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57 ABSTRACT 
The present invention comprises a plastic case for hous 
ing electronic instruments and the like, having a top and 
bottom panel with two side panels connecting them. 
The edges of the top and bottom panels are mounted for 
telescoping movement in the side panels to enable ad 
justment of the case to the size of instrument housed. 
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ADJUSTABLE NSTRUMENT CASE 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions made 
by reissue. 

This application is a continuation of application Ser. No. 
280,519, filed July 6, 1981, now abandoned, which is a 
Reissue of U.S. Pat. No. 4,090,632. 
The present invention relates to an instrument case, 

and, more particularly, to a plastic instrument case ca 
pable of adjustment to the size of instrument it houses. 
An instrument case protects the device housed and its 

user, improves appearance and may perform other re 
lated functions. More electronic instruments and the 
like include a front panel which forms a part of the 
enclosure. Some also include a back panel which forms 
a part of the enclosure. There are many different basic 
forms of cases which are used to enclose the remaining 
sides of instruments. The simplest is the one-piece shell, 
usually a five-sided rectangular plastic or metal box. In 
some instances, one-piece shell cases enclose only four 
sides or a small opening is provided in the back for a 
fuse panel or the like. 
The two-piece instrument case is now quite common. 

One piece usually forms the top and the upper portion 
of the sides while the other piece forms the bottom and 
the remainder of the sides. A step beyond the two-piece 
case is the four-piece case in which an insert joins the 
top and bottom pieces on each side. In some instances, 
the inserts form a major portion of the side walls. There 
are also, of course, four-piece cases in which the top, 
bottom and sides are each separate pieces. 
Each of these common one-piece, two-piece and 

four-piece cases is designed for a single size of instru 
ment and substitution or addition of pieces is required to 
use the case with more than one type of instrument. 

It is an object of the present invention to provide a 
plastic instrument case that can adjust to the height of 
instrument it houses. It is also an object of the invention 
to reduce the need to stock various sizes of case parts to 
enclose a range of instruments of various heights. 

In accordance with this and other objects of the in 
vention, the instrument case of the present invention 
comprises a flanged top panel, a flanged bottom panel 
and a pair of side panels. The flanges of the top and 
bottom panels fit into channels in the side panels, per 
mitting telescopic adjustment of the case height. 
The present invention will be better understood from 

the following detailed description and the drawings, in 
which like numerals refer to like parts throughout, 
wherein: 

FIG. 1 is an exploded isometric view of a case ac 
cording to one embodiment of the present invention. 

FIG. 2 is a sectional view of an assembled case taken 
generally along line 2-2 of a side panel at the location 
indicated in FIG. 1. 
FIG. 2A is a sectional view of an assembled case 

taken generally along line 2A-2A of a side panel at the 
location indicated in FIG, 1. 

FIG. 3 is a sectional view of an assembled case taken 
generally along lines 3-3 of a side panel at the location 
indicated in FIG. 1, 

FIG. 4 is a sectional view of a handle and a side panel 
taken generally along line 4-4 of FIG. 1. 
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2 
FIG. 5 is a plan view taken generally at line 5-5 of 

FIG. 1. 

DETAILED DESCRIPTION OF THE 
INVENTION 

FIG. 1 shows an exploded view of an instrument case 
10 according to one embodiment of the present inven 
tion. The case includes two panels: a top panel 12 and a 
bottom panel 14 which are made with the same basic 
molds and are the same in most respects. Each includes 
two depending flanges 16 and 17 at its opposite margins. 
Two identical mutually parallel side panels 18 and 20 
comprise members each having elongated channels 22 
and 23 in their edges. The flanges 16 and 17 fit into the 
channels 22 and 23, respectively, to mount the top panel 
12 and the bottom panel 14 to the side panels. A U 
shaped handle 24 has two legs 26 and a cross-bar 28 
connecting them. The ends of the legs 26 pivotally 
mount to the side panels 18 and 20. The top, bottom and 
side panels are molded from a suitable plastic such as 
Cyclaoc brand ABS or a similar product. The handle is 
molded from Lexan brand polycarbonate or a similar 
product. 
The top panel 12 and the bottom panel 14 each in 

clude two grooves 30 and 31 on their interior surface. 
On each panel, one of the grooves 30 is proximate to the 
unflanged front margin and the other groove 31 is prox 
imate to the unflanged rear margin. (The groove 31 at 
the rear of the top panel 12 is omitted from FIG. 1 for 
clarity.) The grooves 30 and 31 are formed integrally 
with the panels 12 and 14 by protrusions such as ridges 
30a and 30b (forming groove 30) and ridges 31a and 31b 
(forming groove 31), raised from the panel surface. The 
top panel 12 and the bottom panel 14 also include a 
plurality of nibs 32 formed integrally on the interior 
surfaces of the panels. (The nibs 32 on the interior of the 
top panel 12 are omitted from FIG. 1 for clarity.) The 
top and bottom panels 12 and 14 may be the same 
molded part and differ only in the finishing details such 
as the threaded inserts 42a in the fastener bosses 43 of 
the top panel 12 or the holes 44 in the bosses fastener 45 
of the bottom panel 14, as described below. 
The side panels or members 18 and 20 each have an 

H-shaped cross-section, as best seen in FIG. 2. The sides 
of the H form interior walls 18i and 20i and exterior 
walls 18x and 20x of the side panels. These interior and 
exterior walls are spaced apart by slightly more than the 
thickness of the depending flanges 16 and 17 of the top 
and bottom panels 12 and 14, forming the channels 22 
and 23. The side panels 18 and 20 have two slots 34 and 
35 in their interior walls. One of the slots 34 is proximate 
to the front end of the side panel and the other slot 35 is 
proximate to the rear end. The slots 34 and 35 accept 
the raised ridges 30a, 30b, 31a and 31b of top and bot 
tom panels 12 and 14, as best seen in FIG. 2A. Each side 
panel also includes a plurality of paired tabs 36 extend 
ing into the interior of the case for the mounting of 
circuit boards as described below. (See FIG. 1, showing 
tabs 36 on side panel 18. The tabs 36 on side panel 20 are 
omitted from FIG. 1 for clarity.) 

Four assembly means, one of which is shown in sec 
tion in FIG. 3, help to secure the top and bottom panels 
together. Each assembly means includes a fastener 
guide means or tube 38 secured to or formed integrally 
with a bracket 40 that in turn is secured to or formed 
integrally with a side panel 18 or 20. The assembly 
means also includes a blind hole 42 in a top panel fas 
tener boss 43 in the interior of the top panel 12, which 
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has a threaded brass insert 42a or other panel fastening 
means secured in it, and a panel hole 44 through a bot 
tom panel fastener boss 45 in the bottom panel 14. The 
centerlines of the holes 42 and 44 and fastener guide 
means hole through the tube 38 generally coincide. 
Each of four threaded bolts 46 (see FIG. 1) or other 
elongate fastener extends through a foot 47, the panel 
hole 44 and the fastener guide means or tube 38 and 
screws into the insert or panel fastening means 42a. The 
head of the bolt 46 is hidden from sight within the foot 
47. The fastener guide means or tubes 38 attached to the 
side panel 18 or 20 greatly simplify the task of engaging 
the bolt 46 to the insert 42a. hidden from sight within 
the foot 47. The fastener guide means or tubes 38 at 
tached to the side panel 18 or 20 greatly simplify the 
task of engaging the bolt 46 to the insert 42a. 
When the closest possible spacing of the top and 

bottom panels 12 and 14 is employed, their relative 
position may be determined by the height of panel fas 
tener bosses 43 and 45, and the height of the tube 38; by 
the height of the inner walls 18x and 20x of the side 
panels; or by the height of the instrument's front and 
rear panels 62 and 64 fitting in grooves 30 and 31. At 
greater spacings of the top and bottom panels, it is pref 
erable to provide appropriate spacers (not shown) be 
tween the tube 38 and the fastener bosses 43 and 45. 
The handle 24 pivotally mounts to the side panels or 

members 18 and 20. The pivot structure is shown in 
detail, and in section, in FIG. 4. Each side panel 18 and 
20 has a female handle boss 48 formed integrally into its 
outside surface. The outer portion 50 of the female boss 
48 is smooth, while the inner portion 52 is serrated. 
Each leg 26 of the handle has an integral male handle 
boss 54 at its end. The nale boss 54 has a smooth outer 
portion 56 and a serrated outer portion 58. The smooth 
outer portion 56 of the male boss 54 has an integral 
collar 60. The cross-bar 28 of the handle 24 can deform 
slightly and resume its original shape. The handle 24 is 
mounted to the case 10 by spreading the legs 26 apart 
far enough to permit the male bosses 54 to clear the 
outer ends of the female bosses 48. When the male 
bosses are aligned with the female bosses, the cross-bar 
28 is allowed to force the handle back toward its unde 
formed shape and the male bosses enter the female 
bosses. The collar 60 forms a close tolerance fit with 
smooth portion 50 of the female boss. The serrated 
portions 52 and 58 cooperate to form a keying means to 
prevent undesired movement of the handle. To rotate 
the handle, the cross-bar 28 is deformed so that the 
serrated portions disengage, but the smooth portions 
remain engaged. The collar 60 inhibits relative axial 
movement of the bosses. 
An instrument is installed in the case 10 as follows. 

The handle 24 is pivoted out of the way or removed. 
The top or bottom panel 12 or 14 is removed. The in 
strument typically will have front and back panels or 
end plates 62 and 64 that fit into the grooves 30 and 31. 
Alternatively, blank front and back panels or end plates 
62 and 64 can be used to close off the case. Either the 
top or bottom panel may include suitable interior brack 
ets or bosses (not shown) to which the instrument or 
portions thereof can be secured. The instrument may be 
organized in various ways within the case, for example, 
by supporting circuit boards from the front and rear 
panels 12 and 14, by supporting vertically mounted 
circuit boards VC in nibs 32 and paired tabs 26 (See 
FIG. 5), or by supporting a horizontally mounted cir 
cuit boards HC, between tube 38 and boss 43 on boss 45 
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4. 
to be secured by the bolts 46 through holes H in the 
circuit board. The case 10 also has a great degree of 
flexibility in the size and kind of apparatus it can house. 
For example, it can provide a tapered housing for in 
struments, because the top and bottom panels 12 and 14 
can be arranged in diverging planes. 
When the instrument is within the case, the top and 

bottom panels are urged together and bolts 46, of a 
length suitable for the particular instrument housed, are 
passed through the holes 44 and the tubes 38, and are 
screwed tightly into threaded inserts 42a. The handle 24 
can be locked into a position suitable for carrying the 
instrument or into a position that permits the case to be 
propped into an inclined position on a flat surface. 
Another feature of the case is the structure of the 

female handle bosses 48, which extend only partially 
through the side panels. They do not extend into the 
interior of the case. When a conductive coating is ap 
plied to the interior of the case 10, there is much less 
chance of RF leakage than in some cases in which the 
handle structure presents an opening through the case 
wall. The structure of the handle bosses 48 also aid in 
protecting the instrument within the case from the ele 
ments. 
Throughout the preceeding description the words 

"top," "bottom," "sides," "front -- and “back" have 
been used in a relative, not an absolute, sense to make 
clear the interrelationships between the parts of the 
described embodiment. 
Only one embodiment of the present invention has 

been described in detail, those skilled in the art will 
recognize that other embodiments, and modifications to 
the disclosed embodiment, are within the present inven 
tion, the scope of which is defined only by the following 
claims. 
We claim: 
1. An electrical instrument case, adjustable in one of 

its dimensions, comprising a pair of panels each having 
a pair of flanges at opposite margins of the panel with 
each of the flanges of a panel projecting to the same side 
of the panel and toward the flanges of the other panel, 
and a pair of members each having an inner wall and an 
outer wall which are spaced by the thickness of a flange 
of a panel to form an elongated channel to adjustably 
and telescopically receive a flange of each panel. 

2. An electrical instrument case in accordance with 
claim 1 further comprising a plurality of assembly 
means each comprising an elongate fastener, a hole 
through one panel, panel fastening means attached to 
the other panel and fastener guide means having a hole 
therein secured to a member, wherein the panel hole, 
panel fastening means and fastener guide means hole are 
generally axially aligned and the elongate fastener 
passes through the panel hole and fastener guide means 
hole and engages the panel fastening means. 

3. An electrical instrument case in accordance with 
claim 2 wherein the fastener guide means is a tube se 
cured to the member by a bracket. 

4. An electrical instrument case in accordance with 
claim 2 further comprising an endplate extending be 
tween the pair of panels and the pair of members, a pair 
of protrusions on each of the flanges, and a slot in the 
wall of the channel of each member, wherein the pro 
trusions are spaced by the thickness of the endplate, the 
endplate is received in the space between the protru 
sions, and each slot receives a pair of protrusions. 

5. An electrical instrument case in accordance with 
claim 4, wherein each protrusion forms a ridge extend 
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ing along the panel near an unflanged margin of the 
panel from one flange to the other flange. 

6. An electrical instrument case in accordance with 
claim 2 further comprising a pair of endplates each 
extending between the pair of panels and the pair of 5 
members near an unflanged margin of the panels, two 
ridge pairs on each of the flanges each of which ridge 
pairs extends along the panel near an unflanged margin 
to form a groove extending from one flange to the other 
flange, the ridges of each pair being spaced by the thick- 10 
ness of an endplate and receiving an endplate in the 
groove formed between them, and slots in a wall of the 
channel of each member, each slot being aligned with 
and receiving a pair of ridges. 

7. An electrical instrument case in accordance with 15 
claim 6 wherein the fastener guide means is a tube se 
cured to the member by a bracket. 

8. An electrical instrument case in accordance with 
claim 1 wherein each of the members has an H-shaped 
cross-section with the inner wall and the outer wall 20 
each forming one side of the H. 

9. An electrical instrument case in accordance with 
claim 8 further comprising a plurality of assembly 
means each comprising an elongate fastener, a hole 
through one panel, panel fastening means attached to 25 
the other panel and fastener guide means having a hole 
therein secured to a member, wherein the panel hole, 
panel fastening means and fastener guide means hole are 
generally axially aligned and the elongate fastener 
passes through the panel hole and fastener guide means 30 
hole and engages the panel fastening means. 

10. An electrical instrument case in accordance with 
claim 9 wherein the fastener guide means is a tube se 
cured to the member by a bracket. 

11. An electrical instrument case in accordance with 35 
claim 9 further comprising an endplate extending be 
tween the pair of panels and the pair of members, a pair 
of protrusions on each of the flanges, and a slot in the 
wall of the channel of each member, wherein the pro 
trusions are spaced by the thickness of the endplate, the 40 
endplate is received in the space between the protru 
sions, and each slot receives a pair of protrusions. 

12. An electrical instrument case in accordance with 
claim 11, wherein each protrusion forms a ridge extend 
ing along the panel near an unflanged margin from one 45 
flange to the other flange. 

13. An electrical instrument case in accordance with 
claim 9 further comprising a pair of endplates each 
extending between the pair of panels and the pair of 
members near an unflanged margin of the panels, two 50 
ridge pairs on each of the flanges each of which ridge 
pairs extends along near an un-flanged margin of the 
panel to form a groove extending from one flange to the 
other flange, the ridges of each pair being spaced by the 
thickness of an endplate and receiving an endplate in a 55 
groove between them, and slots in the walls of the chan 
nel of each member, each slot being aligned with and 
receiving a pair or ridges. 

14. An electrical instrument case in accordance with 

6 
of protrusions on each of the flanges, and a slot in the 
wall of the channel of each member, wherein the pro 
trusions are spaced by the thickness of the endplate, the 
endplate is received in the space between the protru 
sions, and each slot receives a pair of protrusions. 

16. An electrical instrument case in accordance with 
claim 15, wherein each protrusion on each forms a ridge 
extending along the panel near an unflanged margin 
from one flange to the other flange. 

17. An electrical instrument case in accordance with 
claim 1 further comprising an endplate extending be 
tween the pair of panels and the pair of members, a pair 
of protrusions on each of the flanges, and a slot in the 
wall of the channel of each member, wherein the pro 
trusions are spaced by the thickness of the endplate, the 
endplate is received in the space between the protru 
sions, and each slot receives a pair of protrusions. 

18. An electrical instrument case in accordance with 
claim 17, wherein each of protrusion forms a ridge 
extending along the panel near an unflanged margin 
from one flange to the other flange. 

19. An electrical instrument case in accordance with 
claim 1 further comprising a pair of endplates each 
extending between the pair of panels and the pair of 
members near an unflanged margin of the panels, two 
ridge pairs on each of the flanges each of which ridge 
pairs extends along the panel near an unflanged margin 
forming a groove extending from one flange to the 
other flange, the ridges of each pair being spaced by the 
thickness of an endplate and receiving an endplate be 
tween them, and slots in the wall of the channel of each 
member, each slot being aligned with and receiving a 
pair of ridges. 

20. An electrical instrument case in accordance with 
claim 19 wherein the fastener guide means is a tube 
secured to the member by a bracket. 

21. An electrical instrument case in accordance with 
claim 1 further comprising a protrusion on the inner 
surface of each of the flanges and a slot in a wall of the 
channel of each member, the slot receiving a protrusion 
on a flange. 

22. An electrical instrument case in accordance with 
claim 1 further comprising a ridge on the inner surface 
of each of the flanges and a slot in the wall of the chan 
nel of each member, each slot receiving a ridge on a 
flange. 

23. An electrical instrument case in accordance with 
claim 22 wherein a ridge on each flange extends along 
on the inner surface of each panel near an unflanged 
margin of the panel and joins a ridge on the other flange 
of the panel. 

24. An electrical instrument case in accordance with 
claim 1 wherein the panels and the members receiving the 
panels are each molded thermoplastic. 

25. An instrument case in accordance with clain 24 
having an electrically conductive coating applied to the 
interior of the case. 

26. An electrical instrument case in accordance with 
claim 14 wherein the panels and the members receiving the 

claim 13 wherein the fastener guide means is a tube 60 panels are each molded thermoplastic. 
secured to the member by a bracket. 

15. An electrical instrument case in accordance with 
claim 8 further comprising an endplate extending be 
tween the pair of panels and the pair of members, a pair 

65 

27. An instrument case in accordance with claim 26 
having an electrically conductive coating applied to the 
interior of the case. 


