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ABSTRACT
The invention comprises a fuse connector having a
housing with a mounting area for receiving fuses
therein. The housing has latching arms for securing the
5 housing to an opening in a panel. A cap 18 to be
received over the mounting area. A first seal 1is
disposed between the cap and the housing to prevent
moisture from entering the mounting area. A second seal
is disposed between the housing and the panel to prevent
10 material from passing through the opening into an

opposite side of the panel.
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Sealed Fuse Connector

The invention relates to a fuse connector which 1is
sealed against the environment.

Fuses of the relatively flat, plug in type which
have a fuse link encapsulated in a plastic fuse body
with a pair of terminal legs extending from the body
have become very popular, especially in automotive
applications. The entrance of moisture into the fuse
connector, 1n an extreme situation, can result in
current shunting or bypassing and partially defeating
the purpose of the fuse. Another disadvantage of the
entrance of moisture is the possible corrosion of the
metallic terminal legs of the fuse and the female
terminal elements of the connector.

U.S. Patent No. 4,997,394 discloses a water
resistant fuse connector. The connector has a body and
a cap which provide a seal against moisture. The
connector includes terminals which are connected to
insulated conductors. The terminals are designed to be
electrically connected to the fuse. The body and the
cap encompass fuse and the terminals thereby protecting
them from moisture. '

It would be an advantage to have a sealed fuse
connector where the fuses are mounted to a circuit
board, the connector is mounted to a panel on a box, and
the connector and the box are sealed against the
environment.

What 1s needed 1s a fuse connector which 1s mounted
on a panel on an enclosure or a box. It 1s necessary to
not only seal the fuse connector, while still allowing
access to the fuses to change the fuse in the event that
a fuse is blown, but it is also necessary to seal around
the fuse connector to prevent moisture from entering the

enclosure or box.
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The invention comprises a fuse connector having a
housing with a cavity for receiving fuses therein. The
housing has latching arms for securing the housing to an
opening 1n a panel. A cap is to be received over the
mating cavity. A first seal is disposed between the cap
and the housing to prevent moisture from entering the
cavity. A second seal is disposed between the housing
and the panel to seal the interior of the enclosure.

An embodiment of the present invention will now be
described with reference to the accompanying drawings,
in which:

Figure 1 1s a side view of the fuse connector of
the present invention;

Figure 2 1s a cross sectional view of the main
housing of the fuse connector;

Figure 3 is a top view of the main housing of the
fuse connector, showing a partial cross section to show
the details of the connector;

Figure 4 is an exploded cross section of the main
housing and the cap;

Figure 5 is a cross sectional view showing the
assembled connector with a fuse mounted therein;

Figure 6 is a cross sectional view of the assembled
connector without the fuse; and

Figures 7 and 8 are cross sectional views showing
alternative embodiments of the flange seal.

The present i1nvention comprises a sealed fuse
connector which is mounted to a panel on an enclosure or
box. The 1nterior of the enclosure is sealed against
molsture 1n the environment by potting material.
Furthermore, the fuse box is sealed against moisture in
the environment to not only protect the fuses, but also
to prevent moisture from getting inside of the
enclosure. The enclosure 1is typically filled with
potting material to keep moisture away from the

electronics within. It is necessary that the fuse
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connector provide a seal to keep the potting material
within the enclosure. The fuse connector allows access
to the fuses so that a fuse can be changed in the event
that one of the fuses 1s blowii. The connector also
provides for sealing in addition to the accessibility to
the fuses.

Figure 1 shows a side view of the fuse connector 10
of the present invention. The fuse connector has a main
housing 12 which is mounted to the panel 14 of an
enclosure. The fuse connector 10 18 accessible from the
outside of the enclosure, but sealing and potting
prevents moisture from getting inside the enclosure.

The main housing 12 is mounted in an opening 16 in the
panel. The main housing 12 has two latch arms 18 along
each side 20, see Figures 1 and 2. The latch arms 18
are used to secure the main housing 12 to the panel 14
as will be described more fully later. The main housing
has latching protrusions 22 along each side 20 for
securing the cap 30 thereto, see Figures 1 and 2. A
flange 24 extends around the periphery of the main
housing 12, see Figure 2. The flange 24 and the latch
arms 18 cooperate to mount the fuse connector to the
panel.

The fuse connector 10 also has a cap 30 which
covers the main housing 12. The cap 30 has a latching
arm 32 to secure the cap 30 to the main housing 12. The
cap has an overhang 34 which extends around the
periphery of the cap. The overhang 34 has two recesses
36, one on each side of the cap 30, only one of which is
shown 1n Figure 1, through which the latching arm 32
extends to engage protrusions 22 on the main housing 12.

Figure 2 shows a cross sectional view of the main
housing 12. The main housing 12 has a mounting face 26
and a cavity 28 on the opposite side of the main housing
12. Mounted 1nside the cavity 28 is a secondary housing
40 with passages 42 extending therethrough. The main
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housing 12 has contact receiving passages 44 which
extend from the mounting face 26 into the cavity 28 and
are aligned with passages 42 in the secondary housing.
The main housing 12 has two passages 44 for each of the
fuses to be installed within the fuse connector 10. The
secondary housing 40 is secured to the main housing 12
within the cavity 28.

Disposed within the contact receiving passages 44
are tab contacts 46. The tab contacts 46 have solder
tabs 48 which are received within holes 82 in a circuit
board 80. The tab contact 46 has a tab 50 for engaging
another contact.

Disposed within passages 42 are tab to tab contacts
52 for providing electrical connection between the tab
contacts 46 and the tabs on the fuse, not shown. The
tab to tab contact 52 has rolled over edges 52 which has
openings on both ends for receiving tab contacts into
either end of the tab to tab contact 52. Figure 3 shows
a top view of the main housing 12 in which the top of
the tab to tab contact 52 is shown. The tab to tab
contact 52 has rolled over edges which form a central
recess for receiving a tab therein. The tab contacts 46
and the tab to tab contacts 52 provide electrical
connection between the fuses that are installed within
the fuse connector and the circuit board.

Figure 3 shows that the fuse connector is designed
to receive six fuses in a side by side relationship.

The connector 10 can be utilized either using some or
all of the spaces available for mounting fuses.

The main housing 12 has a flange seal 60 which is
disposed about the flange 24 around the periphery of the
main housing 12. The flange seal is made from a
flexible elastomeric material. The flange seal has an
engaging portion 62 which secures the seal to the flange
24 and an extension 64. When the main housing 12 is
mounted to a panel, the extension will engage the panel
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and create a seal around the opening 16 of the panel to
prevent potting material from escaping from the interior
of the enclosure. The potting material will seal the
interior of the enclosure against moisture from the
environment and protect the components mounted to the
interior of the enclosure.

The main housing 12 is mounted to the panel 14 by
inserting through the opening 16. The latch arms 18
will deflect from their normal position to allow the
passage of the main housing 12. Once the main housing
18 received in the proper position, the latch arms will
resile to their normal position and engage the outside
wall of the panel 14. The flange 24 will be pressed
against the inside wall of the panel, thereby securing
the main housing to the panel 14. The extension 62 of
the flange seal wilill engage the inside wall of the panel
14 thereby forming a seal around the opening.

The use of the flange seal 60 allows for inaCcuracy
in the placement of the fuse connector within the
opening. If the fuse connector 10 is displaced from
side to side along the panel 14, the flange seal 60 will
still provide a seal around the connector because the
seal engages the inner wall of the panel and will move
from side to side with the connector. Often, the panel
will have many connectors mounted therealong and it is
necessary to provide for the inaccuracies in the
manufacturing process for the panel and the interior
components of the enclosure.

The cap 30 will now be further described with
reference to Figure 4. The cap has a hollow interior 72
for receiving mounted fuses therein when the fuse
connector is fully assembled. The cap 30 has side walls
74 from which the latching arms 32 and the overhang 34
extend. The overhang 34 creates a niche 76 which
extends around the cap 30. Inside the niche 76 is a
shoulder 78. A seal 90 is disposed in the niche 76,
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against the side walls 74 of the cap 30. The seal 90 1is
a flexible elastomeric material. The seal has ribs
along both the inner and the outer surface to provide a
good sealing relationship between the cap 30 and the
malin housing 12. The seal 90 rests against the shoulder
78 to keep the seal in the correct position.

Figure 4 shows the assembly of the fuse connector
10. The tab contacts 46 are received within the contact
recelving passages 44. The tab to tab contacts 52 are
received over the tab 50 and the secondary housing 40 1is
received over the tab to tab contacts 52. The main
housing 12 is then mounted to the circuit board 80 and
the solder tabs 48 are mounted in the holes 82 and then
soldered to the traces on the circuit board 80. The
main housing 12 is then secured to the panel, as 1is
shown in Figure 5. Potting material i1s injected into
the interior of the enclosure. Fuses 96 can then be
connected to the fuse connector 10 by having the tabs 98
on the fuses received within the tab to tab contacts 52.

The cap 30 is then received over the main housing
to cover the fuses, not shown, within the cap 30. Walls
54 of the main housing are received within the niche 76
formed from the overhang 34. The seal 90 1s received
along the interior of the walls 54 thereby forming a
seal around the junction of the main housing 12 and the
cap 30. The latching arm 32 engages the protrusions 22
on the main housing to secure the cap 30 to the main
housing.

The combination of the flange seal 60 and the seal
90 provide weather proofing for both the fuse connector
and the interior of the enclosure. To add, remove, Or
replace a fuse within the connector, 1t 1is only
necessary to remove the cap 30 by deflecting the
latching arms 32 away from the protrusions 22. The cap
30 can then be reassembled to the malin housing 12 and
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the seal 90 will again provide weather proofing for the
connector.

Figures 7 and 8 show alternative embodiments of the
flange seal 60. In Figure 7, the flange seal 100 has
mounting portion 102 and extension 14. The flange seal
100 i1s designed to extend around the flange 24, thereby
securing the seal 100 to the flange 24. The flange 24
has holes 59 extending therethrough. The flange seal
110, shown in Figure 8 has a mounting portion 112 and an
extension 112. The flange seal 110 is molded to extend
through the holes 59, thereby better securing the seal

to the flange.
The advantages of the present invention are that

the fuse connector can be mounted along a panel of a box
so that i1t 1s accessible to the outside of the box. The
operator can then easily locate, remove and replace a
bad fuse. The seals protect not only the fuses and the
fuse connectors from moisture, but the flange seal keeps
the potting material within the enclosure so that the
potting material can provide protection for the interior
of the enclosure.

The fuse connector of the present invention and
many of its attendant advantages will be understood from
the foregoing description. It is apparent that wvarious
changes may be made i1n the form, construction, and
arrangement of parts thereof without departing from the
spirit or scope of the invention or sacrificing all of

its material advantages.
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What is Claimed is:

1. A fuse connector, comprising:

a housing having a mounting area for receiving
fuses therein, the housing having latching arms for

> securing the housing to an opening in a panel;

a cap to be received over the mounting area;

a first seal disposed between the cap and the
housing to prevent moisture from entering the mounting
area; and

10 a second seal disposed between the housing and the
panel to seal and prevent material from passing through
the opening.

2. The fuse connector of claim 1, wherein the
housing has tab contacts mounted therein, a rolled over

15 contact provides electrical connection between the tab
contacts and tabs on the fuse.

3. The fuse connector of claim 2, wherein the tab
contacts have solder posts to be received within holes
in a circuilt board to provide electrical connection

20 Dbetween the circuit board and the fuse.

4. The fuse connector of claim 2, wherein the tab
contacts are mounted to a circuit board, the circuit
board being disposed along an inner side of the panel,
the panel being a part of a box in which the circuit

25 board 1s mounted.

5. The fuse connector of claim 1, wherein the
housing has a flange disposed about the periphery of the
housing, the second seal being secured against the
flange, the second seal having an extension which

30 completely circles the housing and extends outwardly
from the flange, the extension engages an inner side of
the panel to prevent material from going through the
opening.

6. The fuse connector of claim 1, wherein the cap

35 has an overhang which extends around the periphery of

the cap creating a recess between the overhang and side
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walls of the cap, the first seal being disposed within
the recess for engagement with inner walls of the main
housing when the cap is installed to the housing.

7. The fuse connector of claim 6, wherein the cap

5 has a latching arm and the housing has a latching
protrusion, the latching arm engaging the latching
protrusion to secure the cap to the housing.

8. A fuse connector, comprising:

a main housing having a mounting region for

10 mounting fuses therein, the main housing having mounting
arms for securing the main housing within an opening on
an enclosure, contacts being disposed within the main
housing to provide electrical connection from the fuses
to inside the enclosure;

15 a cap to cover the mounting region;

a cap seal being disposed between the cap and the
main housing to seal the mounting region against the
environment; and

a flange seal mounted to the main housing to

20 provide a seal between the main housing and the
enclosure.

9. The fuse connector of claim 8, wherein the
housing has tab contacts mounted therein, a rolled over
contact provides electrical connection between the tab

25 contacts and tabs on the fuse.

10. The fuse connector of claim 9, wherein the tab
contacts have solder posts to be received within holes
in a circuit board to provide electrical connection
between the circuit board and the fuse.

30 11. The fuse connector of claim 9, wherein the tab
contacts are mounted to a circuit board, the circuit
board being disposed along the inside of the enclosure.

12. The fuse connector of claim 8, wherein the
housing has a flange disposed about the periphery of the

35 housing, the second seal being secured against the

flange, the second seal having an extension which

9
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completely circles the housing and extends outwardly
from the flange, the extension engages an inner side of
the enclosure to prevent material from going through the
opening.

13. The fuse connector of claim 8, wherein the cap
has an overhang which extends around the periphery of
the cap creating a recess between the overhang and side
walls of the cap, the first seal being disposed within
the recess for engagement with inner walls of the main
housing when the cap is installed to the housing.

14. The fuse connector of claim 13, wherein the
cap has a latching arm and the housing has a latching
protrusion, the latching arm engaging the latching

protrusion to secure the cap to the housing.

Smart & Biggar
Jitawa, Canada
Fatent Acents

10
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