising any desired number of 
casing cells, wherein, for instance, no additional struc' 
tural elements for interconnecting the individual cells 
are required. - 

This problem is solved by this invention by the use of 
at least one offset top member having a “U” shaped 
cross section; one offset bottom member also having a 
“U” shaped cross section of the same or similar shape 
as said top member and forming when assembled there 
with at least part of a wall, preferably a front wall; two 
side wall members made of similarly shaped profile sec- . 
tions and forming connecting elements for additional 
casing cells; means are also provided for readily and re 
leasably interconnecting said top, bottom and side wall 
members. 

In this way it is possible to provide casings of the 
same or similar type, but of different dimensions in a 
cost saving manner. In this the pro?le sections are 
pieces of rod material which is commercially available 
in different shapes and lengths. Due to the similarity 
between the top and the bottom member on the one 
hand, and the same or similar shapes of the side wall 
members on the other hand an especially simple inter 
connection of a plurality of casing cells is possible by 
arranging the casing cells in superposed or laterally 
aligned positions. According to this the casing cell ac 
cording to the invention forms the smallest unit, for in 
stance of a measuring system, and may be reproduced 
or multiplied as desired in a moduluslike manner. 
According to an especially advantageous feature of 

the invention both the top member and the bottom 
member of the casing cell have a “U” shaped cross 
section section with inner and outer legs connected by 
a web while the side wall members have an “I” shaped 
cross-section having ?anges connected by a central 
web. Profiles of these types are commercially available 
in the form of rods of differing dimensions and differing 
materials, for example light metal. The two “U” shaped 
top and bottom members are readily connectible to 
gether with their legs, and, additionally, when spaced 
apart they provide a slot between them which may be 
used for cooling any production units within the cells, 
which units develop heat, by introducing cooling air 
through said slot. The I shaped cross-sections of the 
side wall members with their ?anges are especially ad 
vantageously suitable in assembling them with the U 
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2 
shaped top and bottom members, and may also serve 
as connections for adjacent casing cells. 

In this connection and according to another feature 
of the invention the flanges on one side of the I shaped 
side wall members overlap the outwardly disposed legs 
of the U shaped top and bottom members, while the 
two inwardly disposed legs are interconnected in a 
spreadable manner. Thus the side wall members ful?ll 
three functions namely, (1) the lateral closing of the 
casing cell, (2) the connection between the top and the 
bottom member by a frictional or clamping engage 
ment of the two ?anges of the I shaped side wall mem 
bers, and (3) permit the connection of additional adja 
cent casing cells. The capability of spreading the two 
inwardly disposed legs ofthe top and the bottom mem 
ber has in turn the effect that the clamping engagement 
of the two legs between the ?anges of the side wall ' 
members may be varied, i.e. it may be decreased or in' 
creased and simultaneously the slot between the two 
legs is adjustable due to the fact that the legs may be 
spread, which has the advantage of permitting the use 
of the slot for cooling purposes. 
According to another preferred feature of the inven 

tion the inwardly disposed legs of the two U shaped 
members may be connected by fixed screws adjacent 
the web, and may be spread by set screws threadedly 
received in a threaded bore adjacent the free end of the 
leg of one member and engaging; the leg of the other 
member, whereby adjustability is easily provided. In 
each case, only these few screw elements are required, 
while the connection between the top and the bottom 
member, on the one hand, and with the side wall mem 
bers, on the other hand, is achieved by frictional or 
clamping engagement. Thus, the inwardly disposed legs 
of the U shaped members may also be designated as 
clamping legs, since they substantially define the type 
and strength ofthe connection. On the other hand they 
also form a horizontal division of the interior of the cas— 
ing thus permitting the mounting or support of the 
above mentioned structures and instruments in the cas 
ing cell on two levels, depending of course on the size 
of the optical, electronic, mechanical devices or other 
like production units which are to be encased in the 
cell. 
However, another advantageous feature of the inven 

tion provides that the inwardly dis-posed legs of the top 
and bottom members are shortened with respect to the 
legs which form the top and bottom wall. Such U 
shaped pro?les with legs of different lengths are also 
commercially available in form of rods, and, with re 
spect to the scope of the invention, offer the advantage 
that the interior of the casing cell is only partly subdi 
vided in the horizontal direction, while larger apparatus 
may be mounted in the other part. Thus a portion of the 
casing cell extends the full height thereof for tall appa~ 
ratus requiring more than half the height of the cell and 
the other portion of the cell is divided in half for shorter 
elements. For the same reason it is also possible, ac‘ 
cording to a further advantageous ‘feature of the inven 
tion, for the webs of the top and bottom members to be 
of different heights. As already mentioned, it is not re 
quired that the corresponding members be dimen 
sioned equally, but that they be of similar shape. 
According to another advantageous embodiment of 

the invention the webs of top and/or the bottom mem 
bers may be slanted with respect to the vertical to pro 
vide an easily available surface for the mounting of la 
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bels, measuring scales, switches, etc. on the slanted sur 
face in a convenient and easily viewable manner. 

In order to additionally improve the cooling effect 
beyond the function of the above mentioned slot be 
tween the inwardly disposed legs of the top and bottom 
members suitable ribs may be provided on at least one 
side of the webs of the side wall members. This addi 
tional cooling effect is especially useful, ifthe units in 
stalled in the casing cell develop excessive heat, or if 
the rear side of the casing is closed by a plain plate. In 
an especially advantageous manner such ribs may si 
multaneously serve as guide rails, for example for in 
serting and supporting electronic plug cards, printed 
circuits, inserts supporting certain units, partitions etc. 

In such cases wherein the casing cell is to be em~ 
ployed as a single casing, or as an end member ofa row 
of interconnected casing cells, the ?anges of the side 
wall members may be removed at least partly on one 
side, so as to save the space occupied by the flanges lat 
erally of the web, or to reduce the danger of injuries. 

In further developing the scope of providing fixed 
screws and set screws for spreadably securing the adja 
cent legs of the top and the bottom member, apertures 
axially substantially aligned with the screws may be 
provided in the top and/or bottom wall, thereby provid 
ing especially easy accessibility to the screws from the 
outside. For instance, screws with hexagonal sockets 
may be used permitting engagement by a wrench ex 
tended through the apertures. 
No doubt, further variations of the casing cell ac 

cording to the invention are possible which, however, 
are always covered by the scope of the invention, to 
provide a casing cell of prefabricated parts of which 
any desired number may be interconnected in accor 
dance with the modulus principle, resulting in consider 
able savings if a plurality of casing cells are intercon 
nected, since the number of the intermediate walls cor 
responds to the number of cells plus one. 
The invention is described below in detail in connec 

tion with the accompanying drawings showing sche 
matically exempli?ed embodiments. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view ofa casing cell according 
to the invention; 
FIG. 2 is a sectional view along the lines II——II of FIG. 

1; 
FIG. 311,1), and 0 show in a considerably smaller scale 

and in a still more schematical manner further possible 
constructions of the casing cell in accordance with the 
invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The casing cell according to the invention substan 
tially comprises a top member 11, a bottom member 
12, and two side wall members 2. The top member 11 
and the bottom member 12 are U shaped in cross 
section cut-off from rod-like stock material, each in 
cluding an inner leg 13, an outer leg 14, and a web 15 
connecting the legs 13 and 14 (see FIG. 3a). As shown 
in FIG. 3a, legs 13 and 14 are of equal length; however, 
it is preferred to select top and bottom “U” shaped 
members having legs of unequal length. Stock material 
having legs of differeing lengths are known and com 
mercially available. Such differences in lengths are 
shown in FIGS. 1, 2, 3b and 3c. 
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4 
The inwardly disposed legs 13 of the top member 11 

and the bottom member 12 face each other and se 
cured to each other by screws 3 and 4. The connection 
is constructed in such a manner that a slot 131 is 
formed between the two legs 13, for instance in such a 
way that the forwardly disposed screws adjacent the 
webs are ?xed screws 3 and spacer members 132 are 
disposed between the legs 13 at these locations, while 
set screws 4 threadedly extend through the upper one 
of the legs 13 near the free end thereof and engage the 
upper surface of the lower leg 13. By adjusting the set 
screw 4 the tension of the connection between the two 
U shaped members forming the top member 11 and the 
bottom member 12 may be decreased or increased. 
This is extremely important for the arrangement of the 
entire casing cell, as will become evident later as the 
description proceeds. 
The two side wall members 2 each have an l-shape in 

cross-section and each overlaps the outwardly disposed 
legs 14 of the member 11 and the bottom member 12 
with one half of their ?anges 21. This overlapping rela 
tionship is assured by selecting suitably sized U shaped 
members, i.e. the external distance between the out 
wardly disposed legs 14 of the U shaped members must 
substantially correspond to the internal distance be 
tween the two l-pro?le sections. In this, as shown in 
FIG. 3, it is not absolutely necessary that the webs 15 
of the U-pro?le 11 and 12 are of equal height, but the 
heights of the webs may vary, if desired. Minor differ 
ences in the distance between the outwardly disposed 
legs 14 are compensated for by selecting suitable 
spacer members 132. 
As will be readily evident from the description up to 

this point in connection with the Figures, a very simple, 
yet rigid connection of the casing cell members is possi 
ble, due to the configuration of the side wall members 
2, by simply actuating the set screw 4 so as to spread 
the outwardly disposed legs 14 apart relative to eachv 
other, thereby urging them into frictional or clamping 
engagement against the inner sides of the flanges 21 of 
the side wall members 2. In order to provide easy ac 
cessibility to the ?xed screws 3 as well as to the set 
screws 4, which are preferable hexagonal socket 
screws, and of which a plurality of pairs, preferably at 
least two pairs are provided and'each of these arranged 
adjacent the side wall members 2, there are apertures 
34 substantially axially aligned with the screws 3 and 4 
provided in the outwardly disposed leg 14 of the top 
member 11. These apertures 34 form an access for en 
gaging the heads of the screws with a wrench. However, 
it is also possible, depending on the positions of the 
screws, and the application of the casing cell, as well as 
on the units installed therein, to provide apertures in 
the bottom member 12 forming a bottom wall 142. 
As already mentioned the distance between the 

flanges 21, connected by the webs 22 of the side wall 
members 2, corresponds to the sum of the heights of 
the webs 15 of the top member 11 and the bottom 
member 12 and a certain play due to the cooperation 
of the ?xed screws 3 and the set screws 4 and the 
spacer members 132 defining the adjustable height of 
the slot 131. This slot 131 serves as an inlet for admit 
ting cooling air into the interior of the casing cell, 
within which in any desired manner or in accordance 
with the intended purpose optical, electronic, or me 
chanical instruments or the like production units may 
be arranged. If production units are arranged in the in 
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terior of the casing cell which develop excessive heat 
it may happen that the volume of cooling air ?owing in 
through the slot 131 will be insufficient, under such 
conditions it is advisable to use so-called cooling pro 
?les for the side wall members 2. These cooling pro?les 
correspond in shape to the I shaped side wall members 
2, which, however, are provided with ribs 23 at least on 
one side of their webs 22. Such pro?les are also com 
mercially available in form of rod materials, wherein 
the ribs 23, as may be seen from FIG. 2 in connection 
with FIG. 1, are generally arranged on either side of the 
web 22, in order to increase the surface area of the side 
wall members 2. The ribs 23 disposed within the casing 
cell simultaneously serve in an especially advantageous 
manner as guide rails for any insertable elements, in 
this case a plate 5 indicated in phantom lines, which 
may represent electronic push cards, printed circuits, 
intermediate walls supporting certain units etc. How 
ever, the apparatus and structural units may also be see 
cured in any suitable manner to the ribs 23 in the inte 
rior of the casing cell, for example by clamping or with 
the aid of screws. 
Even though a single, in itself closed box~like casing 

cell is shown in FIG. 2 it is readily obvious that any de 
sired number of such casing cells may be combined to 
form a larger casing unit. In this case always one side 
wall member is saved between two adjacent casing 
cells, since, according to the invention, the side wall 
members 2 serve as lateral closure means on the one 
hand, and as double-sided connecting means on the 
other hand. The connection with the unillustrated cas 
ing cell, which is to be arranged at the right hand side 
(as viewed in FIG. I) of the illustrated cell, is achieved 
by the two free halves of the flanges 21 of the right 
hand side wall member 2 receiving and overlapping the 
top and bottom members of the adjacent casing cell in 
the same manner as in the illustrated casing cell, 
wherein the adjacent casing cell is secured by the same 
clamping arrangement as shown in FIG. 2. 

In this manner it is also possible to combine casing 
cells of different sizes, provided the casing cells have a 
substantially equal total height with respect to the dis 
tance between the ?anges 21. The widths and also the 
depths of the casing cells may also vary. In this way dif 
ferently large and long measuring lines and/or measur 
ing stands of various measuring units may be combined 
in a quick and simple manner. An easily releasable 
greater clamping arrangement is obtained, out of which 
individual parts may removed readily and may be re 
placed by other ones. , 

The front wall 110 of the casing cell is formed by the 
webs 15 of the top member 11 and the bottom member 
12. Depending on the shape of the U shaped members 
this front wall may extend normal to the legs (see FIG. 
3a) in its entirety or at least part of it may include an 
angle with the vertical (see FIGS. 1, 2, 3b and 3c). The 
embodiment illustrated in FIGS. 1 and 2 shows a dou 
ble slope 151, i.e. a slope on both the top member 11 
and the bottom member 12, while according to FIGS 
3b and 30 only the top member 11 is provided with a 
slope. The slope 151 serves to attach, or mount respec 
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tively, labels, operating instructions, manufacturer’s ‘ 
references etc as well as measuring scales, switches and 
other devices which may be required for operating the 
apparatus. To this end corresponding apertures may be 
provided in the slope 151. Due to the inclination with 
respect to the vertical the slope 151 allows a particu 
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larly easy operation, since the labels, levers etc pro 
vided thereon are disposed in a more favorable angle 
of view with respect to the operator than would be the 
case if the surface extended vertically. 
However, it -.is also possible (see FIG. 3c) to clamp a 

plate 152 between the two inwardly disposed legs 13 
for mounting scales, switches, control lights, adjust? 
ment knobs etc. No dif?culties will be encountered by 
a person skilled in the art in securing the plate 152, 
which may be provided with wider margins or ?anges; 
but it may also be secured by pins. 
Conduits or other connecting elements extend from 

the measuring scale, switch, and control elements 
mounted on the slope 151 and/or the plate 152 into the 
interior of the casing cell and are connected to the re~ 
spective units provided therein. 
As may be seen from FIG. 1, the cooling ribs 23 on 

the right hand side wall member 2 are shortened at the 
end adjacent the front wall 110, that is cut-off, or re 
moved by milling, in order to prevent interference 
when a next adjacent casing cell is to be connected 
thereto. However, this machining operation may be 
avoided if the U shaped members of the top member 11 
and the bottom member 12 are allowed to project a 
small distance beyond the face of the webs 22 of the 
side wall members 2, so that in this case the ribs 23 
form abutments for the inner wall of the U shaped 
members. 

It goes without saying that the side wall members 2 
are cut to size in accordance with the shape. of the U 
shaped members, so that the cut faces of webs 22 will 
snugly ?t the outside surfaces of the U shaped mem 
bers. 

It is also possible, without any difficulties, to remove 
the laterally projecting free parts of the ?anges 21 after 
the required casing cell arrangement has been assem~ 
bled, whereby a smooth side wall is provided at the end. 
However, this is only advisable in such cases when it is 
ascertained that the side wall member 2 at this end is 
not to be used anymore for mounting an adjacent cas 
ing cell. a 

In order to increase the clamping effect between the 
outwardly disposed legs 14 of the U shaped members 
and the ?anges 21 of the side wall members 2, as well 
as for positioning and centering purposes, small bores 
may be provided in the ?anges 21 in predetermined po 
sitions possibly in standardized spacings relative to the 
edges, cooperating with spring loaded balls inserted 
into the legs 14 at corresponding points. Such snap 
means provide a simple and frequently used centering 
arrangement for surfaces having contacting engage 
ment, and are also commercially available. 
Any suitable closure means for the rear side of the 

casing cells may be used, for example-in form of a plate 
which is easily releasable by clamping means or screws; 
but it is also possible to leave the rear side open if ele 
ments encased individually are mounted within the cas 
ing cell. 
What I claim is: 
1. A box-like casing assembly comprising prefabri 

cated parts adapted to be combined to provide any de 
sired number of easing cells with each cell being 
adapted to accommodate production units, each such 
cell comprising: 

a. one top member having a “U” shaped cross 
section with inner and outer legs connected with a 
web; ' 
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b. one bottom member having a “U” shaped cross 
section with inner and outer legs connected by a 
web; 

c. one leg of said top member being connected to one 
leg of said bottom member whereby said top and 
bottom members are connected together; 

d. side wall members each having an “I” shaped 
cross-section with ?anges connected by a central 
web and forming connecting elements for addi 
tional adjacent casing cells; and 

e. means for readily and releasably interconnecting 
said top, bottom and side wall members together 
into a casing cell. 

2. A box-like casing cell according to claim 1, 
wherein at least part of said web of said bottom mem 
ber is inclined relative to the vertical. 

3. A box-like casing cell according to claim 1, 
wherein the ?anges of said side wall members overlap 
the outwardly disposed legs of said top bottom mem 
bers while the inwardly disposed legs include means in 
terconnecting them near said web and spreading their 
free ends relative to each other. ' 

4. A box-like casing cell according to claim 3, 
wherein said inwardly disposed legs are secured to each 
other by fixed screws positioned adjacent said web 
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8 
while said means for spreading their ends are formed by 
set screws threadedly extending through one leg and 
engaging the other leg. 

5. A box-like casing cell according to claim 1, 
wherein said inwardly disposed legs of said top and bot~ 
tom member are shorter than said outwardly disposed 
legs forming the top wall and the bottom wall of said 
casing cell. 

6. A box-like casing cell according to claim 1, 
wherein the webs of said top member and of said bot 
tom member are of different heights. 

7. A box-like casing cell according to claim 1, 
wherein at least part of said web of said top member is 
inclined relative to the vertical. 

8. A box-like casing cell according to claim 1, 
wherein ribs are provided on at least one side of the 
webs of said l-pro?les. 

9. A box-like casing cell according to claim 1, 
wherein the ?anges of said I shaped members are at 
least partly removed at one side. 

10. A box~like casing cell according to claim 4, 
wherein the top wall or the bottom wall forming legs of 
said top and bottom members are provided with aper 
tures substantially aligned with said screws. 

’ * >i< * * * 
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