M

)

|V

PCT

WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 3:

(11) International Publication Number:

(43) International Publication Date:

WO 83/ 00673
3 March 1983 (03.03.83)

B65D 53/02 Al
(21) International Application Number: PCT/US82/01113
(22) International Filing Date: 13 August 1982 (13.08.82)
(31) Priority Application Number: 296,718

(32) Priority Date: 27 August 1981 (27.08.81)

(33) Priority Country: UsS

(71) Applicant: MOTOROLA, INC. [US/US]; 1303 East Al-
gonquin Road, Schaumburg, IL. 60196 (US).

(72) Inventors: DZUNG, John, Cao ; 11351 NW 29 Manor,
Sunrise, FL 33323 (US). PERKEY, Harry, Joseph ;
7008 NW 81 Street, Tamarac, FL 33319 (US).
SCHMITZ, George, James ; 7221 NW 16th Street,
Plantation, FL 33313 (US).

(74) Agents: GILLMAN, James, W. et al.; Motorola, Inc.,
Patent Department, 1303 East Algonquin Road,
Schaumburg, IL 60196 (US).

(81) Designated States: AU, DE (European patent), FR (Eu-
ropean patent), GB (European patent), JP, NL (Euro-
pean patent). ’

Published
With international search report.

(54) Title: IMPROVED MOISTURE AND DUST SEAL ARRANGEMENT FOR A PORTABLE RADIO OR THE

LIKE

(57) Abstract

An improved moisture and dust seal assembly (20)
which is especially suited for application in small hand-
held radio apparatus or the like which includes a molded
plastic enclosure. A vertical wall (22) is provided on one
of the mating members forming the enclosure, such as
the cover (14). The wall has essentially right angle corn-
ers and is adapted to receive a standard O-ring (30) there-
about. The assembly is completed by affixing a ribbon-
like member (32), in the form of a closed loop, to the top
of the vertical wall. The ribbon-like member extends a
predetermined distance beyond the edge of the vertical
wall to form a groove-like space for retaining the 0-ring.
The ribbon-like member may be affixed to the top of the
wall by a convenient heat staking operation.
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IMPROVED MOISTURE AND DUST SEAL ARRANGEMENT
FOR A PORTABLE RADIO OR THE LIKE

Background of the Invention

The present invention relates in general to sealing
arrangements and more particularly to an improved enclo-
sure moisture and dust seal assembly especially suited
for application in personalized, hand-held radio
apparatus which includes a molded plastic enclosure.

In portable radio equipment, as well as many other
applications, seal arrangements are included to block out
moisture and dust so as to protect the internal component
parts thereof.

Probably the most prevelent is the use of a formed
gasket which fits snuggly into a provided groove and
which is compressed to a required degree by a continuous
tongue included on a mating part, such as a cover or the
like. However, it will be appreciated that the gasket
structure is relatively expensive and particularly so
since it is specifically designed to fit but one contour,
and thus has but one practical application. Moreover,
such gaskets are freguently spliced togethef by adhesive,
as well as requiring still additional adhesive for
affixing and retaining the gasket in place. Build up
of adhesive of course effects undesirable tolerences.  In
addition, seal effectiveness of the gasket remains

largely a function of how tight the apparatus fasteners
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are, which control the degree of compression of the
gasket.

It must also be kept in mind that gaskets of any
type wear out with time and accordingly require field
replacement. Gaskets that are glded in place are
difficult to replace for that reason alone.

One alternative to the use of gaskets of the
foregoing type has been the standard O-ring. O-rings are
elastic and thus are easy to set in place. Conventionally
they are seated in a formed groove effected in the
apparatus during its molding operation. The assembly
process then is relatively simple because the O-ring has
a uniform shape, a uniform cross-section, and may be
fabricated of an inpregnated lubricant compound. The
O-ring is always less expensive than a specially designed
gasket arrangement. Moteover, its effectiveness is not
determined by fastner tightness. It might also be
pointed out that it additionally minimizes the human
factors involved in an otherwise relatively complicated
assembly operation.

However, the O-ring is not always suited to every
application. This is particularly so regarding small,
hand-held personalized apparatus having a molded plastic
housing. This is because the O-ring must be seated in
formed groove. If the enclosure is relatively large
there is little difficulty in providing for such groove
in the molding operation of the housing. Below a certain
size, however, it is in fact difficult, and in certain

instances, impossible to mold in such grooves because of

the tooling involved and other factors. One solution to .

the molding problem is simply to provide a flat surface

with essentially right angle corners, instead of the

- formed groove and wherein the O-ring structure is glued

firmly in place at such right angle corners. This is as
undesirable, in terms of difficulty of field replacement,

as the glued-in contoured gasket arrangement.
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Summary of the Invention

Accordingly, it is an object of the present inven-
tion to provide an improved moisture and dust seal for an
enclosure of an apparatus which overcomes the fore-
going deficiencies.

A more particular object of the present invention
is to provide an improved moisture and dust seal for an
enclosure which utilizes an O-ring that does not require
a formed molded-in groove nor that the O-ring itself must
be glued in place, which greatly facilitates easy and
convenient replacement.

In practicing the invention, an improved moisture
and dust seal arrangement is provided for a miniturized
radio apparatus or the like which includes a molded
plastic housing or an enclosure formed by two mating
members, i.e., a base and a cover. One of the two mat-
ing enclosure members includes an upstanding vertical
wall in the form of a closed loop with a plurality of
right angle corners. An O-ring is positioned about the
upstanding wall and retained therein by the elasticity of
the O-ring. To complete the assembly, a flat ribbon
-like member in the form of a closed loop is positioned
to overlie the vertical wall and extend a predetermined
distance outwardly from the edge thereof. The vertical
wall and overlying ribbon-like member form a groove-like
space to retain the O-ring. The ribbon-like member is
affixed to the top of the vertical wall by a suitable
method, such as by heat staking. The seal is effected
then by a wall portion of the other enclosure member
which when mating with said one member causes the O-ring

to be compressed between the two referenced vertical

"walls thereof.
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Brief Description of the Drawings
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The features of this invention which are believed to
be novel are set forth with particularity in the appended
claims. The invention itself, however, together with
further object and advantages thereof, may be best under-
stood by reference to the following description when
taken in conjunction with the accompanying drawings in
which:

Fig. 1 is a view in perspective of a radio apparatus
with front cover, which cover includes a seal arrangement
which has been constructed in accordance with the present
invention:

Fig. 2 is partial enlarged exploded view of the
front cover showing the moisture and dust seal assembly
and; )

Fig. 3 is a fragmentary and cross-section view of
the cover showing the constituent parts of the improved

moisture and dust seal arrangement.

Description of the Preferred Embodiment

Refering now to the drawings, a miniturized, hand
-held radio apparatus 10 is shown which incorporates the
improved moisture and dust seal arrangement of the
present invention. It is understood, however, that the
inventive seal assembly is not limited to such portable
radios but has a widespread application potential.

The portable radio 10 includes a base 12 for retaining

>

the various component parts therein. The radio 10 also
includes a mating top cover or 1lid 14 which mates with

the base 12 in an entirely conventional manner. That

"is, the cover 14 has a lip 14A which fits over and mates

with, the outer edge or lip 12A of base 12. A plurality
of posts or stantions 16 affixed to cover 12 are designed
to insert through appropriate apertures 18. The free end
of the post 16 are threaded to accept a machine screw
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fastners (not shown) inserted through appropriate
apertures in the bottom of the base 12, so as to maintain
base 12 and cover 14 fitted together in an assembled
relation.

As indicated, cover 14 includes a moisture and dust
seal arrangement 20 on the underside thereof. The seal
assembly is in the form of a closed loop, as illustrated,
with four essentially right angle corners. As shown more
clearly in Fig. 2, the seal assembly comprises an upstan-
ding vertical wall 22 formed in the interior or backside
of cover 14 a predetermined distance from the inturned
lip 14A. A series of stake post or pillars 24 are
positioned at appropriate locations about the wall 22.
Each of these posts includes a reduced nipple portion 24A
at the top end.

O-ring 30 is positioned about the wall 22 in the
space between the wall and the inturned lip 14A (best
seen in Fig. 3). The O-ring is appropriately
dimensioned such that a slight stretching is required for
it to fit around the wall 22 and be retained within the
referenced space. Preferably, the O-ring is made of an
inpregnated lubricant compound and has a substantially
uniform shape and cross-section.

To complete the assembly, a flat ribbon-like member
32, in the shape of a closed loop, is provided which is
dementioned to overlie the top of the vertical edge of
the wall 22 and extend a predetermined distance outwardly
from the edge thereof in the space between the wall 22
and lip 14A. By member 32 extending beyond the edge of
wall 22, a groove-like space is provided between the wall
22 and lip 14A so as to retain the O-ring.32 in its
desired position and from where it can be removed only by

" stretching it beyond the edge of member 32. Accordingly,

no adhesive is required for O-ring 30 and it may be
replaced at any time, easily and conveniently.

To permanently affix member 32 to the top of wall
22, the reduced neck portions 24A of posts 24 extend into
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corresponding apertures 32A of member 32. Neck portion
24A may then be heat staked by a soldering iron or the
like to melt the plastic and form a permanent fastening
means for member 32 A. It is of course obvious that
other methods of securihg the member 32 are available,
such as by screws extending through apertures 32A and
corresponding threaded openings in posts 24. Still other
methods will come to mind as well.

In effecting the sealing action, as shown in Fig. 3,
the lip portion 12A of the base 12 inserts between the
inturn lip 14A of cover 14 such that the O-ring 30 is
effectively compressed between the lip 12A and the
vertical wall 22, As mentioned previously, the O-ring
32 preferably is made of an impregnated iubricant
compound so that friction on its surface is held to a
minimum to facilitate the sliding action of the lip 12A
in the closure operation of the cover 14 on base 12.

Accordingly, it will bg appreciated that an improved
moisture and dust seal assembly has been disclosed which
is especially suited for application in a small,
hand-held personalized radio apparatus or the like which
includes a molded plastic enclosure. Requirement for a
molded-in groove during molding operations for re-
taining an O-ring has been eliminated. Instead, a flat
vertical wall is provided as a closed loop with a plura-
lity of right angle corners around which the O-ring may’
be positioned and held in place by an overhanging ribbon
-like member affixed to the top of the wall. The O-ring
is effectiveiy retained in its intended place, but may
easily and conveniently be replaced at any time simply by
stretching it beyond the edge of the overhanging top

portion. Expensive single-application gaskets are avoid-

"ed and the assembly operation of the seal assembly is

easily effected by no more than a simple heat staking
operation.
What is claimed is:

. i il

on

*
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Claims

1. An improved moisture and dust seal arrangement
for an apparatus having a molded plastic enclosure formed
by first and second mating members, including in

combination: )

an upstanding vertical wall included on one of
the enclosure members in the form of a closed loop
configuration with a plurality of right angle corners;

an O-ring positioned about the upstanding
vertical wall and retained thereon by the elasticity of
the O-ring; and

a flat ribbon-~like member in the form of a
closed loop overlying said right angled vertical wall and
extending outwardly a predetermined distance from the
edge of said wall in a manner to form a groove-like space

to retain said O-ring.
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2. An improved moisture and dust seal arrangement in
accordance with claim 1 wherein plurality of stake posts
are positioned about said vertical wall, which posts
include reduced neck portions for extending into

corresponding apertures in said ribbon-like member.

3. 2An improved moisture and dust seal arrangement in
accordance with the claim 2 wherein said neck portions
are adapted for melting by heat staking to permanently
affix said ribbon-like member to the top of such vertical
wall. ”

4. An improved moisture and dust seal arrangement
in accordance with claim 1 wherein said O-ring is

fabricated from an impregnated lubricant compound.

5. An improved moisture and dust seal arrangement in
accordance with claim 1 wherein said O-ring is
dimensioned to be compressed between said vertical wall
and an edge portion of said other mating member when said
first and second mating members are assembled to form the

enclosure.

»
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