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(57) ABSTRACT

A hand tool enabling self-aligned placement and post align-
ment clamping of a surface mounted tooling element and a
method for manufacturing such a tool. Using an additive
manufacturing process, a tool housing may be manufactured
in which one or more internal voids allow insertion and
rotational movement along and about a longitudinal axis of
the housing, respectively, of a member having a radially
extending portion. A handle and a brace may be coupled to
the proximal and distal ends of the member to facilitate
operation of the tool and placement of the surface mounted
tooling element, respectively. Such member may also be
spring loaded to enable the tool to clamp itself to a work-
piece during the mounting operation, with the radially
extending member portion limiting rotational travel of the
brace.
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HAND TOOL FOR SELF ALIGNED
PLACEMENT OF SURFACE MOUNTED
TOOLING ELEMENT

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] Not applicable

REFERENCE REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT

[0002] Not applicable

SEQUENCE LISTING

[0003] Not applicable
FIELD OF DISCLOSURE
[0004] The present subject matter relates to hand tools for

installing surface mounted tooling elements, and in particu-
lar, to hand tools for aligning such tooling elements during
their initial placement.

BACKGROUND

[0005] System components that are manufactured so as to
be adaptable for multiple and varied uses and/or users often
require some mechanism or method for adjustment(s) to
enable any necessary adaptations. For example, while an
available mechanical system component may provide a
needed functionality, it may also have certain physical
characteristics, such as dimensions or mounting features
(e.g., holes, slots, etc.), that require modification(s) for a
planned use. Further physical modification of the system
component itself may not be possible for various reasons,
such as risk of damage to the component resulting from the
form or manner of the applied modification, or costs asso-
ciated with the modification(s) in view of the number of
components ultimately needed.

[0006] For example, the assignee has a situation where a
system component in which significant engineering, design
and development work and costs have been invested to
produce a high degree of performance of the task for which
the component was designed. While it has found uses in a
number of similar, though varied, applications, some modi-
fications have been necessary. For example, in one case, the
system component has a number of precisely designed and
proportioned apertures in a metal panel having a precisely
designed material, thickness and finish. Various uses for this
component require numerous panel regions around the aper-
tures to have thicknesses that differ not only from the
original design but also among the various apertures. How-
ever, for various reasons, redesigning and manufacturing the
component to have the different thicknesses is not viable or
cost effective.

[0007] Instead, to accommodate this need for more and
varied thicknesses, precision shims have been designed for
installation with an adhesive to bond the shims to the panel.
As part of their installation, in addition to their proper
alignment and placement, clamping must be provided while
the adhesive cures sufficiently to ensure that the shims
remain properly aligned and placed. Such alignment, place-
ment and clamping has been performed using hand tools
requiring two persons, with one person needed to align and
place the shim and another on the other side of the panel
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(which is large enough to preclude one person from being
able to perform this operation alone) to engage the clamping
action of the tool (e.g., by tightening a nut on a threaded
shaft extending through the aperture). Accordingly, there is
a need for a hand tool for enabling a single operator to
perform this task while also enabling self-alignment of the
shim and post alignment clamping.

SUMMARY

[0008] A hand tool enabling self-aligned placement and
post alignment clamping of a surface mounted tooling
element and a method for manufacturing such a tool is
provided. Using an additive manufacturing process, a tool
housing may be manufactured in which one or more internal
voids allow insertion and rotational movement along and
about a longitudinal axis of the housing, respectively, of a
member having a radially extending portion. A handle and a
brace may be coupled to the proximal and distal ends of the
member to facilitate operation of the tool and placement of
the surface mounted tooling element, respectively. Such
member may also be spring loaded to enable the tool to
clamp itself to a workpiece during the mounting operation,
with the radially extending member portion limiting rota-
tional travel of the brace.

[0009] In accordance with an exemplary embodiment, a
tool includes: a housing with proximal and distal housing
ends having respective end apertures in communication via
a first internal void between the proximal and distal housing
ends; a second internal void in the housing in communica-
tion with a portion of the first internal void and including a
first void portion parallel with a longitudinal portion of the
first internal void, and a second void portion adjacent a
peripheral portion of the first internal void; and one or more
internal members including a first member portion with
proximal and distal member ends disposed at least in the first
internal void between the proximal and distal housing ends,
and a second member portion extending radially from the
first member portion into one of the first or second void
portion.

[0010] In accordance with another exemplary embodi-
ment, a tool includes: a housing with proximal and distal
housing ends having respective end apertures in communi-
cation via a first internal void between the proximal and
distal housing ends; a second internal void in the housing
and including orthogonal first and second portions in com-
munication with a portion of the first internal void; and one
or more internal members including a first member portion
with proximal and distal member ends disposed at least in
the first internal void between the proximal and distal
housing ends, and a second member portion extending
radially from the first member portion into the second
internal void.

[0011] In accordance with another exemplary embodi-
ment, a method for manufacturing a tool includes: forming,
via an additive manufacturing process, a housing including
proximal and distal housing ends having respective end
apertures, a first internal void providing communication
between the proximal and distal housing ends, and a second
internal void including orthogonal first and second portions
in communication with a portion of the first internal void;
and inserting one or more internal members including a first
member portion with proximal and distal member ends
disposed at least in the first internal void between the
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proximal and distal housing ends, and a second member
portion extending radially from the first member portion into
the second internal void.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIG. 1 depicts an isometric view including external
and internal features of a hand tool in accordance with
exemplary embodiments.

[0013] FIG. 2 depicts a simplified isometric view of the
main body of the hand tool of FIG. 1.

[0014] FIG. 3 depicts an isometric view of a use of the
hand tool of FIG. 1 for alignment and placement of a shim
in accordance with exemplary embodiments.

[0015] FIG. 4 depicts another isometric view of the use of
the hand tool of FIG. 1 in accordance with exemplary
embodiments.

DETAILED DESCRIPTION

[0016] The following detailed description is of example
embodiments with references to the accompanying draw-
ings. Such description is intended to be illustrative and not
limiting. Such embodiments are described in sufficient detail
to enable one of ordinary skill in the art to practice the
disclosed embodiments, and it will be understood that other
embodiments may be practiced with some variations without
departing from the spirit or scope of the present disclosure.
[0017] Referring to FIGS. 1 and 2, a hand tool 10 in
accordance with exemplary embodiments includes a main
body 12 inside of which is a longitudinal void 14 extending
from a proximal end 13a to a distal end 135, thereby
providing communication between proximal 14a and distal
145 apertures. This void includes one or more longitudinal
slots 16 to enable insertion of an internal member 30 having
one or more radially extending portions 32 (discussed in
more detail below). The body 12 further includes bosses 20
at the distal end 135 that may serve as alignment devices
when installing shims (discussed in more detail below). Also
included within the body 12 is at least one radially disposed
arcuate void 17 and at least one radially disposed shorter and
parallel void 18, both of which are in communication with
the longitudinal void 14, to enable rotational movement of
the one or more radially extending portions 32 of the internal
member 30 (discussed in more detail below).

[0018] The main body 12 with such internal voids 17, 18
may advantageously be produced using additive manufac-
turing (“AM?”, and also referred to as “3D printing”) in
accordance with well-known AM principles. As will be
readily known by one of ordinary skill in the art, examples
of AM processes include (without limitation) stereolithog-
raphy (SLA), multi-jet modeling (MJM), fused deposition
modeling (FDM), continuous liquid interface production
(CLIP) and selective laser sintering (SLS). Any of these AM
processes, or others, may be used for producing a container
as discussed herein, depending upon the material desired for
the body 12.

[0019] In accordance with exemplary embodiments, fol-
lowing initial production of the body 12, the longitudinal
member 30 may be inserted via the proximal aperture 14a,
with the one or more radially extending portions 32 passing
through a respective one or more longitudinal slots (or
“keyways”) 16, until the radially extending portions 32
reach where the longitudinal void 14 intersects with the one
or more radially disposed arcuate voids 17. A brace 36 may
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then be secured to the distal end of the longitudinal member
30 (e.g., using an adhesive between the inside of the brace
36 and the periphery of the distal end of the longitudinal
member 30, or a set screw (not shown) tightened radially
inward through the brace 36 against the periphery of the
distal end of the longitudinal member 30). Later, the brace
36 may serve as an alignment and clamping device when
installing shims (discussed in more detail below).

[0020] Next, a helical spring 38 may be inserted via the
proximal aperture 14a about the longitudinal member 30 for
compression within the proximal portion of the longitudinal
void 14 when a handle 34 is placed onto the proximal end
of the longitudinal member 30 and secured (e.g., using an
adhesive between the inside of the handle 34 and the
periphery of the proximal end of the longitudinal member
30, or a set screw (not shown) tightened radially inward
through the handle 34 against the periphery of the proximal
end of the longitudinal member 30). The compression of the
spring 38 causes it to normally urge the handle 34 longitu-
dinally away from the proximal end 13a of the body 12,
which, in turn, urges the brace 36 toward the distal end 135
of the body 12 and the bosses 20. Conversely, urging of the
handle 34 (e.g., by an operator of the tool 10) toward the
proximal end 13a of the body 12 causes the spring 38 to
re-compress and the brace 36 to advance longitudinally
away from the distal body end 135 and bosses 20.

[0021] Alternatively, the main body 12 (with its internal
voids 17, 18) and longitudinal member 30 may both be
produced together, thereby predisposing the longitudinal
member 30 within the body 12 at the end of the AM process.
If so0, then the one or more keyways 16 may be unnecessary
since the longitudinal member 30 will already be positioned
within the body with its one or more radially extending
portions 32 disposed within the longitudinal void 14 or the
one or more radially disposed arcuate voids 17.

[0022] Referring to FIGS. 3 and 4, as noted above, the tool
10 advantageously enables operation by a single operator to
perform alignment, placement and clamping of a shim 42 to
a panel 40. For example, alignment and placement can be
performed by positioning the shim 42 on the distal end 135
of the body 12 by inserting the brace 36 and alignment
bosses 20 through its aperture 43. This is facilitated by
designing the shapes and peripheries of the bosses 20 and
brace 36 to conform to the size and shape of the shim
aperture 43. With the shim 42 in place on the distal end 135
of the tool body 12, the brace 36 and alignment bosses 20
may be inserted through an aperture 41 of the panel 40. With
the sizes and shapes of the brace 36 and alignment bosses 20
matching the shim aperture 43 and panel aperture 41, as
depicted here, self-alignment of the shim aperture 43 and
panel aperture 41 is easily achieved.

[0023] Securing of the shim 32 to the panel 40 may then
be performed by rotating the handle 34. This, in turn rotates
the one or more radially extending portions 32 of the
longitudinal member 30 through their respective arcuate
voids 17 to their respective parallel voids 18 where they are
free to be urged by the compressed spring 38 away from the
distal end 135 of the tool body 12. This also causes the brace
36 to be rotated and pulled toward the distal end 135 of the
tool body 12, which, in turn, causes the inner body portion
of the rotated brace 36 to enter the gap between the align-
ment bosses 20 and outer body portions of the rotated brace
36 to come into contact with and be urged (with the tension
applied by compressed spring 38) against the surface of the
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panel 40 surrounding its aperture 41. With application of a
suitable adhesive (not shown) between the mating surfaces
of the shim 42 and panel 40, the tool 10 may then be left in
place with the compressed spring 38 maintaining necessary
clamping pressure.

[0024] Following a sufficient time interval for curing of
the adhesive, removal of the tool 10 may begin with the
operator pushing the handle 34 toward the proximal body
end 13a. This causes the brace 36 to move longitudinally
away from the distal body end 135 and out from between the
bosses 20. When the radially extending portions 32 of the
longitudinal member 30 have moved to the distal ends of
their respective parallel voids 18 toward the distal end 136
of the body, the operator may then rotate the handle 34 in an
opposite direction, thereby causing the radially extending
portions 32 to rotate back through their respective arcuate
voids 17 to the longitudinal slots 16, and the brace 36 to
become re-aligned with the bosses 20. At this point, the
handle 34 may be released to allow the compressed spring
38 to urge the longitudinal member 30 toward the proximal
body end 134 until the re-aligned brace 36 meets and
contacts the bosses 20.

[0025] All references, including publications, patent appli-
cations, and patents, cited herein are hereby incorporated by
reference to the same extent as if each reference were
individually and specifically indicated to be incorporated by
reference and were set forth in its entirety herein.

[0026] The use of the terms “a” and “an” and “the” and
similar references in the context of describing the disclosed
embodiments (especially in the context of the following
claims) are to be construed to cover both the singular and the
plural, unless otherwise indicated herein or clearly contra-
dicted by context. Recitation of ranges of values herein are
merely intended to serve as a shorthand method of referring
individually to each separate value falling within the range,
unless otherwise indicated herein, and each separate value is
incorporated into the specification as if it were individually
recited herein. All methods described herein can be per-
formed in any suitable order unless otherwise indicated
herein or otherwise clearly contradicted by context. The use
of any and all examples, or exemplary language (e.g., “such
as”) provided herein, is intended merely to better illuminate
the disclosure and does not pose a limitation on the scope of
the disclosure unless otherwise claimed. No language in the
specification should be construed as indicating any non-
claimed element as essential to the practice of the disclosure.
[0027] Numerous modifications to the present disclosure
will be apparent to those skilled in the art in view of the
foregoing description. It should be understood that the
illustrated embodiments are exemplary only, and should not
be taken as limiting the scope of the disclosure.

What is claimed is:

1. An apparatus including a hand tool, comprising:

a housing with proximal and distal housing ends having
respective end apertures in communication via a first
internal void between the proximal and distal housing
ends;

a second internal void in the housing in communication
with a portion of the first internal void and including
a first void portion parallel with a longitudinal portion

of the first internal void, and
a second void portion adjacent a peripheral portion of
the first internal void; and
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one or more internal members including

a first member portion with proximal and distal mem-
ber ends disposed at least in the first internal void
between the proximal and distal housing ends, and

a second member portion extending radially from the
first member portion into one of the first or second
void portion.

2. The apparatus of claim 1, further comprising a com-
pression spring disposed coaxially about at least part of the
first member portion.

3. The apparatus of claim 1, further comprising a brace
coupled to the distal member end.

4. The apparatus of claim 1, wherein the distal housing
end includes at least one boss adjacent the distal housing end
aperture.

5. The apparatus of claim 1, further comprising a brace
coupled to the distal member end, wherein a periphery of the
brace is coextensive with a periphery of the at least one boss.

6. The apparatus of claim 1, further comprising a handle
coupled to the proximal member end.

7. An apparatus including a hand tool, comprising:

a housing with proximal and distal housing ends having
respective end apertures in communication via a first
internal void between the proximal and distal housing
ends;

a second internal void in the housing and including
orthogonal first and second portions in communication
with a portion of the first internal void; and

one or more internal members including
a first member portion with proximal and distal mem-

ber ends disposed at least in the first internal void
between the proximal and distal housing ends, and
a second member portion extending radially from the
first member portion into the second internal void.
8. The apparatus of claim 7, further comprising a com-
pression spring disposed coaxially about at least part of the
first member portion.
9. The apparatus of claim 7, further comprising a brace
coupled to the distal member end.
10. The apparatus of claim 7, wherein the distal housing
end includes at least one boss adjacent the distal housing end
aperture.
11. The apparatus of claim 7, further comprising a brace
coupled to the distal member end, wherein a periphery of the
brace is coextensive with a periphery of the at least one boss.
12. The apparatus of claim 7, further comprising a handle
coupled to the proximal member end.
13. A method for manufacturing a hand tool, comprising:
forming, via an additive manufacturing process, a housing
including
proximal and distal housing ends having respective end
apertures,

a first internal void providing communication between
the proximal and distal housing ends, and

a second internal void including orthogonal first and
second portions in communication with a portion of
the first internal void; and

inserting one or more internal members including
a first member portion with proximal and distal mem-

ber ends disposed at least in the first internal void
between the proximal and distal housing ends, and
a second member portion extending radially from the
first member portion into the second internal void.
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14. The method of claim 13, further comprising forming,
via the additive manufacturing process, at least one boss
adjacent the distal housing end aperture.

15. The method of claim 13, further comprising inserting
a compression spring disposed coaxially about at least part
of the first member portion.

16. The method of claim 13, further comprising coupling
a brace to the distal member end.

17. The method of claim 13, further comprising coupling
a brace to the distal member end, wherein a periphery of the
brace is coextensive with a periphery of the at least one boss.

18. The apparatus of claim 13, further comprising cou-
pling a handle to the proximal member end.

#* #* #* #* #*
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