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(57) La presente 1nvention concerne une ancre
perfectionnee encastrable dans un €lément de beton (S)
et constituant un moyen de levage pour 1’¢lément.
L ancre (A) est constituée dune barre allongéee (10)
presentant des faces convergentes (16a et 18a) et
divergentes (16b et 18b). Les faces divergentes (16b et
18b) sont tournces vers 1’extérieur pour convertir les
forces tendant a 1’arrachement axial de la barre en forces
de divergence s’exercant latéralement dans 1I’¢lément de
beton (S) dans lequel est encastrée 1’ancre (A). Des
allettes divergentes (36) fixées a la barre (10) en
dépassent latéralement pour convertir les forces laterales
s’exercant sur la barre (10) en forces divergentes par
rapport a celle-ci.
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(57) An mmproved anchor (A) for embedment 1n a
concrete member (S) to provide a lifting attachement for
the member. The anchor (A) comprises an elongate bar
(10) having convergent (16a and 18a) and divergent
surfaces (16b and 18b) whereimn the divergent surfaces
(16b and 18b) face outwardly to direct axial pull-out
forces imparted to the bar divergently and laterally into a
concrete member (S) within which the anchor (A) 1s
embedded. Divergent wings (36) are fixed to and extend
laterally from the bar (10) to direct lateral forces
imparted to the bar (10) 1n divergent directions relative to

the bar (10).




PCT

CA 02234225 1998-04-07

WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

l (5§1) International Patent Classification 6 .

(11) International Publication Number:

WO 97/13939

E04G 21/16, EO4H 12/34

(21) International Application Number: PCT/US96/16079

(22) International Filing Date: 11 October 1996 (11.10.96)

(30) Priority Data:

08/542,727 13 October 1995 (13.10.95) US

(71) Applicant: BURKE GROUP, THE [US/US]; 1730 Lathrop
Way, Sacramento, CA 95851 (US).

(72) Inventor: KELLY, David, L.; 10301 Equine Drive, Sacra-
mento, CA 95829 (US).

(74) Agents: UILKEMA, John, K. et al.: Limbach & Limbach
L.L.P., 2001 Ferry Building, San Francisco, CA 94111 (US).

(57) Abstract

An improved anchor (A) for embedment in a concrete member (S)
comprises an elongate bar (10) having convergent (16a and 18a) and divergent surfaces (16b and
and 18b) face outwardly to direct axial pull-out forces imparted to the bar divergently and laterally
are fixed to and extend laterally from the bar (10) to direct lateral forces imparted to

the anchor (A) is embedded. Divergent wings (36)
the bar (10) in divergent directions relative to the bar (10).

(43) International Publication Date:

l

1

(54) Title: LIFTING ANCHOR FOR EMBEDMENT IN CONCRETE MEMBERS

17 April 1997 (17.04.97)

(81) Designated States: CA, MX, European patent (AT, BE, CH,
DE. DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT,
SE).

Published
With international search report.
With amended claims.

" Date of publication of the amended claims:
29 May 1997 (29.05.97)

to provide a lifting attachement for the member. The anchor (A)
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LIFT.ING ANCHOR FOR EMBEDMENT IN CONCRETE MEMBERS

Backaground of the Invention

The present invention relates to an improved
lifting anchor for embedment in concrete member, such
as a precast or tilt-up wall. 1In its more specific

aspects, the 1lnvention is directed to such an anchor

out forces imparted to the bar divergently and
laterally into a concrete member within which the
anchor 1s embedded. The invention is also concerned
with such an anchor wherein divergent wings extend
laterally from the bar to direct lateral forces
imparted to the anchor in divergent directions
relative to the bar.

The prior art relative to the present invention
is typified by U.S. Patents 3,883,170 and 4,173,856.
These patents each relate to lifting anchors for
embedment in concrete members and a quick release
hoisting shackle or coupling engageable with these
anchors. The anchors in the ’'170 patent take the
form of bars having split divergent ends or ends
turned upon themselves to resist pull-out. The
anchors of the ’'856 patent also employ bars having
split divergent ends to resist pull-out. The later
patent 1is especially directed to an improved
construction for the top of the anchor to avoid
spalling or break-out of the surface of the concrete
member by a coupling engaged with the member.

J.S. Patents 4,367,892; 4,580,378 and 4,930,269
are also of interest in that they disclose anchors
for use with lifting shackles or couplings of the
type with which the anchor of the present invention
is intended to be used. The anchors of the ’89>

patent are of a T-shaped configuration to resist
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pull-out and are generally formed by casting. The
anchors of the 378 patent are stamped and embody a
pin which extends Lransversely through the anchor to
resist pull-out. The anchors of the ’269 patent are

5 ftormed of heavy wire stock which is bent into an
inverted V-shaped configquration and has integrally
formed laterally extending distal ends which are
formed by bending and provide resistance to pull-out.

The anchor of the present invention 1ls

10 fabricated of flat steel stock corresponding
generally to that of the anchors in the ‘170 and ‘856
patents and 1s adapted to be engaged by a lifting
coupling or shackle of the type shown in these

patents.

15 sSummary of the Invention

In 1ts broadest aspects, the anchor of the

divergent surfaces face outwardly to direct axial
20 pull-out forces imparted to the bar divergently and
laterally into a concrete member within which the
anchor is embedded. The convergent and divergent
surfaces are formed in the sides of the bar without
the necessity of splitting the bar or turning up its
25 ends. The divergent surfaces terminate in an
enlarged foot formed at the proximal end of the bar.
In the preferred embodiment, divergent wings
extend laterally from an edge of the bar to transmit
lateral lifting forces to a concrete member within
30 which the bar is embedded in Ooutwardly divergent
directions.
A principal object of the invention is to
provide a lifting anchor for embedment in a concrete
member which resists axial (tension) pull -out,

35 without the necessity of relying upon a split or bent
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up end, or a separate pin extending through the
anchor.

Another and more specific object of the
invention is to provide such an anchor which develops
1ts pull-out resistance by tapering of the body of
the anchor first in a convergent direction and then
in a divergent direction.

Still another object of the invention is to
provide such an anchor which may be formed from flat
steel stock by a simple stamping operation, without
the necessity of spitting and/or bending.

A further object of the invention is to provide
such an anchor with laterally extending divergent
wings which function to transmit lateral forces
imparted to the anchor outwardly in divergent
directions.

Still another object of the invention is to
provide such an anchor which may be used with known
hoisting shackles or couplings and provides means
whereby lateral forces imparted to the anchor are
resisted to avoid breaking away or spalling of the
surface of the concrete member within which the
anchor is embedded.

Yet another and related object of the invention
1s to provide such an anchor which has means to
accommodate reinforcements for the concrete member
within which it is embedded.

These and other objects will become more
apparent when viewed in light of the accompanying

drawings and following detailed description.

Brief Description of the Drawings

Figure 1 is a perspective view of an anchor
formed according to the present invention:
Figure 2 1s a side elevational view of the

anchor, with an arrow line depicting axial lifting
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force applied to the anchor and dashed lines
deplcting the approximate boundary of the volume to
which lateral force is applied to a concrete member
within which the anchor is embedded in response to
5 such axial lifting force;

Figure 3 is an edge elevational view of the
anchor;

Figure 4 is a top plan view of the anchor, with
an arrow line depicting lateral lifting force applied

10 to the anchor and dashed lines depicting the

approximate boundary of the volume to which force is
applied to a concrete member within which the anchor
1s embedded in response to such lateral lifting
torce;

15 Figure 5 is a side elevational view showing the

20 anchor embedded in a concrete slab and a hoisting

thereto to 1lift the slab.

Description of the Preferred Embodiment

Referring to the drawings, the inventive anchor
25 1s designated therein in its entirety by the letter
"A" .  The anchor comprises an elongate bar 10,
preferably die-cut from steel stock of 3 thickness
"t" (see Figure 3). The exact dimensions of the
anchor are dependent upon the desired load capacity.
30 A four ton anchor would typically be fabricated of
5/8 inch steel stock and have an overall length of 9-
1/2 inches and a width, as viewed in Figure 2, of
approximately 2 inches. The Oopposite sides of the
" plate are designated by the numerals 12 and 14 and
35 the side edges are designated 16 and 18.
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The bar 1s formed with an upper or distal end 20
which provides a bridge over an opening 22 for the
locking bolt of a shackle used with the anchor. The
opening 22 extends through the opposite sides 12 and
14 of the bar 10. Openings 24 and 26 also extend
transversely through the bar and the opposite sides
thereof for the receipt of tension bars or rebars.
The openings 22, 24 and 26 are aligned along a
longitudinal lifting axis, designated 28. Rebar is
also accommodated by an arcuate cut-out 30 formed in
the side edge 16. The distal end 20 is formed with
an extension 32 to one side thereof for engagement
with a shackle coupled to the anchor (see Figure 5).

The proximal portion of the bar 10 terminates in
an enlarged foot 34 having a depth sufficient to
avoid distortion when axial lifting forces are
applied to the anchor (e.g., 3/8 inch for a four ton
anchor dimensioned as above). As viewed in Figure 2,
the bar 1s formed with a convergent section defined
by side edges 1l6a and 18a and a divergent section
defined by side edges 16b and 18b. The divergent
section merges the convergent section with the
enlarged foot 34. For a four ton anchor dimensioned
as above, the convergent section would extend at an
angle of approximately 10° relative to the
longitudinal axis 28 and the divergent section would
have a radius of approximately 3/4 inch. Surfaces
16b and 18b of the divergent section provide for the
transmission of pull-out forces laterally of the bar
in divergent directions when the anchor is embedded
in a concrete slab and an axial lifting force is
applied thereto. Axial lifting force is depicted by
the arrow line at the top of Figure 2. The dashed
lines radiating from the bottom of Figure 2 depict
the approximate boundary of the volume of concrete to

which lateral force is applied by the surfaces 16b
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and 18b when axial lifting force is applied to the
anchcr. This boundary is actually conical and
extends at an angle of approximately 45° relative to
the longitudinal lifting axis 28. If the shear

5 strength of the concrete were exceeded, the concrete
would shear generally along the conical surface
represented by the these lines. Radiating the forces
divergently increases the volume of concrete which
resists such shearing.

10 An angle member 36 having wings 38 disposed at
an angle of approximately 90° relative to one another
1s welded to and forms a part of the anchor "A". The
wings 38 meet at bend line or apex 40 which is welded
to the edge 18 by a weld bead 42 so as to extend

15 longitudinally and symmetrically relative to the bar
10. As can be seen from Figure 4, the wings extend
at an angle of approximately 45° relative to the flat
sides 12 and 14 of the bar 10. The arrow line to the
top of Figure 4 depicts lateral lifting force applied

20 to the anchor and the dashed lines in Figure 4 depict
the approximate boundary of the volume of concrete to
which lateral force is applied in response to such
lateral force. The forces are so imparted to the
concrete by the angle member 36 extend at

25 approximately 45° relative to the direction of
lateral lifting force depicted in Figure 4.

A shown in Figure 5, the anchor is embedded in
the edge of a concrete slab "S" and a hoisting
shackle 44, 46 is releasably attached to the distal

30 end 20 of the anchor by the locking bolt 48 of the
shackle. The hoisting shackle 44, 46 is of the type
taught by U.S. Patent No. 3,883,170. Figure 5 shows
the preferred orientation of the anchor within a slab
"S" cast 1n a horizontal position. In this

35 orientation, the angle member 36 is at the bottom of
the anchor and the extension 32 is at the top of the
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anchor. As so disposed, the lower inside surface of
the extension 32 is disposed for engagement with the
portion 44 of the shackle when lifting force is
applied, as depicted by the arrow line at the top of
shackle portion 46. Such interengagement between the
shackle portion 44 and the extension 32 shields the
surface of the slab from engagement by the shackle
and avoids the breakaway of the concrete which could
resultt from such engagement.

The lifting force depicted by the arrow line in
Figure 5 corresponds to that which would be used when
tilting a horizontally cast slab to an upright
position. This is the same force depicted by the
arrow line at the left of Figure 4. Accordingly, it
should be appreciated that the angle member 36
depicted in Figure 5 would transmit lifting force to
the slab "S" within the approximate boundaries
depicted by the dashed lines of Figure 4.

Figure 6 shows the anchor embedded in the
concrete slab "S", viewed 90° from the illustration
in Figure 5. As shown in Figure 6, the arrow line at
the top depicts axial lifting force being applied to
the arichor. Figure 6 also shows the void 50 formed
in the edge of the slab to expose the distal end of
the anchor and the slot 52 of the shackle part 44
which engages around the distal end of the anchor bar
10. It should be appreciated that the forces
imparted to the slab "S" by the axial lifting force
depicted in Figure 6 would be dissipated through the
slab within the approximate boundary depicted by the
dashed lines in Figure 2. The lifting force depicted

by the arrow lines in Figures 2 and 6 correspond.

Conclusion

With the foregoing description, it is believed

apparent that the present invention enables the
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attainment of the objects initially set forth herein.
In particular, it provides a lifting anchor
fabricated of metallic plate which provides divergent
surfaces to transmit pull-out forces divergently and
laterally without the necessity of forming splits or
bends in the plate. 1In the preferred embodiment, the
anchor also provides divergent lateral surfaces which
transmit forces divergently during lateral lifting
for tilt-up. It should be understood, however, that
the invention is not intended to be limited to the

specifics of the illustrated embodiment, but rather

is defined by the accompanying claims.
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Claims
What is claimed 1is:
1. An anchor for embedment in a concrete slab to

provide for the lifting of the slab, saild anchor

comprising:
a. an elongate metallic bar having distal
and proximal ends;
b. a lifting connection on the bar
adjacent the distal end thereof for
engagement by a lifting coupling;
C. an enlarged foot formed on the
proximal end of the bar for embedment in
the slab;
d. a convergent section formed on the bar
between the proximal and distal ends, said
convergent section having surfaces
converging toward said enlarged foot;
e. a divergent section formed on the bar
Letween the convergent section and the
distal end to merge the convergent section
with the enlarged foot and provide
divergent surfaces which transmit pull-out
forces divergently and laterally of the bar
when the anchor is embedded in a concrete
slab; and,
f. a pair of divergent wings fixed to and
extending laterally from the bar for embedment
in a concrete slab to transmit lateral lifting
forces to the slab in outwardly divergent

directions.

2. An anchor according to Claim 1 wherein the bar
has a longitudinal axis and said divergent surfaces
are positioned to transmit longitudinal pull-out
forces applied to the bar divergently and laterally
into a concrete slab within which the anchor 1is
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embedded through a volume extending at an angle of
approximately forty five degrees relative to said

longitudinal axis.

3. An anchor according to Claim 1 whereiln:
a. the bar is formed with spaced
oppositely disposed generally parallel flat
sides bounded by edge surfaces extending

therebetween; and,
b. the convergent and divergent surfaces

are formed by said edge surfaces.

4. An anchor according to Claim 3 wherein the
divergent surfaces are curvilinear and merge smoothly

with the convergent surfaces.

5. An anchor according to Claim 3 wherein the bar

is formed of flat steel stock.

6. An anchor according to Claim 3 wherein the
l1ifting connection comprises an aperture extending
across the bar and through the oppositely disposed
generally parallel flat sides.

7. An anchor according to Claim 1 wherein:
a. the bar is formed with spaced
oppositely disposed generally parallel flat
sides bounded by edge surfaces extending

therebetween; and,
b. the divergent wings are fixed to and

extend from an edge surface disposed
between said oppositely disposed generally
parallel flat sides.

8. An anchor according to Claim 7 wherein the
divergent wings each extend at an angle of
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approximately forty five degrees relative to the flat

sides of the bar.

9. In combination with a cast concrete member

having an exterior surface, an improved anchor to
provide for lifting of the member, said anchor
comprising:
a . an elongate metallic bar embedded
within the member, said bar having a distal
portion exposed externally of the member
and a proximal portion captured within the
member;
L. a lifting connection on the distal
portion of the bar for engagement by a
lifting coupling;
o an enlarged foot formed on the
proximal portion of the bar;
d. a convergent section formed on the bar
between the proximal and distal portions,
said convergent section having surfaces

converging toward said enlarged foot;
e a divergent section formed on the bar

between the convergent section and the foot
to merge the convergent section with the
foot and provide divergent surfaces which
transmit pull-out forces divergently and
laterally of the bar into the concrete
member; and,

f. a pair of divergent wings fixed to and
extending laterally from the bar to transmit

lateral lifting forces to the concrete member 1in

outwardly divergent directions.

10. In a combination according to Claim 9, the
improved anchor wherein the bar has a longitudinal
axis and said divergent surfaces are positioned to
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transmit longitudinal pull-out forces applied to the
bar divergently and laterally into the concrete
member through a volume extending at an angle of
approximately forty five degrees relative to said

10

15

20

25

30

longitudinal axis.

11. In a combination according to Claim 9, the

improved anchor wherein:
a. the bar is formed with spaced

oppositely disposed generally parallel flat
sides bounded by edge surfaces extending

therebetween; and,
b. the convergent and divergent surfaces

are formed by said edge surfaces.

12. In a combination according to Claim 11, the
improved anchor wherein the divergent surfaces are
curvilinear and merge smoothly with the convergent

surfaces.

13. In a combination according to Claim 11, the
improved anchor wherein the bar is formed of flat

steel stock.

14. In a combination according to Claim 11, the
improved anchor wherein the lifting connection
comprises an aperture extending across the bar and
through the oppositely disposed generally parallel

flat sides.

15. In a combination according to Claim 9, the
improved anchor wherein:
a. the bar is formed with spaced
oppositely disposed generally parallel flat
sides bounded by edge surfaces extending
therebetween; and,



10

15

20

25

30

CA 02234225 1998-04-07

PCT/US 9 4 /160 79

‘PE‘-\ o o , z:r"H
13

b. the divergent wings are fixed to and
extend from an edge surface disposed
between said oppositely disposed generally
parallel flat sides.

16. In a combination according to Claim 15, the
improved anchor wherein the divergent wings each

extend at an angle of approximately forty five
degrees relative to the flat sides of the bar.

17. An improved anchor for embedment in a concrete
member to provide a lifting attachment for the
member, said anchor comprising an elongate axially
extending bar having convergent and divergent
surfaces wherein the divergent surfaces face
outwardly to direct axial pull-out forces imparted to
the bar divergently and laterally into a concrete
member within which the anchor is embedded; and,
divergent wings fixed to and extending laterally from
an axially extending surface of the bar to direct
lateral forces imparted to the bar in divergent
directions relative to the bar.

18. An anchor according to Claim 17 wherein the bar
has a longitudinal axis and said divergent surfaces
are positioned to transmit longitudinal pull-out
forces applied to the bar divergently and laterally
into a concrete slab within which the anchor is
embedded through a volume extending at an anglé of
approximately forty five degrees relative to said

longitudinal axis.

19. An anchor according to Claim 17 wherein:
a. the bar is formed with spaced
cppositely disposed generally parallel flat




10

15

<0

CA 02234225 1998-04-07

"CTIUS 96 /16079
IPEA/LS 1. MAY 199%

14

sides bounded by edge surfaces extending

therebetween; and,
b. the convergent and divergent surfaces

are formed by said edge surfaces.

20. An anchor according to Claim 19 wherein the
divergent surfaces are curvilinear and merge smoothly

with the convergent surfaces.

21. An anchor according to Claim 19 wherein the bar
is formed of flat steel stock.

22. An anchor according to Claim 17 wherein:
a. the bar is formed with spaced
oppositely disposed generally parallel flat
sides bounded by edge surfaces extending

therebetween; and,
b. the divergent wings are fixed to and

extend from an edge surface disposed
between said oppositely disposed generxally
parallel flat sides.

23. An anchor according to Claim 22 wherein the

divergent wings each extend at an angle of
approximately forty five degrees relative to the flat

sides of the bar.

Eic .. - ekl
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