
PROTECTIVE ENCLOSURE FOR ELECTRONIC DEVICES TECHNICAL FIELD This invention
relates to an enclosure for electronic devices which includes a transparent
window permitting observation of devices contained 5   within the enclosure
while simultaneously preventing damage to the contained devices due to
static electricity.    -2- BACKGROUND AND SUMMARY OF THE INVENTION In the
handling, transportation and storage of electronic devices such as
integrated circuits and the 5    like, it is considered advantageous to
house the elec- tronic devices in protective enclosures. While various
types of protective enclosures are utilized, the present invention pertains
to the type in which protection is afforded not only from damage such as
bending, breaking, 10    etc. of the electronic devices, and also from
damage due to static electricity. In accordance with one type of protective
enclosure for electronic devices which has gained commercial acceptance,
the electronic devices are received in a tube formed from 15    a
conductive plastic material.  One wall of the tube has spaced apart edges
which receive a transparent window to 



permit observation of electronic devices housed within the tube. The window
is retained by cooperating V-shaped edges extending along opposite sides of
the window and 20    along the opposed edges defining the gap in the tube.
The tube further includes inwardly extending legs positioned on opposite
sides of the window to prevent contact between electronic devices contained
within the tube and the relatively nonconductive transparent window. 25
The present invention comprises an improvement over the foregoing type of
protective enclosure for electronic devices. In accordance with the broader
aspects of the invention, the tube is characterized by a gap defined by
spaced apart edges extending the entire length of the 30    tube; and a
layer of transparent thermoplastic material mounted on the outer surface of
the top wall of the tube and extending across the gap formed therein for
permitting observation of electronic devices enclosed within the tube. 35
The latter arrangement, according to the invention, eliminates the need for
cooperating edges on the window and the tube for retaining the window, and
also eliminates    3 the need of inwardly projecting legs for maintaining
separation between enclosed electronic devices and 



the transparent window. Protective enclosures incorporating the invention
can be manufactured 5    considerably more rapidly than the prior art type
of enclosure, which results in significant cost savings.    4 DESCRIPTION
OF THE DRAWINGS A more complete understanding of the invention may be had
by reference to the following Detailed Description when taken in
conjunction with the 5   accompanying Drawings, wherein: FIGURE 1 is a
sectional view illustrating a prior art type of protective enclosure for
electronic devices; and FIGURE 2 is a view similar to FIGURE 1 10
illustrating the present invention.    5 Referring now to the drawings, and
particularly to FIGURE 1, there is shown a protective enclosure for
electronic devices 10 of the prior art type. The 5   protective enclosure
10 includes a tube 12 formed from conductive polyvinyl chloride and a
transparent 



window 14 formed from transparent polyvinyl chloride. A electronic device
IC of the type known as an integrated circuit is shown housed within the 10
protective enclosure 10,.although the protective enclosure 10 may also be
utilized in conjunction with other types of electronic devices. The tube 12
of the protective enclosure 10 includes a bottom wall 16. The bottom wall
16 15    includes outboard portions 18 which receive the leads of the
electronic device IC and a raised central portion 20 which supports the
electronic device by engagement with the body thereof. A pair of side walls
22 and 24 extend upwardly from the outboard 20   portions 18 of the bottom
wall 16 and serve to interconnect the bottom wall 16 and a top wall 26. The
top wall 26 comprises a gap 28. The gap 28 is defined by opposed, V-shaped
edges 30 extending the entire length of the tube 12. The transparent 25
window 14 has cooperating outwardly projecting V-shaped edges 32 which
engage the V-shaped edges 30 of the top wall 26 of the tube 12 to retain
the transparent window 14 in place. In addition, the window 14 is installed
in the tube 12 with both the 30    tube and the window in a heated
condition, so that the conductive polyvinyl chloride of the tube and the
transparent polyvinyl chloride of the window 14 to merge together, thereby
further securing the window 



14 and the tube 12.    6 The tube 12 further includes a pair of legs 34
which project downwardly from the inside surface of the top wall 26. The
legs 34 are positioned on opposite sides of the edges 30 defining the gap
28 in 5    the top wall 26, and extend the entire length of the tube 12.
Those skilled in the art will appreciate the fact that the transparent
polyvinyl chloride comprising the window 14 is substantially less 10
electrically conductive than the conductive polyvinyl chloride comprising
the tube 12.  Therefore, there exists at least the possibility that a
charge of static electricity could build up on the transparent window 14
should this occur, and further assuming 15    that the electronic device IC
were to come into contact with the transparent window 14, the charge of
static electricity on the transparent window 14 could damage the electronic
device.  The purpose of the legs 34 of the protective enclosure 10 is
therefore 20    to maintain complete separation between the electronic
device IC and the transparent window 14, thereby assuring that the
electronic device will not 



be damaged by static electricity that might tend to build up on the
transparent window 14. 25          Referring now to FIGURE 2, there is
shown a protective enclosure 110 incorporating the present invention.  The
protective enclosure 110 includes a tube 112 which is preferably formed
from conductive polyvinyl chloride and a transparent window 114 which 30
is preferably formed from transparent polyvinyl chloride.  It will be
understood, however, that other types of conductive thermoplastic materials
may be utilized in the fabrication of the tube 112, and that    7 other
types of transparent thermoplastic materials may be utilized in the
fabrication of the transparent window 114, if desired. For example,
conductive polypropylene may be used to form the tube 112. 5         The
tube 112 includes a bottom wall 116.  The bottom wall 116 is divided into
outboard portions 118 and a central portion 120 positioned substantially
above the outboard portions 118. A electronic device IC of the type known
as an integrated circuit is 10    shown supported on the central portion
120 of the bottom wall 116 with the leads of the electronic device
extending downwardly into the outboard 



portions 118. Those skilled in the art will appreciate the fact that the
tube 112 may be 15    configured for use with other types of electronic
devices. In such cases the shape and the relative positioning of the
various component parts of the bottom wall 116 may be varied in order to
match the configuration and dimensions of a particular 20    electronic
device.  In particular, when the present invention is used to form
protective enclosures for electronic devices of the leadless type, the
bottom wall 116 of the tube 112 is entirely flat and does not include a
raised central portion. 25         The tube 112 further includes a pair of
side walls 122 and 124 extending upwardly from the bottom wall 116. The
side walls 122 and 124 extend between the bottom wall 116 and a top wall
126 which defines the top of the tube 112. The top wall 126 comprises 30
a gap 128 positioned over the central portion 120 of the bottom wall 16 and
defined by opposed edges 130 extending the entire length of the tube 112.
The purpose of the gap 128 and the transparent window 114    8 is to permit
observation of electronic devices housed within the protective enclosure
110 and supported on 



the central portion 120 of the bottom wall 116 thereof. 5         The
transparent window 114 comprises a layer of transparent thermoplastic
material extending across the outer surface of the top wall 126 of the tube
112. In the particular embodiment of the invention shown in FIGURE 2 the
window 114 is provided with 10    outer edges 132 and 134 which are tapered
downwardly to blend into the upper ends of the side walls 122 and 124,
respectively.  However, the use of the tapered edges 132 and 134 of the
window 114 is not necessary to the practice of the invention.  The 15
edges of the window 114 may have any desired shape, and window 114 may be
substantially narrower than the overall width of the top wall 126 of the
tube 112, if desired. Since the window 114 is not supported between 20
the edges 130 defining the gap 128 of the top wall 126, the edges 130 need
not halve any particular shape.  The edges 130 are shown in FIGURE 2 as
extending perpendicularly to the outer and inner surfaces of the top wall
126, however, the edges 130 25   may be tapered, rounded, or otherwise
configured in accordance with the requirements of particular applications
of the invention.  Additionally, since the window 114 is positioned on the
outer surface of the top wall 126, separation between the electronic 



30   device IC and the transparent window 114 is maintained by the
thickness of the top wall 126. The use of legs, such as the legs 34 of the
tube 12 of the protective enclosure 10 shown in FIGURE 1, is    9 therefore
unnecessary in the practice of the present invention. The tube 112 of the
protective enclosure 110 of the present invention is preferably
manufactured by 5 the extrusion process. Likewise, the transparent window
14 is preferably manufactured by extrusion. The transparent window 114 is
positioned on the outer surface of the top wall 126 of the tube 112 while
both the tube and the window are in a substantially 10 heated state. This
causes the material of the tube and the material of the window to merge or
fuse together, thereby securely bonding the transparent window 114 to the
conductive tube 112 without the necessity of additional adhesives or
bonding steps. 15        It will be appreciated that since the protective
enclosure 110 is manufactured without the necessity of positioning the
transparent window 114 between the edges 130 defining the gap 128 of the
top wall 126 of the tube 112, the manufacture of the protective 



20   enclosure 110 proceeds much more rapidly when compared with the rate
of manufacture of the protective enclosure 10 shown in FIGURE 1. By this
means the cost of manufacturing the protective enclosure for electronic
devices of the present 25   invention is substantially reduced. Since the
protective enclosure 110 is manufactured entirely by the extrusion process,
individual enclosures incorporating the invention may have any desired
length. However, a length of 30   several inches is perhaps typical.
Additionally, individual protective enclosures are frequently provided with
spaced apart sets of aligned holes extending through the transparent window
114 and the    central portion 120 of the bottom wall 116 of the tube 112.
The purpose of the holes is to receive and retain plastic nails which in
turn serve to.prevent electronic devices received within the protective
enclosure from sliding out of the ends thereof. Although preferred
embodiments of the invention have been illustrated in the accompanying
Drawings and described in the foregoing Detailed Description, it will be
understood that the invention is not 10   limited to the embodiments
disclosed but is capable 



of numerous rearrangements, modifications, and substitutions of parts and
elements without departing from the spirit of the invention.    -11- CLAIMS
1.   A protective enclosure for electronic devices comprising: 5        an
elongate tube formed from a conductive thermo- plastic material and
comprising a bottom wall, side walls extending upwardly from the bottom
wall, and a top wall including portions extending inwardly from each of the
side walls; 10        the top wall of the tube being characterized by a gap
defined by spaced apart edges extending the entire length of the tube; and
a layer of transparent thermoplastic material mounted on the outer surface
of hte top wall of the tube and 15    extending across the gap formed
therein for permitting observation of electronic devices enclosed within
the tube. 2.   The protective enclosure for electronic devices according to
Claim 1 wherein the bottom wall of the tube is further characterized by at
least one outboard portion 20    and a central portion positioned beneath
the gap in the top wall, said central portion being positioned at a
predeter- 



mined distance from the outboard portion of the bottom wall for supporting
electronic devices thereon. 3.   The protective enclosure for electronic
devices 25    according to Claim 2 wherein the tube is formed from
conductive polyvinyl chloride and the transparent window is formed from
transparent polyvinyl chloride. 4.   A protective enclosure for electronic
devices having leads, the enclosure comprising: 30        an elongate tube
formed from a conductive thermo- plastic material and comprising a bottom
wall including opposed outboard portions and a central portion positioned
at a substantially higher level than the outboard portions for supporting
an electronic device thereon with the leads 35    of the electronic device
extending downwardly into the outboard portions, side walls extending
upwardly from the outboard portions of hte bottom wall, and a top wall
including portions extending inwardly from the upper ends    -12- of the
side walls; the tube being further characterized by a gap formed in the top
wall above the central portion of the bottom wall and defined by spaced
apart edges extending the entire 5    length of the tube; and a window
formed from transparent thermoplastic 



material positioned on the outer surface of the top.wall and extending
across the gap formed therein for closing said gap whilst permitting
observation of electronic 10    devices supported on the central portion of
the bottom wall. S.   The protective enclosure for electronic devices
according to Claim 4 further characterized in that the outer edges of the
transparent window taper downwardly and merge 15    into the upper ends of
the side walls. 6.   The protective enclosure for electronic devices
according to Claim 4 wherein the tube is formed from conductive polyvinyl
chloride.    13 7. The protective enclosure for electronic devices
according to Claim 4 wherein the transparent window is formed from
transparent polyvinyl chloride. 8.  A protective enclosure substantially as
herein disclosed with reference to Fig.2 of the accom- panying drawings.


