
Processed by Luminess, 75001 PARIS (FR)

(19)
EP

4 
46

1 
89

7
A

1
*EP004461897A1*

(11) EP 4 461 897 A1
(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
13.11.2024 Bulletin 2024/46

(21) Application number: 24163398.1

(22) Date of filing: 13.03.2024

(51) International Patent Classification (IPC):
E04B 1/41 (2006.01)

(52) Cooperative Patent Classification (CPC): 
E04B 1/4121 

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC ME MK MT NL 
NO PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA
Designated Validation States: 
GE KH MA MD TN

(30) Priority: 08.05.2023 US 202318313678

(71) Applicant: Black & Decker, Inc.
New Britain, CT 06053 (US)

(72) Inventor: DUNNING, Jack
White Plains, 10605 (US)

(74) Representative: SBD IPAdmin
270 Bath Road
Slough, Berkshire SL1 4DX (GB)

(54) CIP METAL ACTUATED DECK INSERT

(57) A cast-in-place concrete anchor assembly for
installation in or on a metal decking form. The assembly
incudes an anchor housing with shaft extending from a
flange. The flange includes a locking member that may
take the form of a female thread. The anchor housing
further including an anchor sleeve or spacer. The anchor

assembly also including an anchor support with a recep-
tacle for receiving the anchor sleeve and a shaft of the
anchor housing. The anchor support further includes a
radial expansion member for flexing outward to trap the
anchor assembly to a support such as an edge of a hole
in concrete metal decking.
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Description

BACKGROUND

[0001] Cast-in-place (CIP) anchors are used to con-
nect external loads to concrete structures. The anchor is
connected (e.g., by encasement) securely to a concrete
structure of a building (e.g., a concrete wall, concrete
slab, concrete floor, column, etc.) and a load is connected
(e.g., by suspension) to the anchor. For example, an an-
chor may be secured to a second-floor slab that serves
as the roof of the first floor of a building. The anchor is
secured to a lower portion of the slab and may include a
connector positioned or located at or in proximity to the
lower boundary of the slab. The connector may be a fe-
male thread for receiving a threaded rod on which the
external load may be supported. Therefore, from the first
floor below the slab, the threaded rod may be inserted
or installed up into the female thread and utilities such
as mechanical, electrical, or plumbing equipment may
be supported (e.g., suspended) from the second-floor
slab.
[0002] Cast-in-place anchors are placed/positioned
within the concrete form work before pouring of the con-
crete. Concrete is then poured over/around the anchors
and the anchors encased in the concrete. The load con-
nector of the anchor (e.g., female thread) is positioned
adjacent the concrete form boundary so that after con-
crete curing, the connector is readily accessible at or near
the concrete boundary (e.g., after form work is removed).
[0003] In the case of a slab poured using metal deck-
ing, the metal decking is laid out horizontally and suffi-
ciently supported thereunder before receiving the con-
crete pour. A hole is made (e.g., drilled) in a lower floor
of the metal decking. An anchor assembly including an
anchor housing and an anchor support is then positioned
(e.g. by insertion) in the hole with a connector (e.g., fe-
male thread) directed at or passing through the hole. Con-
crete is then poured onto the decking encasing the an-
chor and fixing its position such that the female thread is
readily exposed at or near the slab boundary.
[0004] Usually, a metal decking CIP anchor includes
a metal anchor housing and a plastic anchor support.
The anchor support includes a deck flange for engaging
a top surface of the metal decking around the hole in the
decking and the deck flange may be secured to the deck-
ing (e.g., by screws). The portion of the anchor/anchor
support that passes through the decking to the lower side
of the decking may include an expansion member that
collapses as it is passed through the hole and then au-
tomatically re-expands radially after passing through the
hole. That radial expansion of the expansion member
secures the anchor to the metal decking along with the
screws to prevent the anchor from being accidentally re-
moved or dislodged from hole during construction.
[0005] In conventional anchors, the expansion of the
above mentioned expansion member is automatic and
such expansion is not selectable or reversable. There-

fore, after pushing a conventional anchor through the
decking hole and expanding the expansion member, it
is difficult to remove the anchor from the hole should a
change in position of the anchor be desired. A worker
may have to spend precious time going to the lower floor
to gain access to engage the expanded expansion mem-
ber in order to remove it. Furthermore, if many anchors
are already installed in the metal decking it would not
necessarily be easy to determine precisely from the un-
derside of the decking which anchor needs removal.
[0006] It would be beneficial to develop an anchor sys-
tem in which the anchor could be adequately secured to
the metal decking from the opposite side of the decking
while at the same time the opposite side securement be
selectively activated and reversible. Specifically, it would
be beneficial if the opposite side expansion member
could be selectively reversed so that the anchor could
be easily removed should repositioning of the anchor on
the metal decking be necessary or desired.

SUMMARY

[0007] The present specification discloses a cast-in-
place concrete anchor assembly connectable to a hole
in concrete metal decking. When encased in concrete,
the assembly may support an external load from the con-
crete structure. The assembly may include an anchor
housing and an anchor support. The anchor housing may
include an external load bearing flange (for encasement
in concrete) and a shaft extending therefrom. The shaft
including a connection member from which an external
load may be connected to the cast-in-place concrete an-
chor. The anchor support may include a receptacle for
telescopically receive the anchor housing therein and the
anchor support may include a deck support flange and
a radial expansion member. Actuation of the radial ex-
pansion member occurring as a result of the shaft of the
anchor housing engaging the expansion member during
the telescopic receiving to lock the assembly to the hole
by trapping the hole between the base support flange
and the expansion member.
[0008] The present application further discloses a
method of installing a cast-in-place anchor in a hole in
concrete metal decking for supporting an external load
from a concrete structure formed on the metal decking.
The method includes the step of providing an anchor
housing. The anchor housing includes a load bearing
flange and a shaft extending from the flange. The anchor
housing further including a connection member in or on
the shaft from which the external load may be connected
to the cast-in-place concrete anchor. The method also
includes the step of providing an anchor support. The
anchor support includes a flange and a radially expand-
able member. The method further includes the step of
telescopically inserting the anchor housing into the an-
chor support and into engagement with the radially ex-
pandable member until the radially expandable member
is radially expanded to be larger than a radius of the hole.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0009]

Fig. 1A shows a top perspective view of a first em-
bodiment of an anchor assembly installed in metal
decking.
Fig. 1B shows a bottom perspective view of the an-
chor assembly of Fig. 1A installed in the metal deck-
ing.
Fig. 1C shows a top perspective view of a first em-
bodiment of the anchor support of Fig. 1A.
Fig. 1D shows a first side view of the anchor support
of Fig. 1A.
Fig. 1E shows a second side view of the anchor sup-
port of Fig. 1A.
Fig. 1F shows a top view of the anchor support of
Fig. 1A.
Fig. 1G shows a bottom view of the anchor support
of Fig. 1A.
Fig. 1H shows a side cross-sectional view of an an-
chor housing installed in the anchor support of Fig.
1A in an unexpanded configuration.
Fig. 1I shows a side cross-sectional view of an an-
chor housing installed in the anchor support of Fig.
1A in an expanded configuration.
Fig. 1J shows a first side view in partial cross-section
of an anchor assembly including the anchor support
of Fig. 1A, the anchor housing of Fig. 1B and an
extension passage.
Fig. 1K shows a first side view of an anchor assembly
including the anchor support of Fig. 1A, the anchor
housing of Fig. 1B and an extension passage.
Fig. 1L shows a second side view of an anchor as-
sembly including the anchor support of Fig. 1A, the
anchor housing of Fig. 1B and an extension passage.
Fig. 1M shows a second side view in partial cross-
section of an anchor assembly including the anchor
support of Fig. 1A, the anchor housing of Fig. 1B and
an extension passage.
Fig. 2A shows a top perspective view of a second
embodiment of an anchor support.
Fig. 2B shows a side view of the anchor support of
Fig. 2A.
Fig. 2C shows a bottom view of the anchor support
of Fig. 2A.
Fig. 2D shows a top view of the anchor support of
Fig. 2A.
Fig. 2E shows a side view of the anchor support of
Fig. 2A.
Fig. 2F shows a side cross-sectional side view of the
anchor support of Fig. 2A.
Fig. 2G shows a first side view of an anchor assembly
including the anchor support of Fig. 2A, the anchor
housing of Fig. 1B and an extension passage.
Fig. 2H shows a partial cross-section of the anchor
assembly of Fig. 2G.
Fig. 2I shows a second side view of an anchor as-

sembly including the anchor support of Fig. 1A, the
anchor housing of Fig. 1B and an extension passage.
Fig. 3A shows a side view of a third embodiment of
an anchor support.
Fig. 3B shows a cross sectional view of the anchor
support of Fig. 3A.
Fig. 4A is a side view of a second embodiment of
the present anchor.
Fig. 4B is a side cross-sectional view of the anchor
of claim 6A.
Fig. 4C is a side view of the anchor of claim 6A right
before locking to metal decking.

DETAILED DESCRIPTION

[0010] Figs. 1A-1M show a first embodiment of an in-
ventive anchor assembly 50 including an anchor support
100, an anchor housing 200 and a passage extension
300. In particular, Fig. 1A shows a top perspective view
of the anchor assembly 50 installed on a top surface of
concrete slab metal decking 60. Specifically, an anchor
100 is shown having received an anchor housing 200
therein. Furthermore, Fig. 1B shows a lower perspective
view of a bottom portion 160 of anchor support 100 as it
has been passed through an opening or hole 70 in metal
decking 60. The presence of lower portion 160 on the
lower side of metal decking 60 also presents an inside
surface 163 of lower portion 160 which may include a
locking member such as a female thread.
[0011] Fig. 1C is a top perspective view of the anchor
support 100. Anchor support 100 may be made from plas-
tic or other relatively inexpensive moldable material. As
mentioned above, anchor support 100 may include an
upper portion 130 and a lower portion 160. A flange 134
is disposed between the upper portion 130 and the lower
portion 160. A longitudinal center line A-A passes through
a longitudinal center of anchor assembly 50, anchor
housing 200 and anchor support 100. Upper portion 130
includes a wall 132 which defines a receptacle 133. Up-
per portion 130 may also include one or more support
ribs 136 for connected to and between wall 132 and
flange 134 to strengthen and maintain the relative posi-
tion between wall 132 and flange 134 under any contrary
load.
[0012] Flange 134 may include openings (e.g., through
holes) in the longitudinal direction for securing the flange
134 to a top surface of metal decking 60. Flange 134 may
also include a shaped or non-planar portion 140 (e.g.,
shaped recess or shaped projection) for accommodating
a correspondingly shaped or non-planar portion of the
metal decking while allowing the remainder of flange 134
to rest on metal decking 60 in a plane generally perpen-
dicular to longitudinal axis A-A. Shaped portion 140 may
be shaped to accommodate a regularly occurring pattern
in a particular decking design frequently encountered by
an installer. For example, if a ridge exists in the sheeting
to avoid bending or a ridge exists where tow sheets over-
lap, it may be desirable to have a flange 134 capable of
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accommodating the ridge should the anchor need to be
placed in proximity to the ridge.
[0013] Lower portion 160 of anchor support 100 may
also include a wall 162 and a recess 163 (see Fig. 1G).
A radius of an outer portion of wall 162 is slightly smaller
than a hole created in the metal decking through which
lower portion 160 is inserted. Lower portion 160 may also
include connectors 168 that may take the form of through
holes or recesses. Through hole connectors may serve
as receptacles for projections connected to other struc-
tures forming aspects of anchor assembly 50 (e.g., pas-
sage extensions) and described further below.
[0014] Lower portion 160 may also include a plurality
of slots 164A, 164B, defining a finger(s) 170A, 170B ther-
ebetween (see Figs 1D, 1E and 1H). Fingers 170 may
be cantilevered and include a free end 153 and a fixed
end 155. Free end 153 may be disposed at or along a
longitudinal position between fixed end 155 and flange
134. In other words, finger 170 may be formed from a
part of wall 160 and extend from a fixed end 155 with a
fee 153 end extending or projecting toward flange 134.
A free end 153 of finger 170 may include a tapered pro-
jection 150 thereon. Tapered projection 150 may include
a taper surface 152 that extends toward a central axis A-
A in a direction from free end 153 to fixed end 155. A gap
156 between a tip of finger 170 and a lower portion of
flange 134 is at least lightly larger than a thickness of
metal decking 60.
[0015] As mentioned above, upper portion 130 in-
cludes a receptacle 133. Receptacle 133 defines an inner
wall surface 131 around central axis A-A. Tapered sur-
face 152 projects radially inward past inner wall surface
131 and toward central axis A-A. Figs. 1D and 1E show
first and second side views of the anchor support of Fig.
1A now including an anchor housing 200 inserted into
receptacle 133 of anchor support 100. Anchor housing
200 may be made of metal or other high strength material
capable of supporting significant external load attached
to the slab to be formed. Anchor housing 200 also in-
cludes a well know flange 202 for transferring load from
the external load to the concrete. As mentioned above,
extending from flange 202 is a shaft 212 that includes a
connection member 205, 206 (e.g., a female metal
thread). An external surface 209 of shaft 212 may engage
inner wall surface 131 of upper portion 130 of anchor
support 100 (see Fig. 1I).
[0016] Anchor housing 200 and anchor support 100
may be connected by manipulable friction fit between
surfaces 209 and 131 to avoid easy separation. This ma-
nipulable friction fit allows shaft 212 of anchor housing
200 to be inserted into upper portion 130, through flange
134 and into recess 163 of lower portion 160.
[0017] Figs. 1J - 1M show anchor assembly 50 includ-
ing a passage extension 300. Passage extension 300
may be tubular and is selectively connectable to a lower
end 162 of lower portion 160. Specifically, passage ex-
tension 300 may include connectors 310 (e.g., openings
or projections) for selectively engaging with the other of

openings or projections 168 of the lower portion 160 of
anchor support 160. The engagement of the openings of
one with the projections of the other enable selective con-
nection therebetween.
[0018] Fig. 1H and Fig. 1I show two respective config-
urations of anchor assembly 50 with anchor housing 200
installed in anchor support 100. In a first configuration a
lower portion of shaft 212 is inserted into anchor support
100, but not so far in as to engage tapered surface 152.
In a second configuration, a lowermost portion of shaft
212 of anchor support 200 is inserted into anchor support
100 past flange 134 and into engagement with and past
tapered surface 152. The engagement of the lower end
of shaft 212 with tapered surface 152 forces free end 153
of cantilevered finger 170 to flex radially outward away
from central axis A-A. Specifically, as shown in Fig. 1I.,
the outermost portion of free end 150 of finger 170 flexes
radially out past inner wall surface 131 and out past a
radial extent of hole 70 in metal decking 60. As a result,
metal 60 decking becomes trapped between a tip of the
free end 153 of finger 170 and a lower contact surface
of flange 134. Said another way, in the second configu-
ration, shaft 212 forces fingers 170 sufficiently radially
outward to lock anchor support 200 into and onto the hole
in the decking.
[0019] In use, an installer identifies a location where
an anchor assembly 50 is to be installed. The installer
then creates a hole 70 at that location (e.g., by drilling).
The installer then inserts lower portion 160 into hole 70
until lower surface 140 of flange 134 engages the upper
surface of metal decking 60. An anchor housing 200 may
already be inserted into recess 133 as described in the
first unactuated finger configuration above (see Fig. 1H).
The anchor assembly 50 may then be reconfigured to
the second configuration by urging (e.g., stepping on,
stomping on, tapping with a hammer, etc.) shaft 212 of
anchor housing 200 toward, against and past tapered
portion 152 causing free ends 153 of fingers 170 to ex-
pand radially outward past a radial extend of hole 70 in
the metal decking 60. The installer may then check to
see if assembly 50 is locked to the hole by tugging a little
on anchor support 50. To remove and reposition the an-
chor support, the installer need merely pull anchor hous-
ing 200 back out of anchor housing 100 to allow fingers
170 to flex back inward to a radial extend equal to or
smaller than the hole.
[0020] Figs. 2A-2H show a second embodiment of an
anchor support 400. The second embodiment of an an-
chor support 400 of anchor assembly 50 is similar to the
first and third embodiments in structure and reconfigura-
tion and parts are mostly interchangeable. Reference nu-
merals begin with "4" in the 400 hundred series, but the
first two digits of the reference number align with numbers
from the first embodiment where possible. Fig. 2A shows
a top perspective view of a second embodiment of anchor
support 400. Fig. 2B shows a side view of the anchor
support 400 of Fig. 2A. Figs. 2C and 2D show top and
bottom views of the anchor support 400 of Fig. 2A. Fig,
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2B show a plurality of slots 464 defining fingers 470. An
uppermost end 455 of fingers 470 is fixed and a lower
most 453 is free so that finger 470 is cantilevered from
fixed end 455.
[0021] A radially inner portion of lower end 453 in-
cludes a tapered portion 450 with a tapered surface 452.
Tapered surface 452 tapers toward a central longitudinal
axis in a direction from fixed end 455 to free end 453. In
use, and similar to the reconfiguration described above
in the first embodiment, an anchor housing 200 is inserted
into the receptacle 435 until a lower portion of shaft 212
engages tapered surface(s) 452 forcing fingers 470 out-
ward so that a radially outward extent of fingers 470 is
radially outward of a radial extent of the metal decking
hole through which lower portion 460 was passed. Fin-
gers 470 flex outward in a direction 471 which is direction
D in the drawings relative to an living hinge near flange
434. Additional inward projections 451 may also be add-
ed to an inner receptacle surface 465. Projections 451
may extend inward to engage shaft 212 (e.g., at a groove
in shaft 212) to indicate to a user during insertion of shaft
212 that a satisfactory extent of insertion has been
achieved (e.g., insertion to the above-described full con-
figuration or insertion to above-described second config-
uration).
[0022] Figs. 3A and 3B show a third embodiment of an
anchor support 600. The third embodiment of the anchor
assembly 50 is similar to the first and second embodiment
in structure and reconfiguration and parts are inter-
changeable. The exception is that fingers 670, defined
by slots 664 are attached at upper and lower ends. In
other words, insertion of anchor housing 200 into recep-
tacle 633 and down into engagement with tapered sur-
face 652 of tapered projection 650 creates a radially out-
ward bulge or buckling 655 of wall 662 such that a portion
of finger 670 extends radially out past a radial extent of
the hole in the metal decking. This radial expansion of
the bulge prevents anchor support 600 from being re-
moved after actuation into the second configuration. A
threaded rod may now be inserted into passage 665 of
anchor support 100.
[0023] Figs. 4A, 4B and 4C show an embodiment of
anchor assembly very similar in structure and operation
to the anchor assembly described above. In the embod-
iment of Figs. 4A, 4B and 4C, the anchor housing may
be separated into multiple parts. Figs. 4A and 4B show
an extension member 701. In one embodiment extension
member 701 may be connected (e.g., by threads or tel-
escopic friction fit via extension 699 or snapped into a
lower end of anchor housing 700. In one embodiment
extension member 701 may be inserted into receptacle
133 of anchor support 100. Both anchor housing 700 and
extension member 701 may be inserted into receptacle
133 of anchor support 100 as shown in Fig. 4C. Fig. 4C
shows the configuration of assembly 50 just before the
assembly 50 is actuated to trap assembly 50 to metal
decking 60. Assembly 50 traps metal decking 60 in the
manner described above except that a lower end of ex-

tension member 701 may have the structure of the lower
end of anchor housing 200 as shown in Figs. 1D and 1E
and described above. As shown in Fig. 4C, a lower end
of anchor housing 200 engages an upper end of exten-
sion member 701. Extension member 701 may have a
generally similar cross-sectional area as a lower end of
anchor housing 200 (e.g., tubular). During actuation, a
lowermost end of anchor housing 700 engages and forc-
es extension member 701 downward as described
above. A lower end of extension member 701 then actu-
ates anchor housing 200 as described above to trap met-
al decking 60 thereto.
[0024] Use of an extension member 701 instead of a
full metal anchor support 200 as shown in Fig. 1H and
Fig. 1I may reduce the amount of metal necessary in the
manufacture of anchor support 200. For example, the
extension member 701 may be made of a plastic or pol-
ymer material. Extension member 701 may be made of
any material less expensive to manufacture than metal
so long as the material is hard or stiff enough to perform
the same actuation duties as when anchor housing 200
is entirely metal.
[0025] As used in the specification and in the claims,
the singular form of "a", "an", and "the" include plural
referents unless the context clearly dictates otherwise.

Claims

1. A cast-in-place concrete anchor assembly connect-
able to a hole in concrete metal decking, the assem-
bly for supporting an external load from a concrete
structure, the assembly comprising:
an anchor housing, the anchor housing including a
load bearing flange and a connection member from
which an external load may be connected to the cast-
in-place concrete anchor; an anchor sleeve; an an-
chor support including a receptacle for telescopically
receiving the anchor sleeve and the anchor housing
therein, the anchor support further including a bases
support flange and a radial expansion member, ac-
tuation of the radial expansion member trapping an
opening of the hole between the base support flange
and the expansion member.

2. The cast-in-place concrete anchor of claim 1, where-
in the anchor sleeve is tubular or cylindrical.

3. The cast-in-place concrete anchor of claim 1 or 2,
wherein the anchor housing is made of metal.

4. The cast-in-place concrete anchor of claim 3, where-
in the anchor sleeve is made of a non-metallic ma-
terial.

5. The cast-in-place concrete anchor of claim 4, where-
in the anchor sleeve is made of a plastic.
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6. The cast-in-place concrete anchor of any preceding
claim, wherein the anchor support includes at least
one flexible finger, the at least one finger being flex-
ible radially outward in response to actuation of the
anchor housing to trap the metal decking.

7. The cast-in-place concrete anchor of claim 6, where-
in the finger is cantilevered and has a fixed end and
a free end and the free end flexes radially outward.

8. The cast-in-place concrete anchor of any preceding
claim, wherein the expansion member includes a
ramped surface that is inclined inward toward a cen-
tral axis of the anchor.

9. The cast-in-place concrete anchor of claim 8, where-
in the incline toward the central axis is in a direction
away from the flange.

10. The cast-in-place concrete anchor of any preceding
claim, wherein the radially expandable member flex-
es by means of an elastic or flexible material.

11. A method of installing a cast-in-place anchor in a
hole in concrete metal decking for supporting an ex-
ternal load from a concrete structure formed on the
metal decking, the method comprising the steps of:
providing an anchor housing, the anchor housing in-
cluding a load bearing flange and a connection mem-
ber from which the external load may be connected
to the cast-in-place concrete anchor; providing an
anchor sleeve, providing an anchor support, the an-
chor support including a radially expandable mem-
ber; telescopically inserting the anchor sleeve and
then the anchor housing into the anchor support, ac-
tuating the radially expandable member until the ra-
dially expandable member is radially expanded to
be larger than a radius of the hole.
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