1 ANCHOR FOR HANDLI NG CONSTRUCTI ON ELEMENTS COWPRI SI NG FI XED DI VERGENT
BRANCHES The i nvention concerns a handling anchor for construction 5

el enents such as prefabricated bl ocks and panels, in particular in concrete
or in conpound material, designed to be fixed to a construction elenent to
facilitate its handling, for the purpose of its novenent. 10 One commonly
used anchor of this type is a dovetail anchor. It is made up of a flat
section whereof the upper part defines a gripping head which provides a
link between the 15 construction elemeny and a handling engine designed to
nove it, the central part defines and body and the |l ower part, a foot. The
body and the foot are designed to be subnerged within 20 the nateri al
maki ng up the construction panel and to adhere to this panel so that the

anchor and 4} FONSIH UEkN O et ermn TEOr NI @ t EBPEPRT S abbRPRIBINE agsenpl y.
The dovetail shape is defined by the foot of the anchor 25 which conpri ses
two br anches VliRER e RRANGHES ation to each other along the direction
opposite that of lifting, which define two support surfaces for the parts
of the panel |ocated above these branches, and thus a certain anchoring
capacity. 3Dh@uinHgntieri AgncereseabhanéhesdconsbgiedOry cisIC iiloa

maj oritys of cibgeN€E 0w the paeghpandatbe pelécws thed panelelg)t eriposed
bet ween these branches.,is the s§at of signifitan% coggresiive farces 2
g ¥

Under t hesePRbhtftTdnsi®i COPETHEEsIBi et of “TRRUA Fial,  designed

to be fixed to a constructicn element to facilitate its

handling, for the purpose of its movement.

10 One commonly used ancher of this type 1is a dovetail

anchor.

It is made up of a flat section whereof the upper part
defines a gripping head which provides a link between the
15 construction element and a handling engine designed to
move it, the central part defines and body and the lower

part, a foot.

The body and the foot are designed to be submerged within
20 the material making up the construction panel ‘and to
adhere to this ©panel so that the anchor and the

construction element form a transportable single assembly.

The dovetail shape is defined by the foot of the anchor
25 which comprises two branches divergent in relation to each
other along the direction opposite that of lifting, which
define two support surfaces for the parts of the panel
located above these branches, and thus a certain anchoring
capacity.
30 _
During 1lifting, these branches consequently support the
majority of the weight of the panel and the part of the
panel  interposed between these branches is the seat of

significant compressive forces.



t hese branches in relation to the principal plane of the flat section to
decrease, which results in a change in the 5 anchoring capacity devel oped
by these branches. The invention ains to resolve this drawback,

econom cally while ensuring high performnces and safety |evel, w thout
addi ng any conpl enentary franme under axpal tension. 10 To this end, the

i nvention concerns a handling anchor for construction el enents, such as
concrete panels, formed fromat |east one flat section, conprising an upper
part for hanging on a handling engine, extending along a 15 principal plane
(P) and a part form ng the body of the anchor and a part form ng the foot
of the anchor and designed to ensure anchoring in the constructjion el enment,
this foot cBRPEEsithgSewsGrhidiees diier §F ngorfibhe diotection2edle hetfl oner

end of the aneber paRdcexkEend NG 12Q iout Sidecideppihachdal p phadeof Prnand

f i ng, det b h
dof | n6 5 coRbt EoSFORLEBES dUr TR 1o 17U e OT: Fnd e nStAOGE! OR 6 Emon .
25 Accordi ngntbotrhegi camntion, davee carcholy torpri besnabebeast one flat part

connecting the two branches to each other to ensure nai ntenance of the

predet erm ned angl e g y) between these two branches, and to formw.th the
di ver gi ng bFARCABYSREICR| PLBA| K CASELVEC A iFe d TAIAE f SGONGRICRE 130
anchor. Accmhﬂl@geh@uﬁﬂwghﬁigﬁh@éf&ﬂxmandas:and gy desretlwo wlilkadbupart s

each integral 4 wn&h eléé? émer%%¥f fﬁ% edh¥§e9'9919 apch, . these two fl at

parts converging t DA neano e dlrec ion of the |lower end of
the ancHbr and being in contact with each other along their |ower edges and

defini ng conyerdiBgchnanehes ihQknM@bAt 2bAkRInthe Pledet agnkRedoangbe (y). 5
Advantageous the two ver%gnt braﬁches are |nhegral th ach t her by
Fitﬁ“? ¢

their |ower %%ﬁ%g “Prete he ARChor*S s “PEFREGST rio T f &t™SEct i ons,

from at least one flat section, comprising an upper part
for hanging on a handling engine, extending along a
15 principal plane (P) and a part forming the bedy of the
anchor and a part forming the foot of the anchor and
designed to ensure anchoring in the construction element,
this foot comprising two branches diverging in the
direction of the lower end of the anchor and extending
20 outside the principal plane (P) and forming, between them,
a predetermined angle (y), the diverging branches define a
compression cone during the 1ifting of the construction

element.

25 According to the invention, the anchor comprises at least
one flat part connecting the two branches teo each other to
ensure maintenance of the predetermined angle (y) between
these two branches, and to form with the diverging
branches, a stiffening case loccalized at the foot of the

30 anchor.

According to another characteristic, it comprises two flat
parts each integral with the lower end of o¢ne diverging

branch, these two flat parts converging toward one another



10 each conprising consecutive parts separated two by two by bending |lines
and defining a head part, a divergent branch and a mai nt enance branch, the
first and second flat sections being arranged back-to-back. 15 According to
anot her characteristic, the anchor is forned froma single flat section
conprising consecutive parts separated tyo by two by bending |ines and
defining a first head part, a first divergent branch, a first maintenance
branch, a second mai ntenance branch, a second di vergent 20 branch and a
second head part. According to another enbodinent, it conprises, interposed
bet ween the head and the diverging branches, two opposite flat parts

di vergi ng i nttefBei dhreetEakobt Hee 19retheemh of r‘é"ﬁpi%rh‘:fb‘?r 3 SfFERFE t he
anchor form g aehtwetif agais abtichotwben albaqanchwir | Sokexeddyest lend
construction enent, ensure adhesign_of. said anchor e copstruction
mat eri al . 30d T'Eover , ??nW%ﬁﬁaggwprggs?cFﬁferpgggd b@%ﬁ%%%l ﬁ%facﬁ#%E
facets and tiesdibamgingg Brgdehds) -i nternedi ate facets convergi ng towards
each othey in the direction of the anchor or parallel to each other. 4
Preferably,léﬁe di ver iggybranches are at an angle ig relation to the
princi pal ~pl %???%QQﬁ%S ranigte bBPWEBRVEEIGRE 8FA§1GRef The! i i ng
branches ar ewirigleedth mthelrabiyonhtart hewgr iaddqgal pl ane (P) by an angle
substantially equal to 45, the two active branches and the two mai nt enance
branches can define a rectangul ar contour, preferably square. 10 In

anot her cas&rafifgakdeive sy apediear ehehfeshpti SECB Jott i brrtat SR die in
reljati onot o EIEP:QI pfdxﬁtcﬂjwnqo:caﬁ%l | e(dﬁ)tit]})é @@r&@gls%lp%lr:meantﬂml oy equalbyto 70,
and a verticgal porti.on para to.the_pringipal. plane.(P). consecutive 15
to the anglgﬁ“ﬁ%ﬁ%ﬁ&ﬁ?eﬁhgnﬁa%ﬁﬁéﬁéﬁgeabﬁ%ﬁéhggrgacﬁ g%%%% Phg Froti a
vertical poraricona mAdobedianget cormmmtther tdtear détrerti send, sheondw fladt parts

form ng theEQE%QO%%eb%EH%ka§QQh§$& gach it heyr~and conprise 20. orifices for
the passage of a lifting'ring. Differently, the two flat parts form ng the

head are separated from each other, the anchor conprising, for
exanpl e,15a eyldomdringalt cheathtindrerqrosedt: teetivedia, t ect e @Efd ats paritrszd

from a single flat section comprising consecutlive parts
separated two by two by bending lines and defining a first
head part, a first divergent branch, a first maintenance
branch, a second maintenance branch, a second divergent

20  branch and a second head part.

According to another embodiment, it comprises, interposed
between the head and the diverging bkranches, twe opposite
flat parts diverging in relation to each other in the
25 direction of the end of the anchor forming active facets
which, when the anchor 1is fixed to the construction
element, ensure adhesion of said anchor to the

construction material.

30 Moreover, it may comprise, interposed between the active
facets and the diverging branches, intermediate facets
converging towards each other in the direction of the

anchor or parallel to each other.



According to another characteristic, two successive flat parts of the
stiffening case define two by two an angle equal to or greater than 900 .
30 According to still another characteristic, the flat part consists of
steel. 5 Preferably,the anchor conprises two raising fins extending al ong
a longitudi nal edge of the body of the f]jat part, each fin defining a tilt
angle with the body of the flat part. 5 The invention also concerns a
device for lifting and/or raising construction elenments, conprising an
anchor as defined above and an extension el enment having the general shape
of a profile rovided with at | east two opposite 10 faces with.a same tilt
as the di ver QF i T A ehesh8f e ZHakor br TonPEENEdt sGtas?P9lDe bl e to
cross the cawélatidef i bedthy tdrdnstiphfienilagecas® obyt he amgiier laatheem ext end

on either si wd Hge case with each of its two tilted faces extending the
correspondi ng diverging branch 15 according to the sane tilt. The invention
w Il be better understood and other ains, details and advant ages t hereof

will appear wrse ﬂ{eeadixye%tpﬁﬂ; reagdide st heof aldwang rdescrdatdrono dere in
reference 20 to the apgfn ed g{azﬁngs, provi ded éokely.aﬁ aneexagpl%f in
which:  fi gl CiHA sttt es &' pertpalt iR W BF “At Lhchbr °58eor dithg to a
first enbodi4fEht ohet hewdnvamntiven, bran2beposind orthal t hivp angbmstransts on

panel for the.ppese i Wi NG o Sl Q.8 a2 SROWEoArT wdew19f an
anchor according to acgtelcogr%%f%%%od%rrerrﬁ gf %Elhg invent?ojr:l; g%%efi gurg;B is a

per specti ve IH & f the anchor fromfigure 2;
10

In another case, the active branches each comprise a
portion at an angle in relation to the principal plane (P)
by an angle substantially equal to 70°, and a vertical
porticn parallel to the principal plane (P), consecutive
15 to the angled portion, the maintenance branches each

extending from a vertical portion.

According to another characteristic, the two £flat parts
forming the head are stuck against each other and comprise

20 orifices for the passage of a lifting ring.

Differently, the two flat parts forming the head are
separated from each other, the anchor cemprising, feor
example, a cylindrical head interposed between the two

25 flat parts.

According to another characteristic, two successive flat
parts of the stiffening case define two by two an angle
egqual to or greater than 90°.

30
According to still another characteristic, the flat part

consists of steel.



6 figure 4 shows a front view of an anchor according to a third enbodi nent
of the invention; figure 5 is a side view of the anchor fromfigure 4; 5
figure 6 corresponds to a perspective view of the anchor fromfigure 4;
figures 7, 8 and 9 are front, side and perspective 10 views, respectively,
of a third possible variation of enbodin$nt of the anchor according to the
i nventi on; figures 10, 11 and 12 are front, side and perspective views,
respectively, of a fourth possible variation of 15 enbodi nent of the anchor
according to. figures 13 and 14 represent another possible variation of
enbodi ment of the invention. 20 - figures 15 to 20 illustrate anot her

possi bl e var Paeferaty enbslienemnaion heCPfvehtson. LTRe diftiidrdevi %

accordi ng tockheniivenhigAgWel e18e§i anerthd10 eaghl ethand | Bgdyi ipathe cul ar

or  pandl s FROBE oA NGt 117 S Khitdth et 10t S Anéhbr SERorHhGL 0t he

i nventi on gehkeaflayt desitgnated by the reference 11. 30 It conprises a head
part 1, aspart 16 form ng the body of the anchor and a part 17 formi ng the
foot. 7 The anchor 11, with the exception of the head 1 which ren?ins

outsi de the RaferPHPNBEORh@lEONSIGNRETSN 2l ERBAECad®y s Hdafi®d?tY P hung

on a handl i ngaesgidecdnstdesitgoad &Dedienienybeddadrinihbe amt emicabrf oxsni ng
the 5 constryction, el,eent  wher ol 108, pOCOTABGL | hL81 &5 PROGLENGra1
shape of a profile, provided with at least two opposite
10 faces with a same tilt as the diverging branches of the
anchor, and conformed so as to be able to cross the cavity
defined by the stiffening case of the anchor and to extend
on either side of this case with each of its two tilted
faces extending the corresponding diverging branch

15 according to the same tilt.

The invention will be better understood and other aims,
details and advantages thereof will appear more clearly
upon reading the following description, done in reference
20 to the appended drawings, provided sclely as an exanmple,

in which:

~ figure 1 illustrates a perspective view of an anchor
according to a first embodiment of the invention, in
25 position within a construction panel for the purpose of

its lifting:;

- figure 2 shows a front view of an anchor according to a
second embodiment of the invention;

30
- figure 3 is a perspective view of the anchor from figure

2;



In general, this construction elenent can be a concrete slab or panel 19
and the head 1 of the anchor is 10 accessible froma free section 21 of the
panel 19 within which a recess 22 or "reservation" has been fornmed all ow ng
the head 1 to go past the anchor, while the body 16 and the foot 17 of the
anchor are enbedded in the concrete. 15 The anchor 11 according to figure 1
is made fromtwo identical flat parts 12% 12b, i.e. two stiff strips for
exanple in nmetal whereof the thickness is small in relation to the w dth,
whi ch are each bent to define an 20 active branch extendi ng outside the
principal plane of the flat part. Each flat part is arranged in the panel
such that its ﬁigmf9|£ sMpW@eadfremilvnewﬁOﬁr&ﬁt¢m@m®ms@CQﬁr¢Hﬂg geneél . 25
The dlvergln f|n ghévgn§gﬁ{g&@s 15a, 15b which, conbined with
t he develope urface 0 a part, nake it possi ble to urge the
concrete both to adhe5|on and shearing to the right of the anchors created
30 by the facefﬁguﬂajg i@ thelidet Khtwi afrehatarorhdmo fa-dvorfiigomeak ; pl ane and
to their depth wthin the concrete in relation to the head of the anchor
since th are positioned at the foot of the 8 anchor, these branches 13a,
13b define, upbtguts t6 nmrze pomdcedsi 6n PEGARSEERTEr BHEBNOE hENpratdiqfal

pl ane of theranghar,, whereof the top is located toward the foot of the
anchor and wher eof the base extends around the head of the 5 anchor. The
anplitude of the base of the conpression cone is nore significant when the
tilt a of one Eﬁ@nehslaa B3bahd ¢ oseet Ertlit,andidealeerd whenspégsivd It is
close tqa horlzont 8l pLangychye. O Uil tenlfaACearding tocthecipyenis on, in

order to keep fver ng branches fixed in relation to t he
| ongi t udi nalermcahenelntofoft fréef Iaaflh§écﬁi36‘ﬁr@l3préﬁ1 19 tihigt B HEBanel , the
anchor 11 conprises two branches convergi ng towards each other 14a, 14b,

hori zontal |y of al on i nt cting Ianes and e dn the
ext ensi on of” a 89%%?% iénbﬁgnéﬁmgsg§ f§8 |nOPhé &Srectg%% §%£§ﬁgé?gbt of
t he anchor. views, respectively, of a fourth possible variation of

15 embodiment of the anchor according Lto.

- figures 13 and 14 represent another possible variation

of embodiment of the invention.

20 - figures 15 to 20 illustrate another possible variation

of embodiment of the invention.

The anchor devices according to the invention were
designed to enable handling, in particular lifting, of
25 construction elements such as prefabricated concrete

blccks or panels.

Figure 1 shows a first embodiment of an anchor according
to the invention generally designated by the reference 11.

30
It comprises a head part 1, a part 16 forming the body of

the anchor and a part 17 forming the foot.



The two convergent branches 14a, 14b define, for the 20 divergent branches
13a, 13b which they extend, neans for maintaining the tilt of these

di vergent branches. |ndeed, the convergent branches in contact 14a, 14b act
on the divergent branches 13a, 13b like stiffening nmenbers to 25 avoid
bendi ng of these branches 13a, 13b under,the effect of the weight exerted
by the concrete overhangi ng these br anchés 13a, 13b during lifting of the
concrete panel. Moreover, the two convergent branches 14a, 14b are in 30
contact with each other by their edges 18a, 18b opposite the divergent
branches 13a, 13b, to define, with these divergent branches 13a, 13b a

def or mat i on- Fbei sghorcasle, MoERexd®l eXPRIGIRY a05qudice PPafsvergaich

Cross-secti ORema fhdhguconyactnedgpsel8al 1b3b wle t bensonvergant e patdrntons
14a, 14b of th anchor are advant a ?%fl flxed to e ch other. %hls Jixing

i s done, for@&kanit f6I dFfig NCug®or b}“ﬁl 'Yy whenthe Enchor
is made up oﬂea;gmm@lexfla@ S5epartidedhusny cdre r awyetrdatlhefoasénagf e

af or ementy onegy dovelaldy anghofen L he LLLLoPT the digengent baanehescdda, 13b

does not ten ange inrelation to the principal plane P of 10 the flat
part and t heh@bhk¥de i nt er posed between the two opposite branches 13a, 13b
i's not overconpressed. Moreover, the internal surfaces 17a, 17b of the

convergent 15 brancheﬁb14% 14b qﬁ% P %te Hﬂg ggge%;gqabggwgg%x;he

concrete and thP§"5h2 gsence o He branc 4a, 14
ensur e nalntehdmcenoprMQltlﬂﬁ oﬁnﬂhetU¢vdw§thJbr&ﬁbhé§613&n029r1353 the

anchor | ng) cone. del 116 it Nese:dbVeLatngDPaneles i3 addb 1mybenin

mai ntai ned constant. For exanpl e, th these nalntenﬁnce Branchggr1Q§ 14b,
it is possibfelth i feEST h@%n%rl 5 SE5H8 ¢ BRst a fen
allowing the head 1 to go past the anchox, while the body

16 and the foot 17 of the anchor are embedded in the
concrete.
15
The anchor 11 according to figure 1 1is made from Lwo
identical flat parts 12a, 12b, i.e. two stiff strips for
example 1in metal whereof the thickness 1s small in
relation to the width, which are each bent to define an
20 active branch extending outside the principal plane of the

flat part.

Bach flat part is arranged in the panel such that its
width is in the direction of the thickness of the panel.

25
The diverging branches define active surfaces 1ba, 15b
which, combined with the developed surface of the flat
part, make it possible to wurge the concrete Dboth to
adhesion and shearing to the right of the anchors created

30 Dby the facets.

Due to their tilt in relation to a horizontal plane and to
their depth within the concrete in relation to the head of
the anchor since they are positioned at the foot of the



25 significant anplitude C' defined by 45-tilted branches, which is
schematically illustrated in figure 1. Such a cone of anplitude C' defines
a significant anchoring or lifting capacity since it devel ops a vol une of
concrete as great as possible (volune defined by the cone Crn",). 30 It is
therefore particularly adapted to the ligting of very heavy el enents of the
order of 5 to 10 tons, for exanple. 10 Also, they give the possibility of
mai nt ai ni ng a cone constant with | esser anplitude obtained with diverging
branches 13a, 13b, tilted by only 20 in relation to the horizontal which is
illustrated in figure 6. The anchoring 5 capacity of this ione,is | ower

than that of2RdR®rgorid:asie theancRdr 188/ f itghr dof i&ence™MMe vof b of &
concrete devwglpedsbyn2Q-dnid teshtsanthes ithel gasnidigalt hatamevef oped by
45-tilted branches. 10 But in both cases, L.Lu of, e _.Go remai ns
const ant beégﬁ’grdfw-ﬁﬁeﬁ%eggﬁcgogflﬁhé‘ﬁ?%%@hggg%hg,g%ibfohgiﬁ?a?%fng t he
tilt of the adichenrgiang Bhaneh€sth8abad@bexsendsharatisl dhehdredd Pfi A§ef or ce

remai ns sonstant, duirhBY Atihe ikifiki BE @het ha s@0BSt fuet ihpHammah ardeor 15
subsequently to successive Ilftrn%s. The stlffeQ%n cgfe, reg%%plﬁ§% of its
shape, definésMHKE £68016FCEAE BRTROFRGNFEHi% @ éﬂﬁﬁ R enérit 'PR t he
concr et e whiilse eyser atd M Gonpice sseDire |r@asn upois t helR0Lef tiinge Thea

anchori ng d%%quohtgi #f%ngepih atyahigch the case is found relative to the
upper part of "the concrete construction el ement determines the resistance

val ue of 25 the anchoring in the concrete. There is in fact a correlation
bet weeniphe aeehanhgak ostehengtiy o iug  anich theiancher kagpdepehti3@ Bel ow, we
describe diEagreqéiéggg%gg”enggagghggch%ﬁgﬁgfcoigin%ﬁh%t&%% inMgntE%%'
longitudinal plane P of the flat section upon 1lifting of
the panel, the anchor 11 comprises two branches converging
towards each other 1l4a, 14b, horizentally or alceng two
15 intersecting planes and each extending in the extension of
a diverging branch 13a, 13b in the direction of the foot

of the anchor.

The two convergent branches 14a, 14b define, for the
20 divergent branches 13a, 13b which they extend, means for

maintaining the tilt ¢f these divergent branches.

Indeed, the convergent branches in contact l4a, 14b act on
the divergent branches 13a, 13b like stiffening members to
25 avoid bending of these branches 13a, 13b under the effect
of the weight exerted by the concrete overhanging these
branches 13a, 13b during lifting of the concrete panel.

Morecver, the two convergent branches 14a, 14b are in
30 contact with each other by their edges 18a, 18b opposite
the divergent branches 13a, 13b, to define, with these
divergent branches 13a, 1i3b, a deformation-resistant case,

for example having a square transverse cross—section.



11 anchor i.e. for exanple at at |east 120 mmfrom the head of the anchor
(see Table 1 below) and are intended to extend to at |east a depth of 130
mmin the construction elenent. 5 These branches 13a, 13b are tilted at a
45 angle in relation to the horizontal direction and the convergent
branches 14a, 14b define a right angle eﬂth t he di vergent branches 13a,
13b. 10 Thus, the case fornmed by the divergent 13a, 13b and convergent 14a,
14b branches has a square-shaped cross-section with relatively short sides.
This square case extends in the construction elenent to be lifted with its
15 di agonal parallel to the direction of lifting. Due to this square
cross-sect i ofhe t hencage ddgeserlpast B efidthracpnearysnt portions 14a,

deformation-y@si stapte ARth&e 1o acb@aﬁéa@élﬂisqzz thigedeve) apad comyessi on

cone is signifjcant. 20 The anchagr in figures to gd on the g#her hand,
conpri ses twolHF vERHEW 5 Sv0kes ToFWAFETEL f anfBd et tHe Foot® of“FhéTanchor
but defi ni ngomgnbangiegawdén2@he anchidd sianehde o@npri ses simgéenedizt e
facets 3la, é?;h 32a, 25 32b which increase the adhesion surface of the
anchor. Furthernore,in this enbodi nent,the branches for maintaining the
tilt angle of the diverging branches 14a, 14b extend al ong a hori zontal

pl ane and nothgs Pl @ie: dddt e 3G Atcfde asrt fhs hsotdgetasenhddrddhecdinanches

14a, 14b of figures to 3:and_7 to 12. 12 the conyvergi br.anches _14a,
14b of the 48 Cil”t*'eat]}ber aﬁfglhtesojéf tP?gfli‘r‘é’ef?’eaﬁd%Fﬁﬁgh%f il%%’alg’%sg&%eés’vi ng a
smal | hei ghtndduttashi dlv ichasyel indetdrmabnoner k¢ spainciprhanksanso i Kifs snal
hei ght qf thg,fase f PRI Qf PO AP be thRRARGROT RS

i r% smﬂf%%%ﬁiltmu é fi 4

figure 4 has a taotal 1engt e ¢ ure 7 and is

parti cul ar | YRRESIHEd PEENERESt FaRspb?® BT RONGEEEPE6SS8Fong a hori zont al
pl ane since in this case, the anchor extends along the smallest dinension
of the slab, i.e. the thickness (see 10figure 6). Mbreover, for a sane

total anchor length, still due to the
Moreover, the internal surfaces 17a, 17b of the convergent

15 branches 1l4a, 14b participate in the adhesion between the

concrete and this anchor.

By the presence of the branches 14a, 14b which ensure
maintenance of the tilt of the diverging branches 13a,
20 13b, the anchoring cone defined by these diverging

branches 13a, 13b may be maintained constant.

For example, with these maintenance branches 14a, 14b, it
is possible to maintain the anchoring cone constant with
25 significant amplitude Cpax defined by 45°-tilted branches,
which is schematically illustrated in figure 1. Such a
cone of amplitude Cpax defines a significant anchoring or
lifting capacity since it develops a volume of concrete as
great as possible (volume defined by the cone Chax) .
30
It is therefore particularly adapted to the 1lifting of
very heavy elements of the order of 5 to 10 tons, for

example.



short case resulting fromthe 20 tilt of the divergent branches 13a, 13b
and fromthe horizontality of the 15 nai ntenance branches 14a, 14b, the

di vergent branches 13a, 13b at a tilt of 20 may be arranged cl oser to the
| ower end of the anchor than in the case of figure 7, the divergent
branches of which are at a tilt of 45 a?@ t he mai nt enance branches are not
hori zontal but converge along 20 two intéersecting planes towards the | ower
edge of the anchor. The 20-tilted branches of the anchor of figure 4 are
therefore able to be arranged nore deeply in a slab or a panel, than the
di vergent branches 13a, 13b of the anchor fromfigure 7. These 20-tilted
branches 13185@b pBekeiHigamEbe deqslsitiddhar edf | Metiné sdonsfete, SRRS
devel op a carmad@ble Q&tﬁvqrbsgare&at 8RpaNEH@E | RE tEARRCI twltﬂnamﬁdmtgmfg t he

45-tilted branch S fr [ al t hough the, latter dey
si gni ficant gl%m el%o %&cﬁ?%;‘w a?rlﬂéh b enbodr ?reﬁ%gg %P”%%% be
descri bed |rhdnuﬁdm£mld®hach is131pastsated, i 2B gwomi g Threomeeheatiam i c

strip whisch d a%a%mtfb al?hf&omqeoasru%%g 3GEQr A}t tOr acpeNThhkustr at ed
enbodi nment . Each flat part 12a, 12b is bent alonggtmo bendi n Ilnes to

provi de the tfhle‘at aBSPPr 128 FATOKE hia PHIFRI pAIS pXPLUBRt ePHi 1T
pri nci pal pkﬁﬁ%prean &@tlw&°bmau®bdl3@xaﬁ3beexteBdlﬂ@s@utsmd@ th@at

pri nci pal @%1%§%glﬁgatgte@ P@%eQ&gﬂﬁﬂl Jd4a, 14b extending the active

branch 10 an ret owar d principal plane. As the different parts
of the right flat part 12b in figure 2 are nore visible than those of the
left flab paidc 128, WdrH SchbBsli OHe f |a§1§>1@@ﬁael2@f \Mth@zh Bbhé Q%nd@&csrl bed

15 bel ow, this description of course being va Ief art 12a
b ol L Theame R bR RDe PP bRt O orhd e dt et 3 e

princi pal paetin2ibniext ehdi ng lal ong the dnvacgpa@ b@apbaﬁe 93amd1d%5|gned
to be stucksgg%ﬂgg %@% %eéﬂ8§p999tﬂﬁgp§6kcél g&tlh@ec§%%Q@%H|dﬁrﬁ&¥t 12a.

This principal part ars Its” upper an orifice 23b 0 which
a handling b6k i $idEsngnedofo béh%nga@%@Stﬁﬁpﬁ?%Pact?%%mﬁwéncﬁ' BT

extendi n§ f zomstheehendi bg $ide: 2D outisitdegishe princi pal plane P defines,
with the principal part 21b of the flat part 12b, an angle of approximately
135. 30 Thus, in relation to a horizontal plane, the active surface of the
di ver gent bﬁaﬁcﬁtigﬁengng|pa@a byeggrdless of its shape, defines the

foot of the anchor which is the active element in the
concrete while generating compression arcas upon the

20 lifting.

The anchoring depth, i.e. the depth at which the case is
found relative to the upper part of the concrete
construction element determines the resistance value of

25 the anchoring in the concrete.

Thers is in <fact a correlation between the mechanical

strength value and the anchoring depth.

30 Below, we describe different embodiments of anchors

according to the invention.

The anchors from figures 1 to 3 and 7 to 12 comprise two

divergent branches 13a, 13b arranged at the foot of the



14 cone of significant anplitude, due to the 45 tilt relative to the

hori zontal plane of the divergent branches. 5 And the defornmation-resistant
case 17 formed by the active divergent branches and the convergent

rei nforcing branches, nmakes it possible to keep the tilt of the divergent
branches fixed in relation to a horizontal plane. 10 In the enbodi nent
illustrated in figures 10 to 12, the andflor still conprises a

def ormati on-resi stant end case 17 positioned at the foot of the anchor but
it is mde froma single flat part 12 bent on itself. This single flat part
15 is bent along the bending lines 22b and 23b to define the rectilinear
part 21b, thenahoredeanti doedexetple bramrch UeBEtantk G e compergent hg2d@nch
14b, then begg aéq]e% HJERS'E thesbeng, 125 of digyne é@dtgrgefﬂdl%nhfé%l |@&Ver
right corner of t defor rmati on-resi stant case 17 flat part is 20

t hen bent aI%ﬁEe@%etPlﬁés1$@§taﬁj@ER¥WcP%e*?%émPh%”cBﬁ@eFBBgFrﬂﬁﬁ?on

di vergent 13aibmanehes and the opposite rectilinear part 2la. Mreover,
according.to this enbodi nent, the rectilinear 25 parts 2la, 21b of the flat
section dre separated from each other and define a space for receiving a
gri ppi ng heaBhdge faorananampl B3xy| iLadr i zed , téiltker akt B at3tr @WI8L ndk, or
of any other snape,2dapt able Lor BAYNGLI th@@cE@@HS anﬁhlﬁqese@ahaér@@nf urt her
causes a greater volunme of the foot of 30 Fe an .gﬁd Ef &he concrete.
Accor di ng tob¥%%c%&%n%?%ﬁylémbﬁﬂfh%%talFF%@ rﬁ?g |Hl giP8s“2VERa"3" the
anchor 11 i sbsandhesradsn bylzannecting two identical flat sections, but
these defj ne an 15 additional case with regard to the enbodi ment of figure
2, |nterposed bet ween the body 16 of the anchor 11 and the first case 17. 5
More specifiBa$y, tdwchcpsat Seeredn Pa therbdéBapeedes ¥Gur BeRdi AB% i nes,

separating tcl.‘l@r’ﬂ%éf\ge%t reah | |1ﬂl%arb]ﬂﬁ{éh6231bha@n Alppetiabt-agen @b exbendi ng

out si de the r|nC| Iane rectllln | o bl ade
32D returmré% g%cf? ﬂ %% Ei}hé'%prlnmpalgﬂfanesqpa%e g85e

aforenentlcw&xt@ndsVEnbt@@choﬂﬁtemmtidma%ﬁ%m@m@nt@oh@dlsf?@%gWh%hlhesbranch
14b. 15 diagonal parallel to the direction of lifting. Due to this

sguare cross—sectiocn, the case is very stiff and
practically deformation-resistant. 2and due to the 45°

angle, the developed compression cone is significant.

20 The anchor in figures 4 to 6, on the other hand, comprises
two divergent branches always arranged at the foot of the

anchor but defining an angle o of 20°.

This anchor comprises intermediate facets 3ia, 31b, 32a,

25 32b which increase the adhesion surface of the anchor.

Furthermore, in this embodiment, the branches for
maintaining the tilt angle of the diverging branches l4a,
14b extend along a horizontal plane and not a plane tilted

30 at 45° as this is the case for the branches 14a, 14b of
figures 1 to 3 and 7 to 12.

These horizontal branches 14z, 14b are therefore closer to

the divergent branches tilted at 20° in figure £ than are



The upper bl ades 31a, 31b of the two flat parts diverge in relation to each
other in the direction of the foot of the 15 anchor 11 and define an
angul ar openi ng of approximately 15. The | ower bl ades 32a, 32b converge
toward each other to be practically in contact with each other. They define
support surfaces for the concrete part igterposed bet ween t he divergent
bl ades 31a, 31b upon lifting. 20 The upa bl ades 31a, 31b define
i nternedi ate active adhesi on portions between the anchor and the concrete,
whi ch devel op a very weak conpression cone, given the tilt of approxinately
80 of these blades in relation to a 25 horizontal plane. The anchor
conprises, iBhaddienorrding howridhase 23 &or e passage of 4t hdHdFd i ng
gogk 3 pﬁSS]%%éﬂéé 34 fﬂrg%gmi gl bihe reiuy ongenrat absﬁag@eﬁhtrad@s a31ad

1b and the diverg a, 1 conver ge 14a,. 14 ranches I ne
with the dev%ll%]g{e %vf&ug?l‘g FE o at® D q&akéef? BRsET R e ?ls%%gts) t he
16 concrete Thﬂﬁks(ﬁmaﬁdu&dhﬁsﬂdnh@nghshearthg t@sehef¢rghtsimetﬂﬁ?géﬁchors
created by the @cgft&clﬁ%orﬂwgaﬁ&aﬂﬂeo@ [ shown dot i qunRRn? to 9,

is S

the 5 anchor o nade using two identical flat arts deflnlcr an. end

case 17 havififd Squdra t?@%v‘éﬁ sEL s sL s i bR, P& 1 % ades
3la, 31b, buiot h@el ovesindpaees oc32acoBd2ietd BALLEOM/BIGEL taovm:dlzemfralot her .

They are. o il coniiary, naell elolo saeh aifier, Ihexad0 Lhepgfaig do not

define a su pofFesur ace e conctete par erpose

di ver gent blzmesle®ta, d3u¢nsiot of nplhy anlant et n%d ltbﬁgltth}dikﬂﬁlssvo St?r?e

| eadi ng 1o tdesquane internal volune of the end case 17. 15 Figures 4 to 6
illustrate anot her enbodlnent of an anchor formed fromtwo identical
nmetallic flat parts. The particularity of this enbodi nent resides in
particul ar iMocheefractfarhat steihhe acthieadriergéangbhanshekl 18&: tUBW-hdefine a

tilt angle %fhoazpcp@a%mkgg@{l@rﬁ%e%%fnvethteo P20 heri zentale phanecgdich

devel ops an priori ression cone than that of  the dlver%Fnt
branches at mnches géfas 118k 3enthd fraw fpe horizontality of

15 maintenance branches 14a, 14b, the divergent branches 13a,
13b at a tilt of 20° may be arranged closer to the lower
end of the anchor than in the case of figure 7, the
divergent branches of which are at a tilt of 45° and the
maintenance branches are not horizontal but converge along

20 two intersecting planes towards the Jlower edge of the
anchor. The 20°-tilted branches of the anchor of figure 4
are therefore able to be arranged more deeply in a slab or
a panel, than the divergent branches 13a, 13b of the
anchor from figure 7. These 20°~tilted branches 13a, 13b

25 being more deeply anchored in the concrete, may develcp a
comparable or even greater anchoring capacity than that of
the 45°-tilted branches from figure 7, although the latter

develop a more significant anchoring cone.

30 Each wvariation of embodiment will now be described in

further detail.

According to the exemplary embodiment shown in figure 1,

the anchor is formed by c¢onnecting two identical flat



In this case, each divergent branch 13a, 13b is extended 25 by a
substantially vertical flat portion 36a, 36b, itself extended by the

af orenenti oned strengthening branch 14a, 14b which al so extends al ong a
hori zontal plane. 17 Table 1 Dinensiongzof the illustrated anchors Letter
mar ki ng the rel evant dinmensio n Anchor Fig.2 Anchor Fig.4 Anchor Fig.7
Anchor

parts 12a, 12b, coming from a metallic strip which is
smooth, as shown, or ribbed accerding tco a non-illustrated

embodiment.

5 Each flat part 12a, 12b is bent along two bending lines,
to provide the flat part 12a, 12b with a principal part
extending along a principal plane P, an active branch 13a,
13b extending outside the principal plane and a
maintenance branch 14a, 14b extending the active branch

10 and returning toward the principal plane.

As the different parts of the right flat part 12b in
figure 2 are more visible than thecse of the left flat part
12a, it is the right flat part 12b which will be described
15 ©below, this description of course being valid for the left

flat part 12a as well.

The first bending line 22b defines, for the flat part 12b,
the principal part 21b, extending along the principal
20 plane P and designed to be stuck against the corresponding
part 2ia of the second flat part 12a. This principal part
21b bears, at its upper end, an orifice 23b into which a

handling hook is designed to be engaged.

25 The active branch 13b extending from the bending line 22b
outside the principal plane P defines, with the principal
part 21b of the flat part 12b, an angle of approximately
135°.

30 Thus, in relation te & horizontal plane, the active
surface of the divergent branch 15b is tilted by 45°.

As mentioned above, the divergent branches 1ba, 15k

generate, in the concrete, during lifting, a compression
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cone of significant amplitude, due +to the 45° tilt
relative to the horizontal ©plane of the divergent

branches.

And the deformation-resistant case 17 formed by the active
divergent branches and the convergent reinforcing
branches, makes it possible to keep the tilt of the

divergent branches fixed in relation to a horizontal

plane.

In the embodiment illustrated in figures 10 to 12, the
anchor still comprises a deformation-resistant end case 17
positiconed at the foot of the anchor but it is made from a
gingle flat part 12 bent on itself. This single flat part
is bent along the bending lines 22b and 23b to define the
rectilinear part 21b, the aforementioned active branch 13b
and the convergent branch 14b, then bent at 90° along the
bend 25 of figure 10 tc define the lower right corner of
the deformation-resistant case 17. The flat part 12 is
then bent along the lines 23a and 22a to define the
convergent 1lda, divergent 13a branches and the opposite

rectilinear part Zla.

Moreover, according to this embodiment, the rectilinear
parts 2la, 21lb of the flat sectiocn are separated from each
other and define a space for receiving a gripping head 30,
for example cylindrical, either with a screw or not, or of
any other shape adaptable to any gripping means. This
separation further causes a greater volume of the foot of

the anchor and of the concrete.

According to the exemplary embodiment illustrated in
figures 2 and 3, the anchor 11 is still made by connecting

two identical flat sections, but these define an
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additional case with regard to the embodiment of figure 2,
interposed between the body 16 of the anchor 11 and the

first case 17.

More specificallj, each flat section 12a, 12b comprises
four bending lines, separating them in a-rectilinear part
21b, an upper blade 31b extending outside the principal
plane defined by the rectilinear part, a lower blade 32b
returning the flat section toward the principal plane, the
aforementioned active branch 13 and the aforementioned

strengthening branch 14b.

The upper blades 31a, 31b of the two flat parts diverge in
relaticn to each other in the directicn of the focot of the
anchor 11 and define an angular opening of approximately
15°. The lower blades 32a, 32b converde toward each other
to be practically in contact with each other. They define
support surfaces for the concrete part interposed between

the divergent blades 3la, 31b upon lifting.

The upper blades 3la, 31lb define intermediate active
adhesion portions between the anchor and the concrete,
which develop a very weak compression cone, given the tilt
of approximately 80° of these blades in relation to a

horizontal plane.

The anchor comprises, in addition to the corifice 23 for
the passage of the handling hook, a passage siit 34 for a

metalliic reinforcement.

The blades 31la, 31 and the divergent 13a, 13b and
convergent 14a, 14b branches combined with the developed
surface of the flat part make it possible to bias the
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concrete both toward adhesion and shearing to the right of

the anchors created by the facets.

According to the embodiment shown in figures 7 to 9, the
anchor is also made using two 1identical flat parts
defining an end case 17 having a square transverse Cross-
section, and upper active blades 3la, 31lb, but the lower
blades 32a, 32b do not converge toward each other. They
are, on the contrary, parallel to each other. They
therefore do not define a support surface for the concrete
part interposed between the divergent blades 3la, 31b, but
simply an internal longitudinal wvolume leading to the

square internal wvolume of the end case 17.

Figures 4 to 6 illustrate another embodiment of an anchor
formed from two identical metallic flat parts. The
particularity of this embodiment resides in particular in
the fact that: - the active divergent branches 13a, 13b
define a tilt angle of approximately 20° relative to a
horizontal plane which develops an a priori weaker
compression cone than that o©of the divergent branches at

45° in figures 1 to 3 and 7 to 12.

In this case, each divergent branch 13a, 13b is extended
by a substantially vertical flat portion 36a, 36b, itself
extended by the aforementioned strengthening bkranch 14a,

14b which also extends along a horizontal plane.
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Table 1
Dimensions of the illustrated anchors
Letter Anchor Anchor Anchor Anchor
marking Fig. 2 Fig. 4 Fig. 7 Fig. 10
the
relevant
dimensio
n
a 200 185 160 160
b 155 8 160 9 118 49 121 -
5 0 .
BESERERREIEEE;
5 5 }7 ]
d 3 |3 8 -
5 5
e 20 9 42 -
£ 20 16 -
g 4 3 3 -
h 20 20 20 20
i 14 14 14 14
J - - 18 _
k - - 25 25
1 - - 30 30
m - - - 121
Moreover, according to the wvariation of embodiment

illustrated in figure 13 or 14,
anchor as described for figure 1 is provided with raising |

fins 41la,

These fins 41a,

41b.

41b are formed by a flat part

a square stiffening case

extending

laterally beyond the longitudinal edge 43a of the body 2la |

of the anchor,

which is bent along a line 43a coinciding



30 121 5 Mreover, according to the variation of enbodi nent
illustrated in figure 13 or 14, a square stiffening case anchor as
described for figure 1 is provided with raising fins 4l1a, 41b. 10 These
fins 4la, 41b are forned by a flat part extending l|laterally beyond the

| ongi tudi nal edge 43a of the body 2la ofjgt he anchor, which is bent along a
line 43a coinciding 18 with the |ongitudinal edge 43a of the body 2la in
order to forman angl e of about 20 . The two fins 4l1la, 41b are
symmetrical in relation to the P 5 plane. These fins 4la, 41b define

concrete conpressj,on surf.aces dyri t raisij of .t const I

el ement in t %g%ié%%t%%ﬂgﬁaW4i§FﬁaF§gebgg?hgfn%$§6%0%¥P%%? $n£%%%%ﬁ3313
10or 14. Ri bsoB0,arscraet iofakbpuil EOStrated by sets of lines in figures 13
and 14, are punched in the folds of the fins

The two fins 4la, 41lb are symmetrical in relation to the P

5 plane.

These fins 4la, 41b define concrete compression surfaces
during the raising of the construction element in the
direction illustrated by the marked arrow R in figure 13

10 or 14.

Ribs 60, schematically illustrated by sets of lines in
figures 13 and 14, are. punched in the folds of the fins
4la, 41b and have the purpose of increasing resistance to

15 unfolding, they are located in the angle of the fins.

The example of figure 13 is also an anchor provided with a
stiffening case and raising fins 4la and 41b but the lines
jointing the latter to the kody 2la, 21b of the anchor
20 pass through the middle axis M of the anchor and
transverse slots (only one of which is visible in figure
15) are made in the body of the anchor from the

longitudinal edge 43a up to the middle axis M.

25 By making the fins 41a, 4ib in the actual body of the flat
part it is possible to save material relatively to the
fins of the anchor of figure 14 which require additional
material. But the making of the latter is simpler since it
does not require forming slots within the body of the flat

30 part.

The fins 4la and 4lb act in minority in adhesion under

axial tension and in majority by developing a compression :



41a, 41b and have the purpose of increasing resistance to 15 unfol ding,
they are located in the angle of the fins. The exanple of figure 13 is also
an anchor provided with a stiffening case and raising fins 4la and 41b but
the lines jointing the latter to the body 21a, 21b of the anchor 20 pass
through the mddle axis Mof the anchor jgnd transverse slots (only one of
which is visible in figure 15) are nmade in the body of the anchor fromthe
| ongi tudi nal edge 43a up to the mddle axis M 25 By naking the fins 4la,
41b in the actual body of the flat part it is possible to save materi al
relatively to the fins of the anchar of .fiqure 14 which require, additional
mat eri al . BuFo?ﬁerﬁ%&ﬁqﬁ)?ﬁetﬁﬂ?qgﬁﬁﬂgrsFECgiﬁgﬁgraE?nE%lF? d%%szﬁgta%equire
form ng sl otwsankedhi in thigydredy 18f ahbbelfilat 30 part. The fins 4la and 41b act
in mnority in adhesion under( axial tension and in majority by devel opi ng
a conpression ; 19 cone_raising the anchoring since they are tilted at 200
as marked infRi §hiresxanrinditiustrated dxakpPBLEf| bt tat&d i P FTYIESES 15 to
20, a reredyid fsuf@upsl tige thepaiPri Ofina Blrahhp Bipldd usie tite t dnectasichar i ng

cone devel op by an anchar provided w.th 20-til.t di.ver gi pg- b s 13a,
13b, by ext ecﬁ%ileng Cfehvee P65 ancles t%n%rhorextperr?sﬁlg%%el T’é’%r?a%t g@ %%?g‘%guced

into the stidierigipaaseamthashel dmchdPbandyproviadedrgi tihasfo Peeeehad 52a,
S52b with the;saqe Lilt casctbheodi verghng:br anches nt3aqutdh, iirfto titded by

20 in relation,% the horizontal. The tilted faces,e%f, 52b deve%o on
ei ther side 9ft NG 1998% R e, 2 Hord Y %‘?lve]sé e sHffe ?T%?si t ude
as 10 52a, 52b with the same tilt as the diverging branches 13a,

13b, i.e. tilted by 20° in relation to the horizontal.

The tilted faces 52a, 52b develop on either side of the
stiffening case, anchoring cones of the same amplitude as
15 the cone Ci,+ developed by the stiffening case which

increases the anchoring capacity of the anchorxr.

The extender 51 of figure 18 comprises two ribs 70
increasing its stiffness.
20

One or more frames 71 may be provided additionally.

This extender 51 may for example have a length L of 120 mm

5 and jut ocut by 45 mm {n) on either side of the stiffening
25 c¢ase. The latter may have a width of 30 mm (o), just like

the width p of the body of the fiat part 2la of the

anchor.

Comparative studies conducted by numerical simulation have
30 shown that adding the extension element 51 it was possible
to increase the performance of the anchor in terms of 33%
tensile strength for tensile tests, as 1lliustrated in

Table 2 below:



15 the cone Chlf devel oped by the stiffening case which increases the
anchoring capacity of the anchor. The extender 51 of figure 18 conprises
two ribs 70 increasing its stiffness. 20 One or nore franmes 71 nay be
provi ded additionally. This extender 51 may for exanple have a length L of
120 mm and jut out by 45 mm (n) on eithey side of the stiffening 25 case.
The latter nay have a wwdth of 30 mm (0), just like the width p of the body
of the flat part 2la of the anchor. Conparative studi es conducted by
nunerical sinulation have 30 shown that addi ng the extension elenent 51 it
was possible to increase the performance of _the anchor in terns of 33%
tensile strength for tensile tests, as2 trated in Table 2 below. 20
Tabl e 2 Comgampsensoh bhetiperjarimneesesf odnehchsrai whtiamhadvuiidututany

ext ender Anchor w t hout any exteg%?‘ggﬂgHBQIG

Anchor without any Anchor with

extender extender

figure 6 figure 19
Type of concrete 15 MPa 25 MPa 15 MPa 25 MPa
Tensile strength |62 kN 62 kN 83 kN 83 kN
Type of failure steel steel steel steel

An extender of this type may be used as a replacement for
the intermediate tilted facets 31a, 31b illustrated in
figure 4 which operate with adhesion. Or else, it may be
used as an addition to the anchors of figures 1 to 12,
10 mainly for thin slabs and with tilt angles from 20 to 45°

by increasing the compression cone and the adhesion.

As 1illustrated in figures 18 to 20, in this case, the
anchor with 20°-tilted diverging branches 13a, 13b is
15 without any active facets, with the bodies 21a, 21k of the
flat part only extending along a main plane P, and
comprises an extension element 51 of the same type as the

one described for figure 19.

20 In the illustrated example, the extender extends on either

side of the anchor over a length cof 120 mm.

The anchor and the extender 51 are maintained in
predetermined positions during the casting of the

25 construction element.



Anchor wth extender figure 19 Type of concrete 15 MPa 25 MPa 15 MPa 25 MPa
Tensile strength 62 RN 62 RN 83 kN 83 kN Type of failure steel steel steel

st eel

21

The extension element 51 increases the compression cone
and more performing and shorter anchoring may thereby be
achieved and it may therefore be used in very thin slabs.

5 It is possible to make by bending of a metal sheet a ome-
piece anchor defining the head, the body, the stiffening
case and the extender element, providing more economical
making than when the anchor and the extender are as
separate parts.

10
The particularities of the embodiments of the anchor

described above, such as the square sectional shape of the
case, the horizontal extension of the converging branches,
the 10, 20, .. 45° tilt of the diverging branches, the
15 presence or the absence of intermediate facets 31, their
number, may be combined with each other in order to define
optimum anchoring depending on the construction element to

be lifted.

20 Depending on the needs, the anchors according to the
invention may include alone or as a combination, either

one of the above particularities, i.e.:

- intermediate facets 3la, 31b with wvariable length
25 and tilts
- a stiffeningrcase, the diverging branches of which
13a, 13b  are tilted at 45° and develop a
significant anchoring cone
- a case with 20°-tilted diverging branches 13a, 13b
30 {other figures)
- an anchor, the flat part (l14a, 14b) of which
ensuring the function of maintaining the tilt angle
of the diverging branches 13a, 13b includes a
horizontal portion, this flat part 14a, 14b may



5 An extender of this type may be used as a replacenent for the
internediate tilted facets 31la, 31b illustrated in figure 4 which operate
wi th adhesion. O else, it may be used as an addition to the anchors of
figures 1 to 12, 10 mainly for thin slabs and with tilt angles from20 to
45 by increasing the conpression cone angh the adhesion. As illustrated in
figures 18 to 20, in this case, the anchor with 20-tilted diverging
branches 13a, 13b is 15 without any active facets, with the bodies 2la, 21b
of the flat part only extending along a main plane P, and conprises an

extension el ement 51 of .the zgne L%p as_the %Ee g scribﬁd fog %igﬂg 19.
20 In the illustratefEXAIE, & W ehG&r SXEBNEE oA 6P het SsiGEM BT t he
anchor over a |engtlthwfal2inghe flathepamthoromndyt Hercexdesiderctblfage

mai ntained in predetgrypned, posiplLong G ngs tbe £agt g Ofo t BenBIned
construction elenment. 21 The extension el enent 51 increases the
conpr essi on cone andi#dr &3FéSf or ni ng and shorter anchoring may thereby be

achi eved and it- may d:hersef orsdp@rusediich vemnylubles skabsa Smeknks possible

to make by bending of .a.netal sheet, a, one:-pj.ece ncgﬁr def i_ni t head,
Qgetﬁ 19 2 PLES %ﬁ<§r ng lafl-Hd 5 Q§a,e

f
t he body, the stiffgﬁﬁﬁgaégéggan & ext ender .. providi ng nofr

econoni cal maki ng t Hak dhearthen anttorvanduhd iditteshdacesar wasb¥epu? at e

parts. 10 The partigulaidnres ot ihbe erhadianerksakibhecanpbet deseni bed
above, such as the square sectional shape of the case, the horizontal

extension of the co gi-Rg branches, the 10, 20, ... 45 tilt of the
di ver gi nt0 br anches, arh@éutbhpresengengrfifme abseniosstofatedt énmédigatre flacet s
31, their nunber, ”%%tggl onbi ned with each other in order to define
opti mum anchoring depending on the construction elenment to be lifted. 20
Dependi ng on the needs, the anchors according to the invention may include
al one or as AsCenbimaby Ofhe eiidfier i ierofiddie mhoamvelcpanhbchar Ftigases) . e. .
internediatetﬁgcq£§:31a, %%%%%frlv riagég"”@%{k§§9nd1?2%%% a ﬁghggening
case, the di V&Fgi g BrandieL 6 \hi &R 138° 130 At {1 t€d°at' 45 ahd devel op
a si gni fltamdamchore hg cotd vea toagéenianichp@st pEt e dpve?wyiaif br anches 13a,
13b 30(other figures)

It prevents the divergent active branches from bending

under the weight of the concrete upon 1lifting, thanks to

the means for maintaining the tilt of these branches,

20 formed by the convergent strengthening branches.

It is particularly adapted to the lifting of thin panels

Oor nets.

25 Indeed, upon lifting of the concrete panel, the anchoring
capacity developed by the branches tilted between 10° and
45° relative to a horizontal plane is more significant
than that developed by horizental branches, i.e.
perpendicular to the body of the anchor and having 0° tilt

30 in relation to & horizontal plane. The anchor can
therefore have a smaller length than that of anchors of
the known type whereof the feet develop a less significant
anchoring capacity, and can therefore be located in the

directicon of the width of a thin panel, or a sheet.



an anchor, the flat part (14a, 14b) of which ensuring the function of

mai ntaining the tilt angle of the diverging branches 13a, 13b includes a
hori zontal portion, this flat part 14a, 14b nmay 22 consist of a single
part when the anchor is forned by a single flat part, or by two distinct
flat parts when the anchor is forned by2 wo conbined flat parts 5-or an
anchor which includes as a neans for maintaining the tilt of the diverging
branches 13a, 13b a portion with various tilted faces two by two an anchor
provided with an extension elenent as an addition 10-or further raising
fins as illustrated in figure 13 notably. As shown by the description just
provi ded and the figures, the anchor according to the invention presents
maj or 15 advmut@@m5rxetaéiwempﬁeﬁh£o@neb@cs afe fiihedpidyortias tdivérgemmvent s

t he diverge es f n e e concrete
upon : :/f t ?ngl’IJ ;%E&ﬁ%& j?g acgﬁh%csrrcéaao{\%@ 05 %Lt:ﬂ%trg‘?% rg?%e ag@} €?&ijhese J
branches, 20th®raedl by quﬁfHGGn@ér@eﬁﬁa§?heﬁgtﬁbﬁWﬁgbbréh%h@%rOWtFlsﬂn

particul & | yragiapt er, tnd hes liddctgf 1hBbRiBaRets OheNBldne D of the
cencrete slab or panel 12. Thus, contyxary to anchors

whereof the foot is disc-shaped and deploys, because of

its circular shape, forces on all the 360° of the disc,

the anchor according to the invention develops compression

10 forces in the direction of the slab having the largest

size and therefore never along the direction of smaller

size, avoiding breaking in this direction.

Moreover, an anchor of this type is made by a simple and
15 inexpensive manufacturing method, based on the bending of

only one or two flat sections.

Moreover, in all of the embodiments, none of the angles
between two consecutive facets of the flat section define
20 an acute angle, which aveids any material weakening which

would be due to bending and avoids bending rework.

Moreover, in the i1llustrated embodiments, the angles
between diverging Dbranches 13a, 13b and converging

25 branches l4a, 14b are equal to or greater than 90°

Indeed, +the thickness of the flat part used, which is
selected to be of the order of one millimeter and of at
least 3 mm in the illustrated exemplary anchors (see Table
30 1, line « ¢ »), xhen the anchor used is selected to have a
loading capacity of 20 to 50 tons, makes it difficult or
even impossible to define an acute angle between a

diverging branch 13a, 13b and the following horizontal or



25 Indeed, upon lifting of the concrete panel, the anchoring capacity

devel oped by the branches tilted between 100 and 45 relative to a

hori zontal plane is nore significant than that devel oped by horizontal
branches, i.e. perpendicular to the body of the anchor and having O tilt 30
inrelation to a horizontal plane. The apchor can therefore have a smaller

| ength than that of anchors of the known type whereof the feet develop a

| ess significant anchoring capacity, and can therefore be located in the
direction of the width of a thin panel, or a sheet. 23 Mreover, the
conpression force defined by the divergent branches is directed along a

nor mal prefeFPEHeﬂg?%%t?Bﬁng% %ﬁ%’éﬁ&PV§V$@rW§§' 8Pn£%8F5H£hn%s°§h§v% by

t he arrow Fl ahnhb&zfwitn eto agwknkd ehéietoperiascri bed in the plane D of
the concrete slab or panel 19. Thus, contrary to anchors whereof the foot

i s di sc-shaped and depl oys, because of its circular shape, forces on al

the 360 of tReedFaeckrpas apEnhbhe afbdk dPdgt t 65t her i Aveht PBNCH DT Dhst™
cogprﬁssif;)n tQctf oreas e’ thepdichagt £OD @ftfrfe}fh@ti&: abr hayi rgy t be daarsgest i! ze
and therefore never.along.the directlion of s er, slze,. avol ding. aki ng
inthis dire%??%h.Wl%kag69ng SnagﬁbRSrngﬁrt ?sr?%%%afémﬁa égbvgﬁgé?nple
and 15 i nexpefsilve memitfactturimglesehtd, tbabedhandiee- bendi ng of only one
or two flat sections. Mdreover, in all of the enbodi nents, none of the
angl es between two consecutive facets of the flat section define 20 an
acute angle, which avoids any material weakeni ng which would be due to
bendi ng and avoi ds bendi ng rework. Moreover, in the illustrated

enbodi ments, the angl es between divergi ng branches 13a, 13b and convergi ng
25 branches 14a, 14b are equal to or greater than 90. |Indeed, the thickness
of the flat part used, which is selected to be of the order of one
mllimeter and of at least 3 Mmmin the illustrated exenplary anchors (see
Table 30 1, line " ¢ "), xhen the anchor used is selected to have a | oadi ng
capacity of 20 to 50 tons, nmkes it difficult or



even inpossible to define an acute angle between a diverging branch 13a,
13b and the follow ng horizontal or 24 converging branch 14a, 14b, even

wi th manufacturing of the anchor with two assenbled flat parts. The

t hi ckness of the flat part (3, 4, 5 8 nmor nore) in 5 fact defines a
mechani cal strength if 1, 3, 5 tons or me, wth which the anchor may be
related to the weight of the construction elenents to be handled. 25

CLAI M5 1. An anchor for lifting and raising construction el enments, such as
concrete panels, forned fromat |east one 5 flat section, conprising an
upper part (1) for hanging on a handling;engine extending along a principal
pl ane (P), a part form ng the body of the anchor, and a part (17) formng
the foot of the anchor and designed to ensure anchoring (11) in the
construction efement,ad hissdeet €47) TOMIiS nehd Weallihpanehes: flds onl3b)
diverging in_the direction_of the I%mer end (17) of t@@ aanpr (llt_),C

ext endi ng oGtETTRCT heSPriEn@Pp&P SEERE PRY'SARd FOrfthRg, T8t Wieer Tivam %
predet erm nétaangket{y), thepeidingrgnngpbeanches déf)i diorg hangdmgr @gisidon
cone upon |{fti t j I t : o a ar 14a,
14Db) connec?%%%??ﬁ%h%a%ﬂgfé%gﬁﬁgﬂ?fggsgﬁgb? ?gléggﬁgétﬁg?ﬂ%otig?ﬁ%g%ﬁd{he
pr edet er mi nEELRHYY et§) PBEYWeéEN thSt R16hothegedrraRaids (1Ba, o %rid' S o
f?r mhvvi th Lb@oﬂi Mer%gihag abﬂb@@@h(%&d aie%ﬁigjhfeenitﬁsg «raserd loaa»aﬂicz:eh dl(_:ﬁt(lﬂhle froot

of the anc t wo at parts (1l4a, 14 each. i nt egr. Wi . r
end of a di§é$gi?ﬁf %Eﬁﬁ:l£513§}6T§Bf{ t%%%% f&%ﬂélgﬁﬁaarfém %2%@%@iﬂ§M§
toward Hachbovamehres n(ihe, dilpket domeofinteinowdye ehidqckipnofoft Héreankdsr (11)

and being ighgoniact oW theeanbnother1pl ovgrbheifiy! oues: @doese (d8ancikid) and
defi ni ng convgﬁglqg)branches for nalntalnln%hthe pr edet erm ne ngle]%§(y).

26 pl and forming, between em, a predetermined “ang
(y), these diverging branches defining a compression cone
upon lifting the construction element, at least one flat part

i5 (l4a, 14k) connecting the two branches (13a, 13b) to each
other to maintain the predetermined angle (y) between both of
these branches (13a, 13b) and to form with the diverging
branches, a stiffening case localized at the foot of the
anchor, two flat parts (14a, 14b) each integral with the
20 lower end of a diverging branch (13a, 13b), these two flat
parts converging toward each other in the direction of the
lower end (17) of the anchor (11) and being in contact with
each other along their lower edges (18a, 18b) and defining
converging branches for maintaining the predetermined angle

25 (y).



2. The anchor according to claim1, characterized in that the two convergi ng
branches (14a, 14b) are integral with each other by their | ower edges (18a,
18b). 5 3. The anchor according to claiml or 2, characterized in that
it is formed fromtwo flat parts, each conprising consecutive parts
separated two by two by bending lines (2%, 23a) and defining a head part
(1), a divergent branch (13a) 10 and a nai ntenance branch (14a), the first
and the second flat part (12a, 12b) being arranged back to back. 4. The
anchor according to claim1 or 2, characterized in that it is forned froma
single flat part (12) conprising 15 consecutive parts separated two by two
by bending lines (22a, 23a, 25, 23b, 22b) and defining a first head part
(21a), a first2drvergenhobr anchrdita) toaclieint lnnidceraies iBednéh (L14d) ,

second mai ntgpance by l(rﬂgfl@ran%h%%cqrﬂqadl yenrgente branchr{ 13p)crand o
second head gart (21Db) 5. The anc or gccordlng to any of the

precedi ng cPal#E, D Hatict erdvfed SH9Ehat opr & Rprises, interposed between
t he heads (1) and the divergent branches (13a, 13b), two opposite flat parts

(31a (30) O verglno, b 0e) aLonato, eancaLigt 1 1:25 { e filaniion ol d he

end (17) of the anchor m ng” acti ve Tacets whi'ch en the anchor is
firmy fixethtb tife déonsfeumed orf irenéne, Ehalur @ axdifesi BACHheP@BIE 5o he

constructi opoABd &Lt Ble sTm%p%&Cam@a 2Ge0b¢i Bgot ByChahd By ;cmfsacaz@ra zed
inthat it égﬂgrlsg nter ose% é be me n the active Hg ets 1@lb %lb)
and the di vergent® rgﬁéﬁ}éénglga epgpparitn;! r)r’reﬁ ate s )2
conver gllhg todes dueacterctrier humertdhe (dideect icba éﬁrsheaeddtma7ée@ﬂndtﬁia&nchor
or parallel?ggt &ﬁﬂ oﬁﬁg[ 5%1n a§ra ggdaﬁgggrtgcggéglng to any of the

precedi ng cl al ns, aracterlze in't e divergent branches (13a, 13b)
are tilted in relatlon to the principal plane (P) by an angle (y/2) between
45 and 80. 10 4.Thd.adfiEoanebesrace®r dbnglhomchaign 72, cliedpodiesdized izrnthat

bl'ane (P) o5an Snglié stborahi rarTy oatttdfo a5t hE tne Wer it i B Ches
(13a, 1Bh) emwsedel itwgo PEE traigsreraree Bwanbhieswe1Ry, beadindet inehgl&ar
rectangul arpgont odr, cpkef enahl Vo SUdE€ining a first head part (2la), a
first divergent branch (13a), a first maintenance branch
(l4a), a second maintenance branch (14b), a second divergent
branch (13b) and a second head part (21b).
20
5.The anchor according to any of the preceding claims,
characterized in that it comprises, interposed between the
head (1) and the divergent branches (13a, 13b), two opposite
flat parts (3la, 31b) diverging in relation tc each other in
25 the direction of the end (17) of the anchor (11) forming
active facets which, when the anchor is firmly fixed to the
construction element, ensure adhesion thereof to the

construction material.

30 6.The anchor according to claim 5, characterized in that

it comprises, interposed



9. The anchor according to claim7, characterized in that the divergent
branches (13a, 13b) each conprise atilted 20 portion in relation to the
princi pal plane (P) by an angle substantially equal to 700, and a verti cal
position (36a, 36b) parallel to the principal plane (P), consecutive to the
tilted portion (13a, 13b), the numintenange branches (14a, 14b) each
extending froma vertical portion (36a, 36b). 25 10. The anchor
according to any of clains 3 to 9, characterized in that the two flat parts
(21a, 21b) forming the head (1) are stuck against each other and conprise

orifices (23) for t he passage of a_liftin |ng of _an addi ti onal
frame. 28 ﬁweq%egﬁﬁcﬁﬁﬁhﬂﬁxﬁ%ﬁ?ﬁftg i 1%Ia?%% %g vergent
characteri zed bratdiats t hel3ayw f13Hs) ,parimtqmeajlaz_bb) fagrervisng (tfﬁ’@ headb(1)

are separated fgam %%&ﬁrdtﬁc@% ér 180 é'%th@gcélbﬁa@lf(%% end

i nterposed betmeen t arts . The anchor
according to ah¥7kﬁ0ﬁtﬁ?%oﬁ@&@mrn@rcpéﬁﬁéleéhE?a%%%ﬂ|%Rﬂfﬁ n that t Wo
successisve flat parts (13a 14a, 10 14b, 13b) of the stiffening case define
two by two an .angle ua greater than 900 13. Th r
according to c alntlg% ch§P§ OérlfgﬁorﬁlPﬁat Ehe?t at “bar t°§ |s égﬁhg
steel . 15 clailMs, Theaaacheriaedonidi Mjato simy dﬂV€héepte@é@mﬁ@eélaih%h

charact eri zggh ) natétatlite&omrfépa%tfcyw E@'@lé‘%ﬁir{&p(a‘!tl 1 D) (/xtugndinng
al ong a | ongi tudi nal edge of %‘§% the flat part (21a, 21b) each fin

(41la, 41b) deFiwi fig2a PPFWEQB éﬁgl%n the body of the flat part (21a,
21b). 10 15. A device for lifting and/or raising construction elenents,

o onJern Ene oL EeLA. | & Al |06 BREEATHN0 S IR A1 R0 1

extension el ement (5 haV|n ape of a g ovi ded
with at |ea§matv@%pbo§mgeertta@er§n(c@@a (32B) WPh argaﬁtl ftimsteipEion

f" ver gi ng. Et@”@t@spx(lérﬁ%pah?:t%a%zeh P/claar angnd g@n%@aﬂeﬂagp{]a@qa@l txtep abl e
O Cross avity dertl ne e S g e o0 e ancgno n 0
fafar haacor s rUer wiicnesd PR3, Ol AREOnENLMd

extend on erther
15 maintenance branches (lda, 14b) defining a rectangular

contour, preferably square.

9. The anchor accerding to claim 7, characterized in
that the divergent branches (13a, 13b) each comprise a tilted
20 portion in relation to the principal plane (P) by an angle
substantially equal to 70°, and a vertical position (36a,
36b) parallel to the principal plane (P), consecutive to the
tilted portion (13a, 13b), the maintenance branches (lda,
14b} each extending from a wvertical portion (36a, 3&b).
25
10. The anchor according to any of claims 3 toc 9,
characterized in that the two flat parts (2la, 21b) forming
the head (1) are stuck against each other and comprise
orifices (23) for the passage of a 1lifting ring or of an

30 additional frame.



30 each of

its two tilted faces extending the correspondi ng diverging

branch (13a, 13b) along the sane tilt.
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11. The anchor according to any of claims 3 to 9,
characterized in that the two flat parts (2la, 21b} forming
the head (1) are separated from each other, the anchor
comprising a head (30) interposed between the two flat parts
(21la, Z1b).

12. The anchor according to any of the preceding claims,
characterized in that two successive flat parts (13a, 1l4a,
14b, 13b) of the stiffening case define two by two an angle

equal to or greater than 90°.

13. The anchor according to c¢laim 12, characterized 1in

that the flat part is made in steeli.

14. The anchor according to any of the preceding claims,
characterized in that it comprises two raising fins (4la,
41b) extending along a longitudinal edge of the body of the
flat part (2la, 21p), each fin (41a, 41lb) defining a tilt
angle with the body of the flat part (2la, 21b).

15. A device for 1lifting and/or raising construction
elements, comprising an anchor according to any of the
preceding claims and an extension element (51) having the
general shape of a profile, provided with at least two
opposite faces (52a, 52b) with a same tilt as the diverging
branches (13a, 13b) of the anchor, and conformed s¢ as to be
able to cross the cavity defined by the stiffening case of
the anchor and to extend on either side of this case with
each of its two tilted faces extending the corresponding

diverging branch (13a, 13b) along the same tilt.



