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SYSTEM AND TOOL FOR MOUNTING A
CONNECTING DEVICE TO A SUBSTRATE

FIELD OF THE INVENTION

[0001] This invention generally relates to the art of con-
nector assemblies and, particularly, to a system and/or tool
for mounting a connecting device to a substrate.

BACKGROUND OF THE INVENTION

[0002] Fiber optic connectors of a wide variety of designs
have been employed to terminate optical cables and to
facilitate connection of the cables to other cables or other
optical fiber transmission devices. A typical fiber optic
connector includes a ferrule which mounts and centers an
optical fiber or fibers within the connector. The ferrule may
be fabricated of such material as ceramic. A ferrule holder or
other housing component of the connector embraces the
ferrule and may be fabricated of such material as molded
plastic. A spring may be disposed within the housing or
ferrule holder such that the ferrule is yieldably biased
forwardly for engaging another fiber-mounting ferrule of a
mating connection device.

[0003] A pair of fiber optic connectors or a connector and
another optical fiber transmission device often are mated in
an adapter which centers the fibers to provide low insertion
losses. The adapter couples the connectors together so that
their encapsulated fibers connect end-to-end. The adapter
may be an in-line component, or the adapter can be designed
for mounting in an opening in a panel, backplane, circuit
board or other substrate.

[0004] Various problems continue to be encountered in
designing fiber optic connector assemblies or other connec-
tor assemblies, including applications involving backplanes,
motherboards, daughterboards and like substrates, panels or
the like. Such problems include properly mounting a con-
nector assembly on a substrate. For instance, a connector
assembly, an adapter or other connecting device may be
mounted through an aperture from a back side of a substrate
or panel. Screw-type fasteners are inserted through holes in
the substrate from the front side thereof for engaging
threaded fastening nuts on the back side of the substrate.
Means must be provided to prevent rotation of the fastening
nut as the fastening screws are tightened. However, with the
screws being inserted through holes from a front side of the
substrate, and the fastening nuts being located on a back side
of the substrate, this is extremely difficult and even impos-
sible in some applications, particularly in the field. The
present invention is directed to solving these problems by a
unique system and/or tool for facilitating mounting a con-
necting device to a substrate by means of rotatable or
threaded fasteners.

SUMMARY OF THE INVENTION

[0005] An object, therefore, of the invention is to provide
anew and improved system and/or assembly tool for mount-
ing a connecting device to a substrate by readily preventing
rotation of a fastening nut so that a threaded fastener is easily
rotatably tightened to the nut.

[0006] In the exemplary embodiment of the invention, the
system includes a connector housing at one side of the
substrate. A threaded fastening nut is engaged on the hous-
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ing. A threaded fastener is engaged with the opposite side of
the substrate and extends therethrough for tightening the nut
toward the substrate in response to rotating the fastener. The
invention contemplates an assembly tool for holding the
fastening nut against rotation as the fastener is rotated. The
tool includes a first portion for engaging a portion of the
housing to properly position the tool, and a second portion
for engaging the fastening nut to prevent rotation thereof.
The second portion is aligned with the fastening nut auto-
matically in response to engaging the first portion with the
housing.

[0007] According to one aspect of the invention, the first
portion of the assembly tool is structured for embracing a
portion of the housing. In the preferred embodiment, the first
portion of the tool comprises a shroud for surrounding a
portion of the housing. The connector housing herein is
orthogonal (rectangular) in shape, and the shroud defines a
complementary orthogonal receptacle for receiving and
embracing the housing.

[0008] According to another aspect of the invention, at
least a pair of the fastening nuts are spaced apart on the
connector housing. A pair of the fasteners are respectively
threadingly engageable with the fastening nuts. The tool
includes a pair of said second portions at opposite sides of
the shroud and respectively engageable with the fastening
nuts to simultaneously prevent rotation thereof.

[0009] Other features of the invention conclude a handle
on the tool for manual grasping by an operator. Comple-
mentary interengaging keying means are provided between
the connector housing and the tool to ensure that the tool is
properly positioned on the housing.

[0010] In an alternative embodiment of the invention, the
threaded fastening nut(s) is provided with teeth for digging
into the substrate upon tightening of the nut toward the
substrate by the threaded fastener. Such a toothed nut would
eliminate the necessity of the tool.

[0011] Other objects, features and advantages of the
invention will be apparent from the following detailed
description taken in connection with the accompanying
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The features of this invention which are believed to
be novel are set forth with particularity in the appended
claims. The invention, together with its objects and the
advantages thereof, may be best understood by reference to
the following description taken in conjunction with the
accompanying drawings, in which like reference numerals
identify like elements in the figures and in which:

[0013] FIG.1is a perspective view of a connecting device
(adapter) mounted in an aperture in a substrate and incor-
porating the fastener system of the invention;

[0014] FIG. 2 is an exploded perspective view of the
components of FIG. 1, incorporating toothed fastening nuts
according to a first embodiment of the invention;

[0015] FIG. 3 is an enlarged perspective view of the head
end of one of the fastening nuts;

[0016] FIG. 4 is an enlarged perspective view of the
toothed end of one of the toothed fastening nuts;
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[0017] FIG. 5 is a perspective viewing showing a screw-
driver type tool for securing the connecting device to the
substrate using the toothed fastening nuts;

[0018] FIG. 6 is a perspective view of a system according
to a second embodiment of the invention wherein an assem-
bly tool is used to prevent rotation of the fastening nuts;

[0019] FIG. 7 is a perspective view of the assembly tool
and connecting device of FIG. 6, removed from the sub-
strate;

[0020] FIG. 8 is a view similar to that of FIG. 7, with the
tool embracing the connecting device,

[0021] FIGS. 9 and 9A are perspective views looking at
the back side of the substrate and showing the tool about to
be engaged with the fastening nuts; and

[0022] FIGS. 10 and 10A are views similar to that of
FIGS. 9 and 9A, but showing the tool fully engaged with
the fastening nuts.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0023] Referring to the drawings in greater detail, and first
to FIGS. 1 and 2, the embodiments of the invention are
shown in a system and tool for mounting a connecting
device, generally designated 12, to a substrate 14. The
substrate has a front side 144 and a back side 14b. The
substrate includes a rectangular aperture 14¢ along with a
pair of through holes 14d spaced slightly outwardly from
opposite ends of the rectangular aperture.

[0024] Connecting device 12 is in the form of an adapter
which includes a shroud portion 12a for insertion into
aperture 14c¢ from back side 14b of the substrate in the
direction of arrow “A” (FIG. 2) until an outwardly project-
ing flange 1256 abuts against back side 14b of the substrate,
with the shroud portion in the aperture as seen in FIG. 1.

[0025] At this point, it should be understood that the
system and/or assembly tool of the invention is applicable
for mounting a wide variety of connecting devices to a wide
variety of substrates ranging from simple panels to back-
planes, motherboards, daughterboards or the like. In the
exemplary embodiment, connecting device 12 is an adapter
which includes an open front end 12¢ and an open rear end
12d (not visible in the drawings). Open front end 12c¢ is
designed for receiving a plurality of fiber optic connector
modules which are not shown in the drawings. Open rear
end 124 is designed for receiving a daughterboard connector
assembly which, itself, includes a plurality of fiber optic
connector modules for mating with the fiber optic connector
modules inserted into the open front end of the adapter.
Details of such a connector assembly are shown in U.S. Pat.
No. 6,406,192, dated Jun. 18, 2002, which is assigned the
assignee of the present invention and which is incorporated
herein by reference. However, it again should be understood
that the system and/or assembly tool of the invention herein
is equally applicable for a wide range of applications other
than the specific adapter application shown in the drawings.

[0026] With that understanding, connecting device or
adapter 12 includes a housing, generally designated 16,
which has a pair of receptacles 16a at opposite sides thereof
for receiving a pair of internally threaded fastening nuts,
generally designated 18 (FIG. 2). A pair of externally
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threaded fasteners or bolts 20 are inserted in the direction of
arrows “B” through holes 144 in substrate 14 for threadingly
engaging fastening nuts 18 and tightening the nuts toward
substrate 14 in response to rotating the fastener bolts. The
bolts have enlarged head ends 20c for engaging front side
14a of the substrate and for receiving a Phillips-type screw-
driver.

[0027] Referring to FIGS. 3 and 4 in conjunction with
FIG. 2, each fastening nut 18 includes an internally threaded
hole 18a for receiving one of the externally threaded fas-
tener bolts 20. Each fastening nut includes an enlarged head
end 184 having a slot 18c¢ therein. Each fastening nut further
includes a reduced-diameter shank end 184 which has a
plurality of teeth 18¢ projecting axially from an end face 18f
thereof. The teeth are provided for biting into back side 14b
of substrate 14.

[0028] FIG. 5 shows a Phillips-type screwdriver, gener-
ally designated 22, for engaging the head ends 20c of one of
the externally threaded fastener bolts 20. The screwdriver
has a handle 224 and is rotated in the direction of arrow “C”
to rotate the fastener bolt and draw the respective fastening
nut 18 toward back side 14b of substrate 14. Some pressure
must be applied to adapter 12, in the direction as shown by
arrow P in FIG. 5, during the process especially when bolt
20 and nut 8 are first engaged. When the nut is tightened
against the back side of the substrate, teeth 18¢ at the end
face of the nut bite into the surface of the substrate further
at the back side thereof. In essence, the teeth on fastening nut
18 prevent rotation of the nuts so that an operator can simply
rotate fastener bolts 20 to mount adapter 12 to the substrate,
in that enlarged head ends 18b of the fastening nuts are
captured within receptacles 16a at opposite sides of housing
16 of the adapter.

[0029] There are applications wherein the material of
substrate 14 is so hard that teeth 18e of fastening nuts 18
cannot bite into the material of the substrate. Metal materials
are but one example. In that event, the invention contem-
plates a system and/or assembly tool for embracing con-
necting device or adapter 12 and simultaneously holding the
fastening nuts against rotation as the fastener bolts are
rotated. Such a system and/or assembly tool are shown in
FIGS. 6-10. Like reference numerals are applied in those
FIGS. corresponding to like components already described
above in relation to FIGS. 1-5.

[0030] More particularly, FIGS. 6-8 show an assembly
tool, generally designated 30, which generally is effective
for embracing connecting device or adapter 12 and simul-
taneously engaging and preventing rotation of fastening nuts
18. FIG. 6 shows the tool embraced with the adapter at back
side 14b of substrate 14 as the Phillips-type screwdriver 22
is engaged with one of the fastener bolts at front side 14a of
the substrate. FIG. 7 shows the tool and the adapter isolated
from the substrate. FIG. 8 shows the tool embracing the
adapter and again isolated from the substrate.

[0031] Generally, assembly tool 30 includes a first portion
32 for engaging a portion of housing 16 of adapter 12 to
properly position the tool, and a second portion or portions
34 for engaging the fastening nut(s) to prevent rotation
thereof. In essence, the second portions 34 are aligned with
fastening nuts 18 automatically in response to engaging first
portion 32 with housing 16 of the adapter.

[0032] More particularly, first portion 32 of tool 30 is in
the form of a shroud which surrounds housing 16 of adapter
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12. Preferably, the shroud is of the same configuration as the
housing. Therefore, in the illustrated embodiment, with
housing 16 of adapter 12 being rectangular in shape or
cross-section, shroud 32 has a receptacle 36 of the same
rectangular or orthogonal shape as the adapter housing. The
tool can be assembled in the direction of arrow “D” (FIG.
7) over the housing as shown in FIGS. 6 and 8. Second
portion(s) 34 of tool 30 are configured for engaging fasten-
ing nuts 18 to prevent rotation thereof. In the illustrated
embodiment, the fastening nuts have elongated slots 18c¢ in
head ends 18b thereof. Therefore, second portions 34 of
assembly tool 30 are blade-like projections simulating an
ordinary flat screwdriver. When shroud 32 is positioned over
housing 16 of adapter 12, blades 34 are automatically
aligned with enlarged head ends 18b of fastening nuts 18. A
handle 38 may be provided on assembly tool 30, similar to
the handle 224 of screwdriver 22, for manual grasping by an
operator.

[0033] FIG. 8 shows a feature of assembly tool 18 and
adapter housing 16 for keying the tool to the housing so that
blades 34 are accurately aligned with the heads of fastening
nuts 18. Specifically, FIG. 8 shows a keying boss 40
projecting axially from one corner of shroud 32 of the
assembly tool. One corner 42 of flange 12b of adapter 12 is
cut-out for receiving keying boss 40. With the other three
corners of the flange not being cut-out, shroud 32 can be
positioned over the adapter housing in only one given
orientation.

[0034] FIGS. 9-10A show the operation of assembly tool
30 in engaging each fastening nut 18. Specifically, as the tool
is mounted over the adapter housing, blades 34 become
aligned with and abut against the top of the fastening nuts as
seen in FIG. 9A. However, it can be seen most clearly in
FIG. 9A that slot 18c in the head end of the fastening nut is
not properly oriented with the respective blade 34. Never-
theless, as the respective fastener bolt 20 is rotated, fastening
nut 18 will rotate in the direction of arrow “E” until slot 18¢
becomes aligned with blade 34 as seen in FIGS. 10 and
10A. With the operator continuing to apply modest pressure
on the assembly tool, blade 34 will drop into slot 18¢ and
prevent further rotation of the fastening nut, whereby the
respective fastener bolt 20 can tighten the nut toward the
substrate.

[0035] Finally, the enlarged depictions of FIGS. 9A and
10A also show how enlarged head ends 185 of fastening nuts
18 are captured within slots or grooves 50 in receptacles 16a
of the adapter housing to effectively draw the adapter along
with the fastening nuts toward the back side of substrate 14.

[0036] It will be understood that the invention may be
embodied in other specific forms without departing from the
spirit or central characteristics thereof. The present
examples and embodiments, therefore, are to be considered
in all respects as illustrative and not restrictive, and the
invention is not to be limited to the details given herein.

1. A system for mounting a connecting device to a
substrate, comprising:

a connector housing at one side of the substrate;

a threaded fastening nut engaged on the housing;
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a threaded fastener engaged with the opposite side of the
substrate and extending therethrough for tightening the
nut toward the substrate in response to rotating the
fastener; and

an assembly tool for holding the fastening nut against
rotation as the fastener is rotated, the tool including a
first portion for engaging a portion of the housing to
properly position the tool and a second portion for
engaging the fastening nut to prevent rotation thereof,
the second portion being aligned with the fastening nut
automatically in response to engaging the first portion
with the housing.

2. The system of claim 1 wherein said first portion of the
tool is structured for embracing said portion of the housing.

3. The system of claim 2 wherein said first portion of the
tool comprises a shroud for surrounding said portion of the
housing.

4. The system of claim 3 wherein said connector housing
is orthogonal in shape and said shroud defines a comple-
mentary orthogonal receptacle for receiving and embracing
the housing.

5. The system of claim 1 wherein said second portion of
the tool comprises a tool head for insertion into a slot in the
fastening nut.

6. The system of claim 1 wherein said tool includes a
handle for manual grasping by an operator.

7. The system of claim 1, including at least a pair of said
fastening nuts spaced apart on the connector housing, a pair
of said fasteners respectively threadingly engageable with
the fastening nuts, and said tool includes a pair of said
second portions respectively engageable with the fastening
nuts to simultaneously prevent rotation thereof.

8. The system of claim 7 wherein said first portion of the
tool is located between said pair of second portions.

9. The system of claim 1, including complementary
interengaging keying means between the connector housing
and the tool to ensure that the tool is properly positioned on
the housing.

10. A system for mounting a connecting device to a
substrate, comprising:

an orthogonal connector housing at one side of the
substrate;

at least a pair of fastening nuts spaced apart on the
connector housing and engaged therewith;

at least a pair of threaded fasteners engaged with the
opposite side of the substrate and extending there-
through for respectively threadingly engaging the fas-
tening nuts and tightening the nuts toward the substrate
in response to rotating the fasteners; and

an assembly tool for holding the fastening nuts against
rotation as the fasteners are rotated, the tool including
a shroud defining a complementary orthogonal recep-
tacle for receiving and embracing the orthogonal con-
nector housing, the tool including a pair of engaging
portions respectively engageable the fastening nuts to
simultaneously prevent rotation thereof, the engaging
portions being aligned with the fastening nuts auto-
matically in response to positioning the shroud over the
connector housing.
11. The system of claim 10 wherein said engaging por-
tions of the assembly tool comprise tool heads for insertion
into a slots in the fastening nuts.
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12. The system of claim 10 wherein said tool includes a
handle for manual grasping by an operator.

13. The system of claim 10, including complementary
interengaging keying means between the connector housing
and the tool to ensure that the tool is properly positioned on
the housing.

14. An assembly tool for facilitating mounting a connect-
ing device to a substrate wherein the connecting device
includes a connector housing at one side of the substrate, a
fastening nut engaged on the housing, and a threaded
fastener engaged with the opposite side of the substrate and
extending therethrough for tightening the nut toward the
substrate in response to rotating the fastener, said assembly
tool comprising:

a first portion for engaging a portion of the housing to
properly position the tool;

a second portion for engaging the fastener nut to hold the
fastening nut against rotation as the fastener is rotated;
and

said second portion being aligned with the fastening nut
automatically in response to engaging the first portion
with the housing.

15. The system of claim 14 wherein said first portion of
the tool is structured for embracing said portion of the
housing.

16. The system of claim 15 wherein said first portion of
the tool comprises a shroud for surrounding said portion of
the housing.

17. The system of claim 16 wherein said shroud includes
a receptacle which is complementary in shape to the con-
nector housing for receiving and embracing the housing.
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18. The system of claim 14 wherein said second portion
of the tool comprises a tool head for insertion into a slot in
the fastening nut.

19. The system of claim 14 wherein said tool includes a
handle for manual grasping by an operator.

20. The system of claim 14 wherein said connecting
device includes at least a pair of said fastening nuts spaced
apart on the connector housing along with a respective pair
of said fasteners threadingly engageable with the fastening
nuts, and said assembly tool includes a pair of said second
portions respectively engageable with the fastening nuts to
simultaneously prevent rotation thereof.

21. The system of claim 20 wherein said first portion of
the tool is located between said pair of second portions.

22. The system of claim 14 wherein said assembly tool
includes keying means for engaging an appropriate comple-
mentary keying means on the connector housing to ensure
that the tool is properly positioned on the housing.

23. A system for mounting a connecting device to a
substrate, comprising;:

a connector housing at one side of the substrate;

a threaded fastening nut engaged on the housing and
having teeth engageable with said one side of the
substrate; and

a threaded fastener engaged with the opposite side of the
substrate and extending therethrough for tightening the
fastening nut toward the substrate in response to rotat-
ing the fastener while said teeth bite into said one side
of the substrate to prevent rotation of the threaded
fastening nut.





