wo 2014/165330 A1 |[IN I/ N0F 00 O O

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2014/165330 A1l

(51

eay)

(22)

(25)
(26)
(30)

1

(72

74

31

9 October 2014 (09.10.2014) WIPOIPCT
International Patent Classification:
F16B 5/02 (2006.01)
International Application Number:
PCT/US2014/031361

International Filing Date:
20 March 2014 (20.03.2014)

Filing Language: English
Publication Language: English
Priority Data:

2013100400 2 April 2013 (02.04.2013) AU

Applicant: ILLINOIS TOOL WORKS INC. [US/US];
155 Harlem Avenue, Glenview, Illinois 60025 (US).

Inventors: MALLET, John Christopher; 26 Bruce Cres-
cent, Ferntree Gully, Victoria 3156 (AU). COLLINSON,
David Charles; 30 Mundy Street, Mentone, Victoria 3194
(AU).

Agent: HAUPTMAN, Benjamin J.; LOWE HAUPTMAN
& HAM, LLP, 2318 Mill Road, Suite 1400, Alexandria,
Virginia 22314 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,

(84)

DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant'’s entitlement to apply for and be granted a
patent (Rule 4.17(i1))

as to the applicant's entitlement to claim the priority of the
earlier application (Rule 4.17(iii))

Published:

with international search report (Art. 21(3))

(54) Title: METAL FRAME MEMBERS FOR USE IN BUILDING CONSTRUCTION

FIGURE 1

(57) Abstract: A metal frame member for use in building construction includes a recess (12) with a hole formed in the recess for re-
ceiving a screw (2) for connecting the frame member to a like frame member. The recess includes a boss (16) formed around the
periphery of the hole and against which the underside of the head (4) of the screw sits when driven by an external driver tool (8) hav-
ing a socket (6) within which the head fits. The presence of the boss and the sizing of the driver tool ensures that an outer end of the
driver tool is maintained in spaced relationship from the base of the recess externally of the boss. Accordingly possible damage dur -

ing driving to protective coating on the frame member is avoided.
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METAL FRAME MEMBERS FOR USE IN BUILDING CONSTRUCTION

BACKGROUND OF THE INVENTION

1. Field of the Invention
The present invention relates to a frame member of steel or other metal for use in building
construction and more particularly to the profiling of a dimple or recess pressed into the

frame member to receive a screw for fastening together to such frame members.

2. Description of the Prior Art

In building construction involving the use of steel frames, particularly the construction of
domestic housing (but not restricted to that), steel frame members are typically fastened
together using self-tapping screws driven into holes pre-formed in the frame members.
Usually, the hole is formed within a dimple or recess pressed into the frame member so
that the head of the screw sits within the recess. Although the head sits within the recess,
desirably the head itself is of relatively low profile or depth so that it does not project
beyond the surface of the frame member. The reason for this is to enable drywall cladding,
plasterboard for example, to be fixed directly to the surface of the frame without the heads
of the fasteners forming unsightly bulgers and bumps in the cladding. Similar
considerations apply to the fixing of other components in the structure such as window and
door lintels and bracing straps. Existing screw fasteners for this purpose usually have a
head formed with an internal drive recess to receive a power driven driver tool. There are
a number of commonly available internal drive systems such as Phillips, Torx and internal
hex and which system is selected is essentially is a matter of design choice. With a low
profile head specifically designed for the purpose discussed above, the depth of the internal
drive recess is inherently restricted due to the reduced depth of the head. This has a
weakening effect on the driver tool as the load bearing surfaces are reduced and this, in
turn, increases the load per unit area resulting in an increase in driver wear and an
increased tendency for driver breakage. It can also increase the tendency of the driver tool
to "cam out" of the drive recess under the effect of driving torque when the torque inserts a
greater force tending to dislodge the tool from the recess than that being applied to retain

the tool in the recess.
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In order to mitigate that problem we have proposed in our co-pending Australian Patent
Application 2012216330 a screw with a drive configuration which provides more reliable
engagement between the driver tool and screw head even when the screw head is of low
profile form. More particularly the aforesaid application provides a screw fastener having
a peripheral surface of hexagonal or other configuration for cooperation with an external
driver tool, the head including an axially-directed hole for receiving an axially-directed pin
of the driver tool whereby engagement of the pin within the hole acts to maintain the driver

tool in engagement with the screw head during driving of the screw.

Although the screw configuration just described provides a more reliable engagement
between the driver tool and screw head irrespective of whether or not the screw head is of
low profile, the use of an external driver tool, i.e. one which engages the shaped peripheral
surface of the head, in the fastening situation as described earlier can result in the outer
axial end face of the driver tool coming into contact with the surface of the pressed recess
in the frame member during driving of the screw. This may result in damage to, or
removal of, protective coating on the steel section in the part of the pressed recess

externally of the screw head leading to the possibility of corrosion in that part.

SUMMARY OF THE INVENTION

In accordance with the present invention, the effect discussed in the preceding paragraph is
mitigated by forming in the base of the pressed recess a projecting boss surrounding the
screw-receiving hole whereby the screw driven into the hole engages the boss at the
underside of its head. As a consequence, in its fully fastened position the underside of the
screw head firmly seated against the boss actually sits proud of the remainder of the base
of the recess externally of the boss to ensure that during driving of the screw the axial end
face of the driver tool will also sit proud of and thereby not engage and damage corrosion

protection present on the section.

According to the present invention there is provided a metal frame member for use in
building construction, the frame member including a recess with a hole formed in the
recess for receiving a screw for connecting the frame member to a like frame member with

the head of the screw being within the recess, wherein the recess includes a boss formed
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around the periphery of the hole and against which the underside of the head of the screw
sits when driven by an external driver tool having a socket within which the head fits
whereby the presence of the boss ensures that an outer end of the driver tool is maintained

in spaced relationship from the base of the recess externally of the boss.

Further according to the present invention, there is provided a system comprising a metal
frame member defined above, a screw for connecting the frame member to a like frame
member by application through aligned holes in aligned recesses of the two frame
members, and a driver tool for driving the screw, wherein the screw head has an outer
diameter greater than the outer diameter of the boss and less than the diameter of the base
of the recess, the screw having an outer periphery configured for driving engagement with
the driver tool when seated within a socket of the driver tool, and the axial projection of
the boss in relation to the configuration of the driver tool is such that during driving of the

screw no part of the driver tool is in engagement with the surface of the recess.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will now be described in further detail by way of example only with

reference to the accompanying drawings in which:

Figure 1 shows schematically a screw and associated driver tool according to our co-

pending application 2012216330 used in conjunction with a shaped recess of a metal frame

member in accordance with the preferred embodiment of the present invention;

Figure 2 shows an enlarged detail B of Figure 1;

Figure 3 shows an enlarged detailed C of Figure 2; and

Figure 4 shows a part of the frame member including the shaped recess.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Figure 1 shows a screw 2 substantially as described in our co-pending application

2012216330 with a head 4 having an outer periphery preferably of hexagonal form. The
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head is shown sitting within a correspondingly shaped drive socket 6 of driver tool 8, the
socket having an axially-directed pin 10 which engages within the head 6, all as described
in our earlier application as aforesaid. Figure 1 also shows the recess 12 pressed into the
frame member and in which the head 4 of the screw sits. Although not shown in Figure 1,
in practice two such frame members are connected by assembling the two frame members
so that the recess of the forward frame member sits within that of the rear frame member
and then driving the screw, which is a self-tapping screw, through the aligned holes of the

two members.

It will be seen from the views of Figures 2 to 4 that the recess 12 in the zone of the hole is
shaped to provide at the inside face of the recess a projecting lip or boss 16 against which
the underside of the screw head is driven in its fastened state. Radially outwardly of the
boss 16, the recess 12 has a flat base 20 and an inclined peripheral wall 22. It will be seen
from Figure 3 that the outer diameter of the boss 16 is less than the outer diameter of the
screw head and as a consequence the boss will not be contacted by any part of the driver
tool during driving of the screw. It should also be noted that the outer diameter of the
driver tool 8 is less than the outer diameter of the base 20 of the recess (see Fig. 2) to
ensure that the axial end face of the driver tool remains clear of the peripheral wall of the
recess during driving. Due to the presence of the boss 16 the axial end face of the driver is
also maintained clear of the base 20 of the recess externally of the boss during driving as
can be seen from Figures 2 and 3; Figure 3 shows the clearance D between the axial end
face of the driver tool and the base 20 of the recess. With this configuration the driver tool
is kept out of contact with any part of the recess during driving. It will be appreciated that
the effect just described does require the socket 6 of the driver tool to be configured in
relation to the depth of the screw head 4 to ensure that when the head is seated within the
socket, the cooperation between the socket and the head does not permit the driver tool to
be pushed axially relative to the head beyond the engagement position shown in Figures 1

to 3.

The boss 16 can readily be formed by pressing as part of the actions involved in pressing

the recess in the frame member and punching the associated hole
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In practice, the projection P of the boss 16 (see Figure 3) beyond the base 20 of the recess
does not need to be particularly large and for a typical screw as may be used in coupling
together frame members used in metal frame construction of domestic buildings (10g to '2"
and M4.8 to M10) the projection P can be as little as 0.5mm. Particularly advantageously
the design of the screw head is matched to the design of the recess (or vice versa) to ensure
that when the screw is fully driven and the underside of the screw head is secated against
the boss the screw head does not project outwardly beyond the outer surface S (see Figure
4) of the frame member. Moreover, the sizing of the driver tool and of its socket needs to
fulfil the criteria discussed earlier to ensure that no part of the driver tool can contact the
surface of the recess during driving of the screw. From what has just been said, it will be
appreciated that the frame member, screw, and driver tool each form related components of

an overall system for connecting metal frame members for use in building construction.
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CLAIMS

1. A metal frame member for use in building construction, the frame member including a
recess with a hole formed in the recess for receiving a screw for connecting the frame
member to a like frame member with the head of the screw being within the recess,
wherein the recess includes a boss formed around the periphery of the hole and against
which the underside of the head of the screw sits when driven by an external driver tool
having a socket within which the head fits whereby the presence of the boss ensures that an
outer end of the driver tool is maintained in spaced relationship from the base of the recess

externally of the boss.

2. A frame member according to claim 1 wherein the recess and the boss around the hole

are formed by a pressing action.

3. A system comprising a metal frame member according to claim 1 or claim 2, a screw
for connecting the frame member to a like frame member by application through aligned
holes in aligned recesses of the two frame members, and a driver tool for driving the
screw, wherein the screw head has an outer diameter greater than the outer diameter of the
boss and less than the diameter of the base of the recess, the screw having an outer
periphery configured for driving engagement with the driver tool when seated within a
socket of the driver tool, and the axial projection of the boss in relation to the configuration
of the driver tool is such that during driving of the screw no part of the driver tool is in

engagement with the surface of the recess.

4. A system according to claim 3 wherein the configuration of the recess including the
projecting boss is such that when the screw is in its fully driven position the head of the

screw does not project beyond the surface of the metal frame member.

5. A system according to claim 3 or claim 4 wherein the socket includes an axially

projecting pin for engagement within an axial recess in the head of the screw.
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