| "Handl i nganchorforconstructionel enent shavi ng nmai ntai ned di vergi ng
branches"” The invention 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 purposé 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

i nk between the 15 construction el enment and a handling engi ne designed to
move it, theqgent niad p@rricmﬁfinemandcb@@lyr@@ﬂlme lcoweterpar t, havfiagt. The
body and the_ fopo S are eshgged o subnerged within 20 the materi al

maki ng up t %l%%ns Fucti on “parte ran Fg adhere to this panel so that the

anchor and the construction elenent forma transportable single assenbly.

The dovet aityshapeehsi def LogdePys t henhaat 1 0f hh@h@nc%& %%n\éf@lr%tggﬂpr' ses
two branches dlvergent inrelation to each other along the direction

opposi t € t hat BT f (45 ﬂﬁlcﬁrﬁéPPﬁécﬁﬁﬁdsd%b%ﬁﬁssd?ic@@n@&Ffthénparts
of the paneﬁat@bakﬁﬁ:abmveohhes@ebmanchescommdbmﬁumaaeﬁealalﬂesa@ﬁharlng

capacity. 30, Dyri ”ﬁgn{] dft c%%%%r% %”SFE%J%%%%%QL{%“ké(cfi‘ﬂr)é’ré L he

maj ority of The wei f'th ane |nterposed
bet ween the%%n%¥ﬁﬁbhé§ﬂi§fﬁh@u§@@ﬁeopfsﬁgﬁlWPE@m@nbonpreSS|ve forces. 2
Under these conditions, it is possible for the angle of these branches in

rel ati to.the nci.pal plgne of the f sectjon to decrease, which
resuI;s %héﬁDl Igihgg 8an%%%¢?ng égpéélﬁy h%@%ldﬁ%daby H5§§1£

branches. 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 foobt are designed Lo 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 lifting, these branches consequently support the
majority of the weight of the pansl and the part of the
panel interposed belween these branches 1is the seat of

significant compressive forces.



The invention ainms to resolve this drawback, economically while ensuring
hi gh performances and safety | evel, w thout adding any conpl enentary frane
under axial tension. 10 To this end, the invention concerns a handling
anchor for construction elenents, such as concrete panels, formed from at

| east one flat section, conprising an ugper part for hanging on a handling
engi ne, extending along a 15 principal plane (P) and a part formng the
body of the anchor and a part formng the foot of the anchor and desi gned
to ensure anchoring in the construction elenent, this foot conprising two
branches diverging in the direction of the lower end of the anchor and
extendi ng 2 outS| e the nC|paI pl ane (P) an bet ween them a
predet er m ned §ﬁgltg‘ Hﬂ?e%r "gi g BFaﬁ(?ﬁé%g&@fl g“beorrf)?(éjs%l 8h cone
during the kmEEengm@mchhe o@nsﬁquaﬂuamnteienemtprﬂﬁcﬁmabrﬂlm@etofthee
o 0N o TISLANERALoFONDY hsgee Al | SRSl pN Jals A L CRARRE! 1RO e two
branches to each other to ensure nai ntenance the term ned angle (y)
bet ween fhes&h@E I BEaneRRel LAk ¥ FRscmbyi ﬁﬁeﬁﬁebéevéhgﬁng branches, a
stiffening case |localized at t he f oot of the 30 anchor. According to

another characteristic, it rises flat p r ch integral %ﬁth t he
| ower end OF Gné 5F9§?8Pnﬁlﬁﬁa iCh,~ W §8 to 5 ﬁ% ¢ SEEFGIcAd Wowar d
one anotherwh3lenenherdngehtgbnpcwatmaHQWEnaHﬂuﬁaﬁeUtheawdhowiahdubeing in

contact wi thygagh Qtp%o@%pagertttw A Quer u%eg?saat!gtdeétatag conver gi ng

branchei for maintalinin he predeterm ned angle (y). 5 Advantageously, the
two con Qrgent branches are integral with each other by their |ower edges.
Pr ef er abl y, Tbhehaschor, i&hbommﬁdnkﬁan1EWﬁcbkae seckinansngl@neach gompri sing

consecutive L rate by t by bendi n ines_and deflnln a head
part, a dlvégge%§ gggﬁch @ Qa ﬁaln?gﬁ%nce ngHE%ekfhé“%|p% grse ond

flat sectloﬁeome@ﬁg1aﬁﬁangeufm%ﬁGtﬁﬁ¢kmmﬁ 150m@co$Qthamouan@rheﬁrt

characteri st:bg hheganghar, i s f%tteq! B@omaaqahagl & {4 BlaisRCt QR ngOMRr i Si ng
consecu Bgarts separated t wo | i nes efLn

d nd d
first h FECIRAE | PSENGi VT 'ge db@aﬁ%%ﬁ'gn?%g Tgnﬁpﬁtgﬁﬁhb %raﬁgh, a

second nalnaenanceehﬂhneh;xaﬁsecommadgveﬂgentoaﬁ briantcheanthdsecand head
part . Accorgtnggtpdaeet@9@u?gggﬂtﬂattn  CRPR Ic86%c 1 REGEROR9Y gt yeen the

head and the di vergi ng branc two o _
this féot  comprising Lwo 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 bhranches 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 twoe branches to each other to
ensure maintenance of the predetermined angle (y} between
these Two branches, and To form with the diverging
branches, a stiffening case localized alt the foot of the

30 anchor.

According to ancother characteristic, it comprises two flat
parts each integral with the lower end of one diverging

branch, these two flat parts converging toward one anocother



flat parts diverging in relation to each other in the 25 direction of the
end of the anchor form ng active facets which, when the anchor is fixed to
t he construction el enent, ensure adhesion of said anchor to the
construction material, 30 Moreover, it may conprise, interposed between the
active facets and the diverging branches, internedi ate facets converging
towards each other in the direction of the anchor or parallel to each
other. 4 Preferably, the diverging branches are at an angle in relation to
the principal plane (P) by an angle between 45 and 80. 5 When the diverging

branches areirﬁrlglee%jjrréczfglo%t 19N &0 Lhe Rrinel Ra! t@ﬂea%gxc@ﬁé)r by, 27,309/ €
substantially equal to 45, the two active_branches and the two mai ntenance
branches canTdef?he2@ r HEAnG Ay EMOUR L OPE ef dedtl vl &tiar 89949 PAdanot her

case, the acldni@ibganchesveaghngonprisecidePorti®n atmaarhianglgg n relation
to the princk%%ltplane_éPg bY an angle substantially equal to 70, and a
verti cal poF{ioﬁ SgpéPF | 219 ?hgvbrincipal pl ane (P), consecutive 15 to the

angl ed pértion, the maintenance branches each extending froma verti cal

portion. ek dhRg. 9 anether. .charact erd st cprbhentwoflkat; parts f orm ng

t he head are stuck agai nSt each other and conprise 20 orifices for the
passage of &Y €PRY PERGT BV fEReEntIq en K€9Wo flat parts form ng the head
are separated from each other, the anchor conprising, for exanple, a

oyl indrical Jhead Lt 6t posed between, e Ly, 25ELat (Rar LS. According to
anot her characteristir€, Two successive Tt parts of 't he Stitteni nn'case
defi np o sy cows cap ranghe equakcrbive prehtercrhante0. 180 Agcérdi by to
still anotheenehagacteekshhg, akhenfhata padq gonsi sts ofvstRflt br8nch
Preferably,th% anchor  conprises .two ralsygg fi.ns o
an a maintenance branch, € first and second flat

sections being arranged back-to-back.

15  Accerding to another characteristic, the anchor is formed
from a single flat section comprising consecutive parts
separated two by two by bending lines and deflining a first
head part, a first divergent branch, a first maintenance
pbranch, & 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 branches, two 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 is 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 bkranches, intermediate facets
converging towards each other in the direction of the

anchor or parallel to each other.



extending al ong a | ongitudinal edge of the body of the flat 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 el enents,
conprising an anchor as defined above and an extension el enent having the
general shape of a profile, provided wth at |east two opposite 10 faces
wth a sane tilt as the diverging branches of the anchor, and conforned 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 face [ t cQr [ i i branch. 1 orgding to
F.8XLeN0) DO L, cileppond! 79 ALKELT! 1g, Dancd, 13, f00r ghno

the sane ti vention W etter understoo T ai ns,

detai | s and T&d¢#ahPagés tHer epfinginalappbdite ndFe &lveat!t yaupbh PEAURAY t he
foll ow ng desecriptii ®9my . done in reference 20 to the appended draw ngs,
provi ded solely as an exanple, in which: figure 1 illustrates a
perspective view of an anchor according to a first enbodi nent of the

i nventi oh, Whe25tpesitivemginmyhbnaackenstérecenohepanel rébatite pur pose of

its liftingp ifbguie Lshows @P)ffB?_t M ewn9f e an, ARehor: ;a669r dang, t 0.3 second
enbodi ment of the invention; 30 igure 3'1s a perspectivé view of the
anchor from*Pigure®; tWe frEuYe £SHEAS S frent tVf et dR18HERBRCE
accordi ng tbranthésd enbodiarente: ok t hectmventaon;corftiqitr,e brie§eaaside view
of the anchg u%£8n1figure 4, 5 figure 6 corresponds to a perspective view
of the ancho romfigure 4; figures 7, 8 and 9 are front, side and

per spect?ve views, respectively, of a third possible variation of

enbodi nent of, the,@nchorzaecor ghdg 4 ithe LRUARLESN cach fdai@$e10, 11 and
12 are front Elde and perspective views, Q?Sgﬁft'vely“ of a fourth
possi bl e vaPPatidn df i Thent® Gt 1 He Tandhi§r PACESH8PNgPLEE fFhures 13
and 14 repregentn anotler spbssabteavhayi atibeh ofo erbddi rent of veheitcaventi on.
portion parallel to the principal plane (P), consecutive
15 to the angled portion, the maintenance branches each

extending from a vertical portion.

According Lo 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 fFflat parts forming the head are

separated from each other, &Lhe anchor comprising, for

example, & cylindrical head interposed between the two
25 flat parts.

According to another characteristic, two successive flat
parts of the stiffening case defline two by twoe an angle
equal to or greater than 20°.

30
According to still another characteristic, the [flat part

consgists of steel.



20figures 15 to 20 illustrate another possible variation of enbodi nent of
the invention. The anchor devices according to the invention were designed
to enable handling, in particular lifting, of 25 construction el enents such
as prefabricated concrete bl ocks or panels. Fighyb I shown a first..

enbodi mrent of an anchor according to the invbntion generally designated by
the reference 11. 30 It conprises a head part 1, a part 16 form ng the body
of the anchor and a part 17 formng the foot. 7 The anchor 11, with the
exception of the head 1 which renains outside the material of the

construction, el Rt and ada t to be hung_on hand| | ngi
desi gned toq%éﬂgﬁ%béaéd |Lh%he ﬁa eri al“ 1 6rm i %S tﬁ%q cgns T U tlgg%elenent

wher eof thefﬁﬁ@h@hﬂﬂadﬁhﬂﬁhtes}hawdﬁwﬁgnaﬁnégéﬁEr@I thki abhsef uétieon

el enent can e @ GERCr ekenskal gerpap Jg 4% and 4:he hepd nl 19fe theyasghor is
10 acce55|bl fron1a free Section 21 of the panel 19 within which a recess

22 or "reser ifdAt R4&‘been formed allowing the head 1 to go past the
anchor, ﬁhile the body 16 and the foot 17 of the anchor are enbedded in the

concrete. iahe éﬁ?ﬁllon gggotlbgg %Q £ é%e% i§OFEQefEEQH1t@§H|Qentlcal

flat parts 1 WO~ S rips or exanp in netal ereof the
t hi ckness i s*asfaing |%Om%¢@w¢%ﬁ9%()Qiﬁ@eﬂﬁéth CHMITHE e 8BChR BRI t 5def i ne

an 20 acti veidsiareh a%&feméln@g a‘?ﬂte%!@lstﬂ&% Ierlleﬂ@;ln@alhaﬁzllal@e 0fe td?eelefrlaat part.

Each fl at i
d??ectlgn g?}¥ﬁﬁ t rggzg fh? th@ ﬁgﬁgﬁdsuct?he%ﬂ é%?ﬁ?n Wﬁrgﬁ%ﬁe§&8eflne

active d0rf deess154d,th15b whinehtidonbkisnethad ¢hveheldevekapedesupfadcéeaof the
flat part, %‘&%olrt, Q%SFBEEOPBeW% Lhe.goncrat g bat 1o adhgsion and

shearing to the ri e anchors created
doflned by the stiffening case of the anchor and to extend
on either side of this case with each of 1ts 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 solely as an example,

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:

----- fTigure 7 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



30 by 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 8 anchor, these branches 13a,
13b define, upon lifting, a conpression cone centered on the principal

pl ane of the anchor, whereof the top is¢g ocated toward the foot of the
anchor and whereof 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 of one branch 13a, 13b is close to 45, and weaker when this tilt is
close to a horjizontal, plane, i.e. Q tilt. 10 _According.t inyention, in
order to keep ﬁ%?%%l% %ﬁoﬁﬁu§ F%%ﬁgfﬁ&waégcrééiC%fgg%dﬁoﬁgﬁggiéﬁ %o t he

| ongi t udi naltiplrghempodfinehe fFathesettiantiggen |ifting of the panel, the
anchor 11 conprises two branches convergi ng towards each ot her 14a, 14b,
horizontally or, along two 15 intersecting planes and each extending in the
ext ensi on oF“éh@P€@rgiﬁ§ Br anth 138 ﬁ%dgﬁhapﬁ O&i?é@?ighgﬁfetﬂe f oot of

t he anchdér. The two convergent branches 14a, 14b define, for the 20

di vergent br_an 13a, ] ' t he . f.or_ 4mgint ai_ni t he
tilt of thesqugﬁnggnfoéggﬁéﬁégg F%d%e§%£t %?%%ﬁ%gfﬁ%ﬁfﬁgﬁgﬁéﬁgg%?%
contact 14a,frpgp fagrrendthe di vergent branches 13a, 13b like stiffening
menbers to 25 avoid bendi ng of these branches 13a, 13b under the effect of
t he wei ght Qxe%ted b% t he concr tﬁ overh?ngigg thﬁge brgnches 13%P 13b
during liftingtof the doncfet® parel® Morebhar, THE t A6 convergent Ybr anches
14a, 14@0ar eriiews30 cespactiwtlh eadh et heridy tposisibédgesadBalid8bodpposite
the divergent; pLanches  #3ane 130,40 defdNBngMlh thResg dhyvergent branches
13a, 13b, a deformation-resistant case, for "'exanple having a square
transverse cross-section. 9 The contact edges 18a, 18b of the convergent
portions 1l4a, dd4hifs the, anchendare agvantageouskydki xed toemeachatvher .
s T1XIng s, done, J0f. EXpm) & By Wellng,Vid &g oL py. bendifg when
t he anchor i's nade up}% a S|ﬁble &t 5 par¥. us, contrary to thé case
of the dfor ementliivaet dévebai #nchor according to.

- figures 13 and 14 represent another possible variation

of embodiment of the invenltion.

200 - figures 15 to 20 illustrate ancother possible wvariation

of embodiment of the invention.

The anchor devices according to the invention were
designed to enable handling, in particular 1ifting, of
25 construction elements such as prefabricated concrete

bleocks or panels.

Figure 1 shows a [irst 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 ancher and a part 17 forming the foot.



anchor, the tilt of the divergent branches 13a, 13b does not tend to change
inrelation to the principal plane P of 10 the flat part and the concrete

i nt erposed between the two opposite branches 13a, 13b is not

over conpr essed. Moreover, the internal surfaces 17a, 17b of the
convergent 15 branches 14a, 14b participate in the adhesi on between the
concrete and this anchor. By the presence of the branches 14a, 14b which
ensure mai ntenance of the tilt of the diverging branches 13a, 20 13h, the
anchoring cone defined by these diverging branches 13a, 13b may be

mai nt ai ned gnst ant For ,exa with th epgnc nches .14a, 14b,
it is possib e t o el ht Aith tngjhne %rﬁﬁcegggg coﬁitgﬁt ﬁ%tcg g S|gn|f|cant
anpl i t ude Cram§MMmapdnﬁMW9ttﬂqematﬁem%he@f whicrdns tgelvéfrani cdldmpnt
|IIustrateddﬂafhgurgdgptéychie eenenghg aqpilgudeagalgeglm%gfhélg@bflcant
anchoring or lifting capaC|ty since |t develops a nggfeiff concrg%e as

great as pos¥isHi98efvoltmePdef FHARFIRF t HE coRE C'§te SHEY e
particul &rl ycadapteditn tha dridhtt ngeviodreet y bieavy selctment staofiltihetesder of
5 to 10 tons, for Sxanple 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

iI'Tustrated 1ih dd.gure 6. uTbe @aﬁee&h@gzégceme@lbhy ofart hs gon@rcs-chewner
than that of .the cone of i gnchq& flgurg 1.since the VO
|I} i e

concrete deveiidpedTbyP2pe d Ht s& tRan éﬂgﬁe]bpéﬁ by
45-tiltéd branelesbiaO fBotn ian hotch saseEsn the aﬁpLhEu@@n@ﬁ tli¥e voidme nr emai ns

constant becausg of !Bhe-pcesepse of thﬁ o« DEANCHESH 148, 2 L 4Dy BT NicAlRINg the
tilt of the |verg|n%Hbranches so that the anchor lifting force
[

renmai ns constlaftvigdr Fhg twed ilf tLlon@OofPatSPfe G S o el émde avdFor 15

subsequent | y & oas@ce@ssi Mentd | fivi ngs. tThe siddfdenhpg casesddeegardl ess of its
shape, defines thggfoot of the anchor which is the active elenent in the

oncretesthPncég rating conpression areas upon the 20lifting.

The anchor 11 according to figure 1 is made from two
identical flat parts 12a, 12b, it.e. two stiff strips for
example in metal whereof the thickness 1is 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.

Fach 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 1t possible to urge the concrete both to
adhesion and shearing to the vight of the anchors created

30 by the facels.

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 positicned at the foot of the



The anchoring depth, i.e. the depth at which the case is found relative to
t he upper part of the concrete construction el enent determ nes the

resi stance val ue of 25 the anchoring in the concrete. There is in fact a
correlation between the nmechanical strength. value and the anchoring depth,
30 Bel ow, we describe different enbodi né€nts of anchors according to the
invention. 11 anchor i.e. for exanple at at least 120 nmfrom the head of
t he anchor (see Table 1 below) and are intended to extend to at |east a
depth of 130 mMmmin the construction elenent. 5 These branches 13a, 13b are

tilted at a#AzmRngl advd ehaiion.d oithe hapi zitale, difesti ensand, t he
convergent branches 14a, 14b define a right angle with the divergent

h
branches 13&°3555100THPEE (TR EHSES f OF meb oy HAE ‘@Pderifehite 135, t08b and
conver gent kahol4bwbhrancheshhasoa dguareashapedwardsshsecbbanci the

relatively rt si.des Ls.squar Se. . ' constyuct i
el enment to %@%P%thgngng%ég g§3d§%%%ﬁg E%gggﬂﬁgﬁﬂ¥%q$ﬁ%?%%€e§%igﬁgof
lifting. SDuéncdorhi §heqaaie indss ofethicoRasehefcade iapnparysdopf £oaad
practically idseh@ﬁr_@afsligﬁiE%fééﬁ-t:?@lti%%ﬁgrﬂﬁe dtl.iﬁlﬂhcbc tdye cﬁﬁa Qﬂ-l&'n%i} tl@%éd@;?s@ ?Eed
conpression .cone is significan e anchor_in fjgures 0 6, on e
ot her hand, '€o |S§e§°tvé)5 di \ﬁé}%e"ﬁﬁ‘?a]ﬁ?%n@% %'ﬁﬁay%lg?réﬁggaoﬁ? ffief oot of
t he anchor hgtridehiail nglame angle. & ‘ofti2q.. Thi s anchor conpri ses
internedi ate facets 31a, 311), 32a, 25 32b which increase the adhesion
surface _of the anchor. Furthernore,in this enbodi ment,the branches for
mai nt ai AY ngACRETELNEL tandhe oMvand igveridi My dsrankheseamatna4biékt @Ad al ong
a horizont alchpl angiwndyinet apphangeti | treded0 atn 45 ras atthbs i std hecgase for
the branCheﬁo%ggtuéﬁganpgéggrﬁs5%té%é;§H§£7ségt%%§ upon lifting of

the panel, the anchor 11 comprises itwo branches converging

towards each other 14a, 14b, horizontally or aleng 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 14da, 14b define, for the
20 divergent branches 13z, 13b which they extend, means for

maintaining the tilt of these divergent branches,.

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

branches 13a, 13b during lifting of the concrete panel.

Moreover, tThe Utwo 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 deformation-resistant case,

for example having a square transverse cross-secltion.



12 the converging branches 14a, 14b of the 45-tilted branches of figure 1,
and thus define a case having a snmall height but which is stil

def ormati on-resi stant. Thanks to this small height of the case, for a sane
| ength 5 of body anchor, the anchor of figure 4 has a total length smaller
than that of figure 7 and is particularly adapted to the transport of
concrete slabs along a horizontal plane since in this case, the anchor
extends al ong the smallest dinmension of the slab, i.e. the thickness (see
10figure 6). Moreover, for a sanme total anchor length, still due to the

short case rfﬁ@ﬂédﬂﬂiCEr@@@%Belgg thbh 9F the dhyesgat: anches 13a, 13b
and fromth mai nt enance branches 14a, 14b,

ﬂgrl qggllt of the 1
di ver gent bratthds 1 Pt 111 e ey Géxﬁprgﬁbé@qélé§€@rto the
| ower end ofThike fandhgr ithdenen the easepdd, fiigure dAnd hae diavangentr

branches of i ghhars, alndy tLbL oficAR.and, the et enange hragehss qr e not

horlzontg but converge alon two iI'nt'ersecting planes s ‘tfie | over
edge of the Riffchor. The 20- tllted 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 br, hes,  13a, 13b of .the ancho f.rom ure ese 20-tilted
br anches 13§qﬁ%;b(§? b&I N qﬁbﬁiehé@ﬁ (ﬁﬂﬁ QEQ¢% 16@ﬁgréFge Lrdy
devel op a céWﬁ@P&bléh@ruﬁkﬁ1@ﬁeam@rdaneh@¢mmgbcaQQM@$ylﬁhanlﬁhawoaé t he
45-tilted brr@mcm%adf &e%ﬁhggéelz,r@iébp&g% h@hé %It %{ch%% Q2 WOLe

signifi ring cone. 30 Each variation of mnll now be
describ |& Rér Paétaignd e ﬁéFF§ef?aﬁﬂf?6P058ﬁlﬁ@tﬂﬁéﬁléhﬁeﬁapllc

strip which OIp@osnmet braashsehowny, ar3y iibbedtraceerdbngrtesadnon-illustrated
enbodi ment. 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

princi pal pharecaad, aura@l ﬂﬁ@@ﬁ@&ﬁ élﬁ@ﬂ%bsl‘haﬁa 141brbe>stfer@1en9;otn%r@%we
branch 10 a g re%urnlng Emgr t he grlnC| Ia ne, he different parts
of the right flatparfT12 PRFGUFEP2tar & b @ﬁQFﬁFQHtﬁﬁhwﬁﬁBSéhﬁf t he
left flat papUCEQae audishitherraight. flat part 12b which will be descri bed

| S 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 pi¥t Bfh, PEXE#ME ng fal by thenshicrci it 14b which ensure

maintenance of the tilt of the diverging branches 13a,
20 13h, 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 Cuax defined by 45°-tilted branches,
which is schematically illustrated in figure 1. Such a
cone of amplitude Cpy defines a significant anchoring or
lifting capacity since it develops a volume of concrete as
great as possible {(volume defined by the cone Tl .
30
It is therefore particularly adapted to the lifting of
very heavy elements of the order of 5 to 10 tons, for

example.



20 plane P and designed to be stuck against the corresponding part 2la 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 fromthe bending |ine 22b outside the principal
pl ane P defines, with the principal partg2lb of the flat part 12b, an angle
of approximately 135. 30 Thus, in relation to a horizontal plane, the
active surface of the divergent branch 15b is tilted by 45. As nentioned
above, the divergent branches 15a, 15b generate, in the concrete, during
lifting, a c essi one_of . signi.fi.cant j it ~saue to 45
tilt reIatiJgﬂ?% tEgggor$§%ﬁtéﬁeplgﬁééﬁﬁl%ﬁi d?ggﬁggﬁ#gﬁfﬁﬁ heé.c%gﬁkd t he
def or mat i on-F¥si SNt WéhBe A7 FOr meAPHYy AR a¥tiaidcd vElfentd Braitdhes and

the conver gentan@idy orxd,ng: 5 anchesea mekesniy Possiibl eciatkeap tohaHd It of
t he diverge t:pranqhzs %Lxgd.in.rﬁlagiog éo.a orizonéalelane. 10 _In the
enbodi ment i 17U Fated P dir d4 11658542, 1Y het Ehchot - st 19O "Ses a

def or mat ion-¢aEwicsittantoenthtasecld pesilvivenmedhatn tteatf oof ohet kenancifor but

it is made finom anshpgl e.fl at; pard 12 bente onyd self, Ihi sesingl e filat part
[T nes 22b and 23b to define the rectilinear

15 is bent along the bending J1n )

part 21b, tHE“ﬁgé$@ﬁenﬁﬂbnég)aﬁﬁﬁﬁédbréﬁéﬁcﬁ§6 and t HESEonvédrgenttrtanch
14b, then behivealop@d akong°thelbendo2mafed.igure 10 to define the | ower
right corner of the deformation-resistant case 17. The flat part 12 is 20
then bent along the Iines 23a and 22a to define the convergent 14a,

di ver gedf 13&tbr AncHesthangashe, opposi perdéttidki nefr tpart cola. Nsrdover

acc?_rdi ng t%dn@t%n?”%@ghﬁﬁat ofL Bﬁte[]ﬁ%géﬁ&gaﬁéf 2@@%5%&4@9{ 24 afsf he flat
section are separate rom each ot her and define a space for receiving a
gri ppi ng hedd ,alfjéPge%g‘r‘?plie”d}I?%dW@ag, VErPhBY WERCAScreW ortWet, or
of any ot herscshdpe: adapt abtectolafyigyi fpirng nmeansnsThicgissepar atiramdf urt her
causes a greater vqluge of e fopt of st he.anchor and of. th rete.
According to the exe rlTFgry %Ebod?ﬁ%nt F?ﬁﬁéf@%%e in ??%ﬁ%@s ZQE%QQ%} t he
anchor 11 i SUFicRPeRhdE by toppeetifry tWd iirdéntical flat sections, but these
define an 15

The stiffening case, regardless of its shape, defines the

foot of the anchor which 1s the active element in the

concrete while generating compression areas upon Lhe
200 1ifting.

The anchoring depth, i.e. the depth at which the case 1s
found relative to the upper part of the concrete
construction element determines the resistance value of

25 the anchoring in the concrete.

There 1is 1in 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 te 3 and 7 to 12 comprise two

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



additional case with regard to the enbodi nent of figure 2, interposed

bet ween the body 16 of the anchor 11 and the first case 17. 5 Mire
specifically, each flat section 12a, 12b conprises four bending |ines,
separating themin a.rectilinear part 21b, an upper blade 31b extendi ng
outside the principal plane defined by the rectilinear part, a |ower blade
32b returning the flat section toward the principal plane, the 10

af orenenti oned active branch 13 and t he aforenentioned strengtheni ng branch
14b. The upper bl ades 31a, 31b of the two flat parts diverge in relation to
each other in the djrection of the foot of the 1 nchor. 11 and define an
angul ar operfiHy Bt hﬁ%To&?ﬁa?é?@pﬁ%.a%hﬁtl&ﬁé?Lbﬁ§§e§m3§5?m3fﬁecgﬁV§¥ge
toward each @f hehet earuencpr actecallbiplen Icohthoty) Wathl emoh dthhendedhey defi ne

support surf t ete §, it erposed -between. t he. divergent
bl ades 31a,€%§%§ﬁ£gﬁbl??t?%g$£2% ?Egihpﬁgr%ﬁﬁgzggjgﬁa, 3?%r§§#ﬁ%e"
i nt er medi at &¥t9%e adhesi on portions between the anchor and the concrete,

whi ch dewel op a very weak conpression cone, given the tilt of approximtely

80 of these blades in relation to 25 horjzontal plane.,.the_anchor,
conpri ses, | Eﬁﬁﬂi??@ﬂc?%stﬂ'aOri}gﬁedff f%??pﬁg fassage “of ?ﬂ%f%aﬁﬂﬁing
hook, a passagetsildnt 84 fiboe aharetzainltiad raindoriceneatd 30eTheoibleadesit31a,

31b and the divergent; [A3a,1 A3band convergant. dfa 1dh branches. conhi ned
wi th the devel oped surface of the flat part nmake it possible to bias the

| 6 concr et e Hoteswdrd  adRBsi on and shearing to the right of the anchors
created 1oy the facets. According to the enbodi nent shown in figures 7 to 9,

the 5 anchor,is, al sp magde. using o Ldent)cal,flal, artsdefining an, end
case 17 having 4 squdre"tfansverse cross-section, -and uppef active bl ades
3la, 31b, buenveedeowerl4d adedb 32aan82Esdorart acorierge ShewGrd WHEE ot her .

ghfy are, Oﬂxkﬁﬁxﬁpngﬁ@ﬁy%réﬁﬁﬁ?déa& t@h?@Eh Q%ﬁﬁii they 19%@?§éeﬁﬁ%% do not
efine a support surface for e concre art interposed be n the

di ver gent blZdéL81d " N8 ‘Bﬁ}s%”ﬁﬁ'ljfﬁnaﬁ%ieﬁ?@rtné'lo ?Dc?ngli-‘t Gonal: Wbl it

| eadi ng ito thegsquar @airnfiéehalkovohaengioécthen entl tabeirdy. b Rguress 4 to 6
illustrate her di nent. .of, an hor..farmed from{woi.denticaly

metal lic flgﬁﬁ%gﬁis.£%§ﬁ¥ parfﬁéﬁ;'ar“ﬁ%?ofCF%?sngﬁ%od?né%t Feé?desg?%
particul ar PHaChd cRract t Aaf orhet Bt B Idi gt gen? i aABRest23a5 a3 Hef i ne a

tilt angle ehgappreximatebyoRBi cehdtd€i 410 @ne is significant.

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

anchor but defining an angle o of 20°.

This anchor comprises intermediate facets 3la, 3ib, 3Za,

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

Furthermore, in this embodiment, the branches for
maintaining the tiilt angle of Lhe diverging branches 14a,
14b extend alceng a horizontal plane and not a plane tilted
30 at 45° as this is the case for the branches l4a, 14b of

figures 1 to 3 and 7 fto 12.

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

the divergent branches tilted at 20° in figure 4 than are



20 horizontal plane which develops an a priori we conpression cone than
that of the divergent branches at 45 in figures 1 to 3 and 1 to 12. In
this case, each divergent branch 13a, 13b is extended 25 by a substantially
vertical flat portion 36a, 36b, itself extended by the aforenentioned
strengt heni ng branch 14a, 14b which al sdZextends al ong a horizontal plane.
17 Table 1 Dinensions of the illustrated anchors Letter marking the

rel evant dinensio Anchor Fig.2 Anchor Fig.4 Anchor Fig.7

the converging branches 14a, 14b of the 45°-tilted
branches of figure 1, and thus define a case having a
small height but which 1s still deformation-resistant.
Thanks to this small height of the case, for a same length
5 of body anchor, the anchor of figure 4 has a total length
smaller than that of figure 7 and is particularly adapted
te the transport of concrete slabs along a horizontal
plane since in this case, the anchor extends along the
smallest dimension of the slab, 1.e. the thickness (see

10 figure 6).

Moreover, for a same total anchor length, still due to the
short case resulting from the 20° tilt of the divergent
branches 13a, 13b and from the horizontality of the
15 maintenance branches 1l4a, 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, Lhe
divergent branches of which are at a tilt of 45° and the
maintenance branches are nol horizontal but converge along
20 two intersecling planes towards the lower edge of the
anchor. The 20°-tilted branches of the anchor of figure 4
are therefore able to be arranged more deeply in a siab 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 develop 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 Fach wvariation of embodiment will now be described in

further detail.

According to the exemplary embodiment shown in figure 1,

the anchor 1is formed by connecting two identical flat
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parts 1Za, 12b, coming from a metallic strip which is
smooth, as shown, or ribbed according to a non-illustrated

embodiment.

Each flat part 12a, 12b is bent along two kending lines,
to provide the flat part 12a, 12Zb with a principal part
extending along a principal plane P, an active branch 13a,
13b  extending outside the 9principal ©plane and a
maintenance branch 14a, 14b extending the active branch

and returning toward the principal plane.

As the different parts of the right flat part 12b in
figure 2 are more visible than those of the left flat part
12a, it is the right flat part 12b which will be described
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
plane P and designed to be stuck against the corresponding
part 2la 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.

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°.

Thus, in relation to a horizontal plane, the active

surface of the divergent branch 15b is tilted by 45°.

As menticnad above, the divergent branches 15a, 15b

generate, in the concrete, during lifting, a compression
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14

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 1t possible to keep the tilt of the
divergent branches fixed in relation to a horizontal

plans,

In the embodiment illustrated in figures 10 to 12, the
anchor still comprises a deformation-resistant end case 17
positioned at the foot of the anchor but it is made from a
single 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 convergenit branch 14b, then bent at 9p° along the
bend 25 of figure 10 to define the lower right corner of
the deformation-resistant case 17. The flat part 12 1is
then bent along the lines 23a and 22a to define the

convergent 14da, divergent 13a branches and the opposite

Moreover, according to this embodiment, the rectilinear
parts Zla, 2ib of the flat section 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 specifically, each flat section 12a, 12b comprises
four bending lines, separating them in a rectilinear part
2lb, 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 Pranch 13 and the aforementioned

strengthening branch 14b.

Thne upper bkblades 3la, 31b of the two flat parts diverge in
relation to each other in the directicn of the foot of the
anchor 11 and define an angular opening of approximately
15°. The lower blades 32a, 32b converge toward each other
te be practically in contact with each other. They define
support surfaces for the concrete part interposed beltween

the divergent blades 3la, 31b upon lifting.

The upper blades 3la, 31k define intermediate active
adhesion portions beltween 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

herizontal plane.

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

metallic reinforcement.

The blades 31la, 31ib and the divergent 13a, 13b and
convergent 14a, 14b branches combined with the developed

surface of the flat pazrt 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 facels.

According to the embodiment shown in figures 7 to 9, the
anchor is also made using two identical flat parts
defining an end case 17 having a sguare iLransverse Cross-
section, and upper active blades 3la, 31k, 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 voiume of the end case 17,

Figures 4 te 6 illustrate another embodiment of an anchor
formed from two ildentical 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
compressicon cone than that of the divergent branches at

45° in figures 1 tc 3 and 7 to 12.

In this case, each divergent branch 13a, 13b is extended
by a substantially wvertical flat portion 36a, 36b, itself
extended by the aforementioned strengthening branch l4a,

14b which alsc 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 155 160 118 40 121 -

0
lomtan
w o o
P —
wlo o
——
——
-
—F—,
u

5 5
d 3 3 3 -
5 5
20 5 42 -
20 16 -
g 4 3 3 -
h 20 20 20 20
i 14 14 14 14
i - - 18 -
k ~ 25 25
1 - - 30 30
m - - - 121

5 Moreover, according to the wvariation of embodiment
illustrated in figure 13 or 14, a sguare stiffening case
anchor as described for figure 1 is provided with raising

fins 4la, 41b.

10 These fins 4la, 41b are formed by a flat part extending
laterally beyond the longitudinal edge 43a of the body 2la

of the anchor, which is bent along a line 43a coinciding

T e ol 2 o
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with the longitudinal edge 43a of the body 2la in order to

form an angle of about 20°.

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

plane.

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

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

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 41la and 41b but the lines
jointing the latter to the bhody 2la, 21b of the anchor
pass through the middle axis M of the anchor and
transverse slots (only one of which is visibkble in figure
15) are made in the Dbody of the anchor from the

longitudinal edge 43a up to the middle axis M.

By making the fins 4la, 41b in the actual body of the flat
part il is possible to save material rvelatively to the
fins of the ancheor 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

part.

The fins 4la and 41b act in minority in adhesion under !

axial tension and in majority by developing a compression .



5 Moreover, accordingtothevariation ofenbodinent :1lnstrated

I nfigurel3or 14, asquarestiffeni ngcase anchor as describedforfigurelis

provi ded withraising finsd4la, 41b. 10Thesefi ns

41a, 41bar ef or medbyaf | at partextending | aterally beyond the | ongitudinal edge
43a of the body 21a 18 with the |ongituydi nal edge 43a of the body 2la in
order to form an angle of about 20. The two fins 4la, 41b are
symmetrical in relation to the P 5plane. These fins 4l1la, 41b define
concrete conpression surfaces during the raising of the construction

el ement in tg@he raising the anchoring since they are tilted at 20° as

marked in figures 13 and 14.

In the example illustrated in figures 15 te 20, a remedy

5 is found to the a priori small amplitude of the anchoring
cone developed by an anchor provided with 20°-tilted
diverging branches 13a, 13b, by extending these branches
with an axtension element 51, introduced into the
stiffening case of the anchor and provided with two faces

10 52a, 52b with the same tilt as the diverging bkranches 13a,
13b, i.e. tilted by 20° in relation to the horizontal.

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

increases the anchoring capacity of the anchor.

The extender 51 of figure 18 comprises twoe ribs 70

increasing its stiffness.

20
One or more frames 71 may be provided additionally.
This extender 5] may for example have a length L of 120 mm
and jut out by 45 mm {(n} on either side of the stiffening
25 case. The latter may have a width of 30 mwm (o}, just like

the width p cof the body of the flat part 2la of t{he

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 1illustrated in

Table 2 below:



direction illustrated by the marked arrow Rin figure 13 10or 14. R bs 60,
schematically illustrated by sets of lines in figures 13 and 14, are
punched in the folds of the fins 4l1la, 41b and have the purpose of

i ncreasing resistance to 15 unfolding, they are located in the angle of the
fins. The exanple of figure 13 is also ap anchor provided with a stiffening
case and raising fins 4l1a and 41b but the lines jointing the latter to the
body 21a, 21b of the anchor 20 pass through the mddle axis M of the anchor
and transverse slots (only one of which is visible in figure 15) are nade
in the body of the anchor fromthe I%%g;tug%nal edge 43a up to the mddle
axis M 25 By naklng the fins 4la, 4%t e actual body of the flat part
it is possibfenpars: nfatterd alerdfe s can¢leCd 15 thf_anide WwARERBE of
figure 14 which reqU|re addltlonalaﬁpsek@gh@ér But the making. of the
latter is sinpler since it does not TequitTe fcrmng slots wthin the body
of the flat 30part. The fins 4la-and-41lb -act in-m-nority in-adhesi-on-under(
axial tension and in majority hﬁcdeyehopmﬁmﬁwanpnpresghﬁﬂunigﬁaﬁne raj sing
the anchoring since they areftilted_a % ? as marked '”e§%9H58? 13 and 14.
In the exanple illustrated in flgures 157t 0o 20, a ound tjo the
a priori small anplitude of the anché#ihg €one develooe‘%“bi%riL %nchor

provided\Mtﬁpég)gﬂL&@@rgtgergbn@pgrangﬁeQPQSa, 13ps ys ext endiipg t helse
branches wifth an extension elenent 51, introduced | nto the iffening case
Preklane |

of the anch&%ﬁ&\{@ﬂ@ﬁ Wil 19 N0 ades Xiig 52a, &%hm\}/\jth t ilt as
t he divergi|myder airclfag 1438, 13heeil. e. |tsitkked by 20sideY el al s@sello the
horizontgl. The tilted faces 52a, 52b develop on either side of the

An extender of this type may be used as a replacement for
the intermediate tilted facets 31a, 3ib illustrated in
figure 4 which ocoperate 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 illustrated in figures 18 to 20, in this c<ase, the
anchor with 20°-tilted diverging branches 13a, 13b is
15 without any active facets, with the boedles 21a, Z1lb 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, Uthe extender extends on either

side of the anchor over a length of 120 mm.

The anchor and the extender bl are maintained in
predetermined positions during the casting o©f  the

25 construction element.



stiffening case, anchoring cones of the sane anplitude as 15 the cone Cinf
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 franes 71 may be provided additionally. This
extender 51 may for exanple have a and Eut out by 45 mm (n) on either side
25 case. The latter may have a width of 30 the width p of the body of the
flat anchor. Length L of 120 mmof the stiffening mm (o), just like part
2la of the Conparative studies conducted by numerical sinulation have 30
shown that &tidi ngxthesext ersbnanel erenindledde NashPosshphest 0oh NGpase the

f e t n Ln ter o] %tensiJe strength for tensile
Pester oo i1 Tustrorod ta Abr R 08" 50 Ther e 3¢ CBRbar P8R Er en
per f or manceSGH e4i%6herd Wit Reandhswe ot teEnyisext éndeepry Bnthoslathd hout any

extender figure 6

5 Tt is possible to make by bending of a metal sheet a one-
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

I5 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 te  the
invention may include alone or as a combination, either

one of the above particularities, i.e.:

intermediate facets 3la, 31b with variable length
25 and tilts
- a stiffening case, 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 (l4a, 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



Anchor wth extender figure 19 Type of concrete 15 MPa 62 kN 25 MPa 15 MPa
25 MPa Tensile strength 62 kN 83 kN 83 kN Type of failure steel steel
steel steel 5 An extender of this type may be used as a replacenent for
the internmediate tilted facets 31a, 31b illustrated in figure 4 which
operate with adhesion. O else, it may be used as an addition to the
anchors of figures 1 to 12,

consist of a single part when the anchor is formed
by a single flat part, or by two distinct flat
parts when the anchor is formed by two combined
flat parts

5 - or an anchor which includes as a means for
maintaining the tilt of the diverging branches 13a,
13b a portion with wvarious tilted faces two by two

- an anchor provided with an extension element as an

addition

10 - or further raising fins as illustrated in figure 13

notably.

As shown by the description just provided and the figures,
the anchor according to Lthe invention presents wmajor

15  advantages relative to the anchers of the prior art.

It prevents the divergent active branches from bending
under the weight of the concrete upon lifting, thanks to
the means for maintaining the tilt of these branches,

20 formed by the convergent sltrengithening branches.

It is particularly adapted to the 1ifting of thin panels

or 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 1is more significant
than that developed by horizontal hranches, i.e.
perpendicular o the body of the anchor and having 0% tilt

30 in  relation to a  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

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



10 mainly for thin slabs and with tilt angles from20 to 45 by increasing
the conpression cone and the adhesion. As illustrated in figures 18 to 20,
in this case, the anchor with 20-tilted diverging branches 13a, 13b is 15
wi t hout any active facets, with the bodies 2l1a, 21b of the flat part only
extending along a main plane P, and conpfises an extension. element 51 of

the sanme type as the one described for figure 19. 20 In the illustrated
exanpl e, the extender extends on either side of the anchor over a | ength of
120 mm The anchor and the extender 51 are maintained in predeterm ned
positions during the casting of the 25 construction elenent. 21 The
extension elenme; clreases the co reSS| n.con nd nore, perform ng and
short er anchorl n ier 8By be achl reT€ g n%éy% h&P&r SHe g sed i n

very thin slgge S| tlsl slipessienl elo@grrakeoblyabemuef@rmd alimstcaliosheet a
one- pi ece aﬁﬁﬁ@&uﬂﬁ%@”%ﬂgfbag head, b%@ﬁc@09§,5ﬁ$Whfﬁ9f€H¥“é¥ld%a%% and the

ext ender _el e rOV|d|ng nore econom cal . maki ng t'han when the anchor and
the extende §P§e 's@psr & etﬁﬁFF§Ofﬁolﬁ?ﬁF1Eﬁq|%ﬁn%hﬁtﬂ%%QEO@ e the
enbodi nent s @hcrlkeécanchel descriabed ab@veﬂﬁsugh QSntb€r§qU@$65§ﬁﬁkk@na

shape of th%f%g%% q%gahggbgongaljeéye%%?%g oft hge Pg%ergbnga?%§n§g t he

10, 20, 45 t| di ver ranche nbe or sence
of inter medﬂ&tse Cfﬂd%fé’tlsa‘f?)lsmt%l rfﬁmﬁ)‘emn nﬁ}lbéif@oniﬁ%" dofv theeddlscet her in

order to derh@e a@l@hbmuahaaeagﬁg Ngo depens;iw@n@;[bﬁ hes-wonsty L&irdp%s%h%ent to
be I|ft %O Degendlng é} e needs, the ancg.rs accordlng ﬁ
|nvent|on may " n PBnéigFchd O] nbHhgt iS9A° it Y ohBeo aﬁﬁgsébove

particul ari Biigs, dnce. therefore never adbegnediateéifaceten 348, s3khwit h

variabl e | ength 233Rd4tfiLtis @ 8tidf «C he,di vergi ng branches of
which 13a, 13b are til teJJ af 1€Jn§p ege ?%%Ecglgﬁlflcant anchoring cone

a case with 20-tilted dlverglng branches 13a, 13b 30(other figures) an
anchor, theMbkabvpartaﬁlé&chb&bb£0ﬁjmhiQh%ﬁﬁsuiiﬂ@déhﬁyfan%ﬁhgmeohnd

mRi Nt ai ng ngl he di ver branches 1 3b .includes a
horlzon?gl 6%?%F%hg£¥§ g ﬁ?a? part 448; QT%% Ry~ 22° %oﬁg % 91895|2gle
part when tﬁéian@h%rOIsLW@rf&ﬁi 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 avoids any material weakening which

would be due to bending and avoids bending rework.

Moreover, in the illustrated embodiments, the angles
between diverging branches 13a, 13b  and cenverging

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

Indeed, the thickness of the flat part used, which is
selected ta be of the order of one millimeter and of at
ieast 3 mm in the illustrated exemplary ancheors (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 acule angle between a

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



by a single flat part, or by two distinct flat parts when the anchor is
formed by two 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

el ement as an addition 10-or further rai2ding fins as illustrated in figure
13 notably. As shown by the description just provided and the figures, the
anchor according to the invention presents major 15 advantages relative to
the anchors of the prior art. It prevents the divergent active branches
from bendi ngcunderqihe weight 10fs,t Rarconceat @luﬁoaahmw@mw%%ﬁ@ the

nmeans for nalntalnln the tilt o these branches, 20 forned by t

convergent stYenYt HEMithd "Wt dvcrESLeft f1at Ratitul arly adapted to the
lifting of thin panels or nets. 25 | ndeed, upon lifting of the concrete
panel . the anchori ng.ganacify, aoapepdarbcy y {die £ranches, g e, hatween 10
and 45 relative to a orlzonta p ane € si‘gni‘fican than tHat™"

devel oped by"#ef i #6ALAFSbraanepekznical, Eereeﬁﬁﬁcuﬁhrlto3bhéib@dySoﬁnIhe

anchor and hawvidyg @J.mlimﬁ@hl ﬂhéebabh@fl k@yaphorizantal Rl ang Jhepanchor
can therefore qive a e | ength than t of EﬁGOrs of the known type
wher eof the fee deveﬁ%%ug F88s© ?Bﬁ???cﬁﬁtééHEH5ﬁ1 capacity, and can
therefore be located in the direction of the wwdth of a thin panel, or a

sheet. 23 Myreover, the conpression force defined by the divergent
branches is directed along a normal preferred direction to



the active surface of a branch as shown by the arrow FIl in 5 figure 1, and
is therefore inscribed in the plane D of the concrete slab or panel 19.
Thus, contrary to anchors whereof the foot is disc-shaped and depl oys,
because of its circular shape, forces on all the 3600 of the disc, the
anchor according to the invention develdﬁ% conpression 10 forces in the
direction of the slab having the | argest size and therefore never along the
direction of smaller size, avoiding breaking in this direction.

Mor eover, an anchor of this type is made by a sinple and 15 i nexpensive
manuf acturi ng net hod, based on the bendihgl®$ only one or two fl at

sections. Moreover, in all of the enbodi nents, none of the angl es between
two consecutive facets of the flat section define 20 an acute angl e, which
avoi ds any material WeakeRFRGEwhieh Wolitd e ale t®2 behui ngurmd ravsiies
bendi ng rewardments,Mgeovess b@n&f@t@Ipyﬁélgieﬁoﬁﬁ@@d[ﬂemtaL thesanghes
between§ﬁ\%§§kn O(ptranches 1%%,%%? %pd conver |ng ﬁ ranc es 14a, 14b are
equal to or greater Than 9007 "1 rdked ‘the t theaFPé?gngt used,
which is se@%&ﬁk&ﬁq(ﬁﬂﬁam@femﬁ@ndnderaéﬁn@n@ MT1¢¢Iﬁﬂkﬂpkﬁﬂf off)at al gast: 3 nm

in the illusrat @H@”%%@WYO§n€@9r§n&ﬁ§§ Tabhe;3Q.1. line EOlehg xhen the
anchor used.is selected to have a | oad |n%dca pacity of 20 to 50 tons nakes

it difficult°Yr evenf nposkihbl 8" od8Ef Ph aﬁoaﬁ]ﬁérﬁnﬁpéh%%ﬁéerﬂlé
di vergi ng brianchrobdarut3bocandet &ieefio) | owiing m@bmzomlal<nbm§¥h$mnyem@bng

branch a, ve t h, granuf. o] h th.t a senbled
flat pa%fsim%h %3 ﬁ%%s oggj ‘ %}%jﬂ% %ﬁ gﬁ? 89% 9% $ﬁ Of %%O % 5
fact define¥d HEUhahﬁc%nesﬁﬁ@ﬁﬁﬁf11¥ ].e%ie@ﬁWhmsﬂﬁﬁﬂﬂﬁréhamﬁﬂiﬂmhp@ﬁ t he

anchor may el atpdata thaeigghthofuddie eanst rictiren-ekements Loghe
handl ed.
(v}, these diverging branches defining a compression cone
upon lifting the construction element, at least one flat part
15 (l4a, 14b) 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 foolt of the
anchor, two flat parts {lda, 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, 18k} and defining
converging branches for maintaining the predetermined angle
25 {y).



25 CLAIMS 1. An anchor for lifting and raising construction elenents, such
as concrete panels, forned fromat |east one 5 flat section, conprising an
upper part (1) for hanging on a handling engi ne extending al ong a princi pal
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 egsure anchoring (11) in the
construction elenent, this foot (17) conprising two 10 branches (13a, 13b)
diverging in the direction of the |ower end (17) of the anchor (11),
extendi ng outside the principal plane (P) and form ng, between them a
predeterm ned angle (y), these diverging branches defining a conpression
cone upon lifting the construction elenent, at |east one flat part 15 (14a,
14b) connect i rig Thive andbr anetresliEBato 18bY it ol eachavb ke L t edmiint &RALt he
predet er m neg, angl ek -Betweenahetbs of 1 fheseybr anches el3as 13kh andnto

formw th the diverging branches, a stiffenj case localized at the foot
of the ancﬁﬁﬁ?ﬁiiﬁ’fpggrp&PW§r(ﬁﬁ§?sth%aEa imtegral with the 20 | ower
end of & diverging branch (13a, 13b), these two flat parts converging

t q h ot . i ) f. th d-(1 f : h 11
vt Sach o st o e el epi 15 e sy,

and being in contact w each o ;1
def i ni ng cordr githg bf ancheed of YR nEEP ni'Ng it hBAprédet BT ne®&igPeng5(y) .
26 2. Therranch ﬁﬁriv@(:%(afi?@lsngebgrﬁtéﬁ”t&@ @ﬁ&f@f}twiu@mh Jﬁl@ tz.EaltesL h@2'&a}l\/0
convergi ng nches (14a, 14b) are integral wth each other [ ower
edges (18af9%gb)§m§ AEiléipfhéga?%%%rpaﬁgoig?hgdtglgFﬁﬁﬁPE %Fa F% T13a)

char actlér i zed! ian ntehatt cntanics ormed i éai t woh4 | Girpardrst téac ks ccomer ifdirhg

consecut i ve, parts sepanabed twg By, Ly d%.bending, Jdnes (22a, 23a) and
defi ni ng aq%ead %art (1)) aedﬁgerg£n¥8%ranch (13a) 10 and a nmi ntenance

branch (14a), the first and the second flat part (12a, 12b) being arranged
back to back. 4.Thed.aihe@anchefoaticer didgeloiw! ai brl2or darcharactedi 2ad in

that it is formed froma single flat part .(12). I.Si 5¢ ive
parts separ%égd %VoLﬁy"%%?<§ %%%i%gs?ﬁﬁ%% %%5%?n§é%? gg?}zéﬁgﬂggggkgnd
defini g a danrstcidag parts(2&aprrahefi Fee v vergent hicty (1i3w)s, (E2Rir st

mai nt enance, iy aneh (148) ., cansecond JBptienancer branche{d4phrra (3€6ond,

di vergent branch éle) and a second h%%g partﬁﬁZlb). 20 5. The an%hor

accordi ng t'o-aly OfVERESPFectdiHy: cl'aPfié; charddter i PRUTFRIERAT iAranc

conpri ses, iMErpaseddetdveen ttheichead (rBncand itdre ,diaversgentd btriarckest( 13a,

13b), two it e -fl at res i ver gi inrelation to each
3&%%&&1(13b9.aaﬁ F 56318y §%€§)9%¥@t%kﬂﬁ.

other in 2 e direction of the end e anchor (11) form ng active
facets 4thi ch, when the anchor is firmy fixed to the construction el enent,

ensure adhesi on ther gpfntp theceanstrucd i enymaleriiad . preceding claims,

characterized in that it comprises, interposed between the

head (1) and the divergent branches {13a, 13b), twc opposite

flat parts {(3la, 31lb) diverging in relation to each other in

25 the direction of the end (17} of the ancheoxr ({11} forming

active facets which, when the anchor i1s 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



306. The anchor according to claim5, characterized in that it conprises,

i nterposed 27 between the active facets (31la, 31b) and the divergent
branches (13a, 13b), internediate facets (32a, 32b) convergi ng toward each
other in the direction of the end (17) of the anchor or parallel to each
other. 5 7. The anchor according to &nhy of the preceding claimns,
characterized in that the divergent branches (13a, 13b) are tilted in
relation to the principal plane (P) by an angle (7/2) between 45 and 800.
10 8. The anchor according to claim?7, characterized in that the

di vergent branehes:«l3a;c13k) iake tddded i(AaLael atizon 4,00t haeprd ned ealnwpl ane

(P) by an angle.substantjally | to 45, t two di vergent, Joranc (13a,
13b) and the gﬁ% qgmﬁﬁin{%%ance Eﬁdnchﬁ%‘%ﬁ%&%ﬁbe d%]fﬁﬁ%g a@ﬁ%ﬁta2§§Var
contour, pref&@BgrEBguartevard @uciThetlzichor aceoddiragtionchdi mhe, end

characterized i1t hat the sdi-vergept phranches, { 13a:n 130).cach conprise a
tilted %p 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 (Be, eondecutiavectoithe tdl tedy posti amd 13aed3t)ng t he

mai nt enance.pranches, (14a, . 14h), each .extendi ng fro verti ort.i.on
C 4 = - . d riat. d tae € > ’
(36a, 36b). 25 1%, %ﬁ%ea%c or hccor ing to ény?%?nclalﬁéé @go(&éa
charact eri zetPi mihatltied tidb 4@t ipar tis (2a, P2Ht) L rieer wilmgret He ' héad a@l)
are stuck agajnst(ygaghrpetheenande conprdse, orifices (23) for the passage of
a Iiftiﬂp ring or of an 30 additional franme. 28
8. The anchor according to claim 7, characterized in
that the divergent branches (13a, 13b) are tilted in relation
to the principal plane {P) by an angle substantially equal to
45°, the two divergent Dbranches (13a, 13b) and the two
15 maintenance branches ({14a, 14b) defining a rectangular

contour, preferably square.

9. The ancher according to c¢laim 7, characterized in
that the divergent branches (13a, 13k) cach 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 (14a,
14b} each extending from a vertical portion (36a, 36b).
25
10. The anchor according to any of c¢laims 3 to 9,
characterized in that the two flat parts {(2la, 21b) forming
the head (1) are stuck against cach other and comprise
orifices (23} for the passage of a lifting wving or of an

30 additional frame.



11. The anchor according to any of clains 3 to 9, characterized in that the
two flat parts (2l1la, 21b) formng the head (1) are separated from each

ot her, the anchor 5 conprising a head (30) interposed between the two fl at
parts (21la, 21b). 12. The anchor according to any of the preceding
clainms, characterized in that two successive flat parts (13a, 14a, 10 14b,
13b) of the stiffening case define two by two an angle equal to or greater
t han 90. 13. The anchor according to claim 12, characterized in that
the flat part is nade in steel. 15 4. The anchor according to any of
the preceding clains, characterized in that it conprises two raising fins

(41a, 41b) extendiQ%Ealon% a Iongit di nal edge of the body of the flat part
(21a, 21b), each fiff (414141 HEFFAMAG Bt FEY 20°andt & it h & hé Dody of
the flat partiaf@dagri2dh) .id5:Hedeviheetfor filbft bagtandloe,r @ils)ngorming

const 1 uct 1 o0, el GEENt s SOBEL 519,80, AChP,ACCOrdl nd 0, 2y

! tﬁg tg% hor
precedi ng clainms and an extension elenen avi n e’ 25 general shape

of a profil &upiiovirded viddt at3(leastt aniy sgppositvechadds ((52a,f 5Zbpawittch a
sanme tilt aspthe dinserging branches (13a, 13b) of the anchor, and conforned
So as to be able to cross the can defined by the stiffening case of the
anchor and to extend on either side of this case with 30 each of its two
tilted faces eX&enthagatheocorrcespdindy ngodeugr giftnghisr anclredlilay, <d3b)nsal ong

the same t'éﬁaracterized in that two successive flat parts (13a, l4a,
10 14b, 13b) of the stiffening case define two by two an angle

equal to or greater than 90°.

13. The anchor according toc claim 12, characterized in
that the flat part is made in steel.
15
14, The anchcr according to any of the preceding claims,
characterized in that it comprises two railsing fins (41la,
41b) extending along a longitudinal edge of the body of the
flat part (2la, 21k), each fin {4la, 41b) defining a tilt
20 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

25 general shape of a profile, provided with at least two
opposite faces (52a, 52b) with a same tilt as the diverging
branches (l3a, 13b) 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

30 each of its two tillted faces extending the corresponding

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



