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1 "Handling anchor for construction el enents having
mai nt ai ned di vergi ng branches” The invention concerns
a handling anchor for construction 5 elenents 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
handl i ng, for the purpose of its novenent. 10 One
commonly used anchor of this type is a dovetai

a oLt u a_f .i.an he .
T T T
MRARC pEROR Rl TREILinG igHstaiti on el enent and a

handl i ng engi ne designed to nove it, the central part
fines and body and the l.ower. ., part, _.a foot. The body .
SRh hdeRbSpRar e aasnned N il Bh RS 3 % r e Dgieedon
thementer i stcmakd g ane fahe icarrsir ublpokspaaedl apenebs, in
adper e, t @.hsl&ﬁ{}ﬁ]et%o $hat nt heprehar n@%ﬂﬂaﬁ, designed

construction elenent forma transportable single. _
58séfnl fixedhEodSy et 2§t P seﬁ%wrh*‘edtay fefd ligatte 1ts
Bhntihengpchef 28e Whi S SOMY ii98S rosermnanches

divergent in relation to each other along the

direction opposite that of lifting, which define two
Supporemsen frcesecor angbopar 8§ ofhishe tymeel 1s| ogatdevetall
aheMert hese branches, and thus a certain anchoring
capacity. 30 During lifting, these branches

consequently support the majority of the weight of

the ipaneddandpt he par tflet tdwetipanelherdef posedupper part

RekyEED Elhg%?tg?%gc%%d' SR $8ah1eks § 9N Galyeen the
conpressi v ce
construction element and a handling engine designed to
move 1it, the central part defines and body and the lower

part, a foot.

The body and the foot are designed to be submerged within
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 foct of the anchor
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.

During 1lifting, these branches consegquently support the
majority of the weight of the panel and the part of the
panel 1interposed between these branches 1s the seat of

significant compressive forces.
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2 Under these conditions, it is possible for the
angl e of these branches in relation to the principa
pl ane of the flat section to decrease, which results
in a change in the 5 anchoring capacity devel oped by

t hese branches. The invention ains to resolve this

dr awback, economcally while ensuring high
performances and safety level, wthout adding any
conpl enmentary frame under axial tension. 10 To this
end, the invention concerns a handling anchor for
construction elenents, such as concrete panels, forned
PREAT af-Mesgs tCUKE Fions sekt | 6f, POSHIRILS nPantippendle of

pPRELe E@égbaegl GIC) qrblaamamlﬁp@gtleggp@gncegs?gnguage of the
ong _a Il nNcli | ane an art or n th

BLaD et ReR LA o Rt Sl on PSR O in 'L Al M e

anchoriandcald@si‘gmecbb\te)lmrtaf dictser brgnicheshe

construction elenent, this foot conprising two
branches diverging in the direction_ of the |ower end

6het RBVERERBR A8 eXter IR 20 US| Yot lpr i wiceppically
phame éﬂkuanﬂgfm@mngerb@fmmé hemd safrededwry nedchout

%len (Xg%n d%fg%ﬁﬁ¢%éy’¢¥a Iféﬁﬁeqefkﬂgﬁ tension.

npr essi
constructlon el ement. 25 Accordlng to the invention,

the taReh@LACOMPl Sesredtt iloRaston @@ sf Iaathanﬂﬂtmg anchcr for
connecting the two branches to each oth

EAPAE B heeR ofe 1B Prader Bl ot SmAtE Sty Baraasn formed
these atwd darsanchres, f band tectbom webhprheidgvengiuggper part
?E?”C%ﬁ% Stérﬁfea[“ ’}%n%ﬁ%% O%ﬁbﬁﬁsd aL,tbgaf ot Song a

Accor anotner cC aracterlstlc
ptfl@@haﬂs@éaﬂﬁo £ tanﬁarat sP@Bkh fPAIdgEalthA t AOfRe Of the
hawabrenthof aongafht Vero@iigg the foot of the anchor and

designed to ensure anchoring in the construction element,
this feoot comprising two Dbranches diverging in the
direction of the lower end of the anchor and extending
outside the principal plane (P} and forming, between them,
a predetermined angle (y), the diverging branches define a
compression cone during the 1lifting of the construction

element.

According to the invention, the anchor comprises at least
one flat part connecting the two 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 lccalized at the foot of the

anchor.

According to another characteristic, 1t comprises two flat

parts each integral with the lower end of cne diverging

branch, these two flat parts converging toward one another
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branch, these two flat parts converging toward one
another 3 in the direction of the | ower end of the
anchor and being in contact with each other al ong
their | ower edges and defining convergi ng branches
for maintaining the predetesm ned angle (y). 5
Advant ageously, the two convergent branches are
integral wth each other by their | ower edges.
Preferably, the anchor is formed fromtwo fl at

cti,an chsC ri S e
$f Eh@ Eére&918§ Bf Qgg l%hggl%%ﬁ %ﬁuqﬁﬁaéﬁgﬁ%lr”and being

separate i nes an n

h@a&ﬂﬁ%@?teﬁ%ﬁWeﬁégﬁt‘Hﬁﬁﬁ%halﬁﬂ@ §W%$qn%ﬁﬁﬁ%eedges and

béanﬁhngthecéméi:gﬁ@ seseqicHdat  secti ansibeiinging  the
15 According to anot her

853?%%?%?%%& an?ﬁaCQWChor is formed froma single

flat section conprising consecutive parts separated

A&Gakva&&@u§wybeeﬁénQdd'%%h@%%hé%ﬁ'ﬂk&ﬂcﬁe£'%§% Naadhral

part, a first di vergent branch, a first naintenance
B%B%cﬁac%.%EQﬁﬁuP¥nﬂ g AR HESES - a second

dlvergent 20 branch and a second head part. According

?QP&Q? Eggdhg%g%Fhls(¥ggﬁééef oﬁnkﬁgp%ﬁ%Q sections,

fween ad "an e diver ranc
@ﬁgbspp@prisangpapvée@weﬁfgungrtﬁ separpbadt sweably two by

BERGIng N1 1Aes 2ondli deeth oy of Adwey gndrof 4 hei @it branch
fo&n1ng active facet% whi, ch, Ehen t he_anchor |s(%5¥ %1
#0dt he  CBHATIANSh PHeEnt , TBAsufLr alhedTdn BFICYH g f1at
aachbons dod ey axnﬁngadnbamkﬂnMHmmam . 30 Moreover, it

may conpri se, interposed bet ween the active facets

and the diverg g branches, internedi ate facets
%6%9@?@W%gt90ﬂap 8egachaBRREPTLATLRe GRFedRiCHRTOM S Hermed

from a single flat section comprising consecutive parts
gseparated two by two by bending lines and defining a first
head part, a first diwvergent branch, a2 first maintenance
branch, a second maintenance branch, a second divergent

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 1in relation tc each other in the
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.

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.
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anchor or parallel to each other. 4 Preferably, the
di vergi ng branches are at an angle in relation to the
princi pal plane (P) by an angle between 45 and 80. 5
When the diverging branches are angled in relation to
the principal plane (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 another case, the

@Eéf&?aJ@I?nCh&% ea¢DcEQIRG ! ShahcRY 140D alr ananghgie in

inrelation to the principal plane (P) by an angle
§E%§Féﬂ?|5pljj§hu%El?%F Bha"S ¢é?tﬂ€élanp§P€@8ntEtween
parabhhel 80®. t he princi pal plane (P), consecutive 15 to

t he angl ed portion, the maintenance branches each
extending froma vertical portion. According to
dhenhéhecharvaruéntsbirenchhe awe Bhagtegarns reflgtiiong to the

bhenbegsh aﬁoqa%uckp Ag&lNSy e%%'@,l@t h&&b@ﬁ%@ﬁmw S8quéd? to
gﬁgflces for the passage of a lI'ifting.r
ffer'dit W% h8CtwSef XA pATS Ad¥ ﬁ&et hEWﬂea{EPJaI}té?nance
Bepacnesd damnuﬂaﬁhmnther;ethangnmhor conpsus] ngyrdfterably
géggF a cylindrical head interposed between the two
at parts. According to another characteristic,
two successive flat parts of the stiffening case

@ﬁfiiﬁbﬁnM&-bwa@wo aﬁhéngé@tlﬁﬁﬂﬂﬂrddbﬂéé gegahercdi@fise a
30 Accor o stil another characteristi.c, the

??EFlﬁ%r?t %%n%ﬂq‘%}t% bt %?Jeae‘f to the principal ‘plane (F)

by an angle substantially equal to 70°, and a wvertical
portion parallel to the principal plane (P), consecutive
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

orifices for the passage of a lifting ring.

Differently, the twe flat parts forming the head are
separated from each other, the anchor comprising, for
example, a cylindrical head interpcsed between the two
flat parts.

According to ancther characteristic, two successive flat
parts o©of the stiffening case define two by two an angle

equal to or greater than 90°

Accerding to still ancther characteristic, the flat part

consists of steel.
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5 Preferably, the anchor conprises two raising fins
extendi ng along a | ongi tudi nal edge of the body of the
flat part, each fin defining a tilt angle with the
body of the flat part. 5 The invention al so concerns
a device for lifting and/or sraising construction

el ements, conprising an anchor as defined above and
an extension el enent having the general shape of a
profile, provided with at | east two opposite 10 faces

W&:Eﬁeéaﬁ tidt, as %Bﬁof" V%%%Q%E%f‘gctp?c? OEaEQ‘t?Hg fins

anc con orme SO as to O Cross
@59?@91n@1eﬁh¢@@ by thesdtpfiaal ngdesecdf thire 2ethopt the

andtt gaex} eagch oni gl §8eInshélea of i 1Hi SngBsS MK hergaddbdy of

gF % % Ited faces extendi ng the correspondi ng
e E? gp%f nch 15 according to the same tilt. The

i nvention will be better understood and ot her ai ns,

‘%'Séa' 'n%e%‘%‘ioﬁdva"‘l@c?gﬁén{:w&%ﬁo“ "&éxh%gpf—‘é% 'I%‘i‘:mgo and/or

clearly “upon reading t I"owt ng descri ption,
FALP&R@r S QT Gthe 2 ApPEREEd dF AW Hgsinr 6% d@@IChOr as

S@E@h&daabaﬁee&ﬂﬁpbﬁ,eﬁﬂ%ﬁ@hb&helenkmgum%vhng the general
ective.vi m10f an_anc hor

lustrates a [ ccordin
eaet2t Pt RBBR FBnt PoPUoNBE) UG A, LPRCt o8v0. Shibbite
ﬁ@Sﬁ6|@nbmt&nﬁamec@métnﬁﬂ|thep@n@ér@nmgtheapthQS@f the

Qﬁchbfs Sh&tb&gforméd OMs €2 Shaws a,Td ot MW ofh@Navity
anchor according to_a . second enbodi nent of the

PROGRES oY 8b°- S BEFRLIE | SA3F ot SRt 1RRITH ethbrtq (hxtend

anckdrhkeromifdegus® t2is case with each of its two tilted
faces extending the corresponding diverging branch

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 descripticon, done in reference
to the appended drawings, provided solely as an example,

in which:

- figure 1 illustrates a perspective wview of an anchor
according tc a first embodiment of the invention, in
pesition within a ceonstruction panel for the purpcse of

its lifting;

- figure 2 shows a front view of an anchor according to a

second embodiment of the invention:

- figure 3 is a perspective view of the anchor from figure
2;
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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; - figwes 7, 8 and 9 are front,
si de and perspective 10 views, respectively, of a
third possible variation of enbodi nent of the anchor
according to the invention; - figures 10, 11 and 12

ar e t [ and pect | vj.e [,V

o FA0P oty i Sho0s Bl Ao atin o Ao SRRl o o
therdnerbpdaBent dphgth®. inventgifies 13 and 14 represent
anot her possible variation of enbodi nent of the
inygention. 20 - figures 15 tq .20 illustrate another
PoSSPBFE Gatfat i BHC of - ehid T @S Ehd o AREPER, 4

The anchor devices according to the invention were

degi;gned to-gpakk oH@QdJcJ;nQ’%éPSIBQHJf&é“@{eJJi%fiE}Qe Slchor
25 construction elenents such as prefabricate
E6RRr EL8UTR| btks or panels. Figure 1 shows a first

enbodi ment of an anchor according to the invention

ge desi gnated by the reference 11. 30 It .
cpgfrﬂ%%’s a%heagl G&% § aarepa(r%iroﬁfg’fosflmenga %e BERPHItLve
Vhewanchoesraak veart ©F farnilnigrd heossdble7 vaheation of

ansb@imdds ¥ tHhd hen@xcentd A phd e head i Lvehikehn;
remai ns outside the material of the construction

element and is adapted to be hung on a handling
endiigereiss 10, 11 and 12 are front, side and perspective

views, respectively, of a fourth possible variation of

embodiment of the anchor according to.

- figures 13 and 14 represent another possible wvariation

of embodiment of the invention.

~ 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, 1in particular 1lifting, of
construction elements such as prefabricated concrete

blocks or panels.

Figure 1 shows a first embodiment of an anchor according

to the invention generally designated by the reference 11.

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

the anchor and a part 17 forming the foot.
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designed to be enbedded in the material formng the 5
construction el enent whereof the anchor facilitates
handling. In general, this construction el ement 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 formed allowing the head 1 to go past the

anchor, while the body 16 and the foot 17 of the
%thoiduél{c?r erpeddad ;] nehbe o fRRGIELE. 015 cThe ABEROn Mhicn
according to figure 'S ma entica
BERE4NE2PULEILe jthe @%be%%$¥f0§tﬂq&5¢Qﬂ5t¥§@ﬁﬂﬂﬁa$¥ﬁment

ﬁﬁ_tﬂw l%\hﬁicﬁmﬁi‘té&he i @kémheﬁ%ngs @rﬂH:jal f |h|2md'1&|ngto l @H(t_:;l@e, is
t.he.w dt ich a e ent e e_an ac
BPSHERCxt B 1 CURRTAHEY ha fpr (8 paF CEFAM® of AL  the
fhastpartiockack fedm@ntparthéseaf r ahed iandhve pafietilitates
sdghithgt its wdth is in the direction of the

thi cknesSs of the panel. 25 The divergi ng branches

define active surfaces 15a, 15b which, conbined with

the g:lﬁiéﬁ:ladpedt}Sin acfsetutbeoh| atlempartt ,cdfbkBei ta concrete

ib e e concrete ot t adhe on an .
Eégr gg t aH%ﬂ M1ht B $% anc grsqcreg SOa%F or 1s
ﬁﬁéeﬁaeétg fpgm tao firreeei rSQCFTHOn N2t epat itbe mn@l 19 within

hargontal rpkagg apd tgr thebbedeRton t dstNSeen  formed
t he anchor. si nce

Eicrete IE Slat n to the head of b
fhe§WaPe poSi Prafed & (e BAGGT Ti° tHEP T ranthde the body
flhesndr ahehesodi3al713hf deheneandipon kickt iewgyedded in the

concrete,

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

Each flat part is arranged in the panel such that its

width is in the direction of the thickness of the panel.

The diverging branches define active surfaces 15a, 15b
which, combined with the developed surface of the flat
part, make it possible to urge the concrete both to
adhesion and shearing tc the richt of the anchors created
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 positicned at the foot of the
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conpression cone centered on the principal plane of
the anchor, whereof the top is |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 coneg is nore significant when
the tilt a of one branch 13a, 13b is close to 45, and
weaker when this tilt is close to a horizontal plane,
i.e. 00 tilt. 10 According to the invention, in order

SQCﬁSFP Uﬂ%s‘é' lﬁralqrchetgwlfjéVeﬁ.gbng:letfﬁ{écheépcgﬁXieL_de'thg, a

relation to ongi t udj nal “pl ane
§%@¥%ﬁ5{®%ncppﬁt iGRg: edth‘é“p&ﬁ@l PRifCipgdhdrlane of the
S08R6T Seshénecbr QHQhESpCQBVQbQ:laIﬁQd tc@wa&ds teiaCI’fo@B:thf the

14b, . h [l ' ti
$inet Do " RCRk T Fr ST A B TR or ene
dnveryi nGher anphildde ¢8bthe bla@eduorfed:theomqupnqﬁesm@otcone
QE hbee aQQ&MflJ&% L0 Conyergent pranches Hﬂa%:cﬂmﬁbaa,

define, for the 20 divergent branches 13a, 13b
fﬁe§18§?eﬁﬁ 4@9an§ﬁ@wwe%ﬁﬁ§n¥ﬂ?ﬂrﬁﬁ%%et%%?tlﬁfCﬁﬂé@eto a
Hovergetdl s bncdest . d ndfed,itthe convergent branches in
contact 14a, 14b act on the divergent branches 13a

13b |i ke stiffening nenbers to 25 avoid bendlng
Apesrdbrantheshe34anvest ionderint Herddf ee® bEep héhfeitght of

epésrt eﬁd@dkgtlh@ crﬂfgaﬁéﬁeg;/e[ﬁ%&@gu nglﬁhe&%lak%&%cheﬁo the
uryin | (0] oncrete an

FoRun et P Pant ot Jant TP Reet fah UBap didtipy of

80e coatatt mmehaRGMQrolhecomgmi$EﬁrtwnkﬂmamikﬁsIdﬁnverglng

98@%?&1%1 eatciille diyergent, br heﬁoﬁéonﬁ?lyt%ﬁ%wﬁg two

ese divergent brfanches
HRFoF PRE T e ekt amnd fach ?%ﬁeQé&ﬂﬁﬂkﬁtﬁﬂﬁrﬂf%?nSlon of
sqdarerbiagsSyersenhcriass- S i on. tPe dheeceonbACbred@es foot

%§a 18b of the convergent portions 1l4a,
hé danchor

The two convergent branches 14a, 14b define, for the
divergent branches 13a, 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
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.

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

for example having a square transverse cross-section.
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14b of the anchor are advantageously fixed to each
other. This fixing is done, for exanple, by welding
via a lug, or by bending when the anchor is nmade up
of a single flat 5 part. Thus, contrary to the case
of the aforenentioned dovetaigd anchor, the tilt of
t he divergent branches 13a, 13b does not tend to
change in relation to the principal plane P of 10 the
flat part and the concrete interposed between the two
0 a : :
Breoons 2Fnadpag Fog; 183,58 DRh CURLERIBERG kions 14a,
¢8hvefgdhe arsheramdtfedvpat aasteusant ifdingst €9 reade other.
aHhesikoRihgt Weedohape f@@nékﬁhﬁl@ﬁd@v\%h&ﬁ&l@iﬁ@Wia By e or
ﬁgezfnce of the btgnches 14a,, 14b ich gﬁfure . Flat
i MRHAEe BSR nE Ei 1P HP T he® dT98F giFg Dr aficfdd915a, F12
peBrt3b, the anchoring cone defined by these diverging
branches 13a, 13b may be maintai ned constant. For
exanple, with these mai ntenance branches 14a, 14b, it _
F8UBosSPBFEAEY R & Fasite AUncHYt | HEP VIR Cochrflovetail
whthor25 taegniifliccant el ﬁwde@;ﬁimxwaﬁﬂfi@@l lbl)za, 13b does
2t d, br hes, .which is schenatica illustrate
i8e; Fobfac! BRARE N ok Rl biod oOf TRl Yotny RS o
shgniffataparanarer ithg crondrefts g teapasiedy bsitmeeni tthe two
deuekops BryQbnd® oia cony etL RY H8@brRs B84 bl e
(vol une defined by the cone C,ax). 30 It is therefore
particularly adapted to the lifting of very heavy
el ements of the order of 5 to 10 tons, for exanple.

, i e il i Atal ni .
0:o850, HIEYVLOLYEL oo RRl | Y, O LI PLA i ergene
gpggpagﬁgl4a, 14 participate in the adhesion between the

concrete and this anchor.

By the presence of the branches 1l4a, 1l4b which ensure
maintenance of the tilt of the diverging branches 13a,
13b, the anchoring cone defined by these diverging

branches 13a, 13b may be maintained constant.

For example, with these maintenance branches 14a, 1l4b, it
is possible to maintain the anchoring cone constant with
significant amplitude Cpa. defined by 45°-tilted branches,
which 1s schematically illustrated in figure 1. Such a
cone of amplitude Cua defines a significant anchoring or
lifting capacity since it develops a volume of concrete as

great as possible {(volume defined by the cone Cpax) .

It is therefore particularly adapted to the lifting of
very heavy elements of the order of 5 to 10 tons, for

example.
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branches 13a, 13b, tilted by only 20 in relation to
the horizontal which is illustrated in figure 6. The
anchoring 5 capacity of this cone is |ower than that
of the cone of the anchor of figure 1 since the

vol une of concrete devel opeth by 20-tilted branches is
| ess than that devel oped by 45-tilted branches. 10
But in both cases, the anplitude of the cone remains
constant because of the presence of the branches 14a,

ﬁsff@o, 1'@1&1 apRLRg {he tp’o'stm% lﬁtﬁgt déf’ ern%'ﬂﬂ;a%&%%%‘“% cone

, SO that the anchor force remai ns
EBH%F%*E dtﬂr‘-"l}hgleﬁﬁérl i PP hbede ¢ Iﬁ%’%ﬁ@ﬁr utitpn diverging
ekenents andhor 13565 &Jiumuwlghlp sutceﬁsm‘éeatlon to the

f iffen Se,4 7€ ard| ess f
hh L 819de |ﬁ§§§%he %g (%‘%nc ic uﬂ%l%h %PChorlng
aépavet:el efrerithiisn qdnee c@nép@ee Wiiaine ’fgéﬁfer@fl hge cone of

EREP! SSSH HN foea%llgﬂl?@ the 512&4 i ft@qléﬂgvoIhﬁean@bord&g:rete
whi £.Cca3¢ | 5 éian that

dEPelhosa s opine2nner 158t BFaPRBSSondset 4055
densiopedilon £ erenttaeteranaes .t he resi stance val ue
of 25 the anchoring in the concrete. There is in fact
a correlation between the nechanical strength val ue
BRE tHe &/&Hor Fagedlepttie 3emBelbWleweoideddei bgone remains

_dbﬁé@fﬁﬂtbé?&@@ﬁé r@ﬂtﬁh@pr@ oRCE bAthdred heta, 14b,
| hve 1 oONn anc rs I.gur es 0
ERLSrFBThg, har oot bhahchetesgito 1 35 arhsn ddtar 230

shethett tdfe tdrectdr anthomgi fercéomreeranpl ecatstant during
H%@St 126 pmy frogrt hechead -9 s ¢ he-@nghor 4J§£fen-rtabl ean]d/or

bel ow) and are intended to_ extend to at |east a depth
BFPIIEITRT 1 theSHHRIT & ildftings.

The stiffening case, regardless of its shape, defines the
foot of the anchor which is the active element in the
concrete while generating compression areas upon the

lifting.

The anchoring depth, i.e. the depth at which the case 1is
found relative o the upper part of the concrete
construction element determines the resistance wvalue of

the anchoring in the concrete.

There is in fact a correlation between the mechanical

strength value and the anchoring depth.

Below, we describe different embodiments o©f 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
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element. 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
with the divergent branches 13a, 13b. 10 Thus, the
case forned by the divergent 113a, 13b and convergent
1l4a, 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

%Q%Qal Raratd el tandhe QthEt hQn sef 1|2'Of§r&nn%ro§?fjet O head

square cross-section, the case i's very st
ﬁrfac'fki‘%alaFWhéPé“f Of FRR | §ﬁbﬂ@sﬂst5ﬁﬂ~owb\n(ﬁfﬂhea¥% t%e@QEd to

anrgkad the devedopedacasprasIIFON IOREn | 5 St Ebgabiuction
2Q The anchor in figures 4 to 6, on the other hand,

1 ern

conprlses two divergent branches al ways arranged at

the foot of the anchor but defining an angle a of 20.

lfhleeeanrspascr@@gmrm%es it eryyedi at e facels §1a45<31*ang1e in
5 32b which increase the adhesion surface of

2a,
Fﬁea5ﬁ8ﬁoﬁx’ Fﬁ?th@Fﬁ&P@t%rw?%ﬁ%?%ﬂ%bd?ﬁ%nﬂ*“ih%onvergent
branches flam, mAbntdifiingg & hel gHY tamegigd ewOfh tHiee divergent

g an s 1l4a, 14b extend along a hori zontal
gfgﬁéggﬁdlgéf gggfane tilted 30 at 45 as this is the

case for the branches 1l4a, 14b of figures 1 to 3 and

thti@, 12ehdhesgsdhordzalal bhr apgbesiitdAdqeid ang, 13b  and
therefore cl.oser %ﬁb he diver gent branches tilted at

56"V R*PPGhr & Bt 1 & 3SR 1D nGerf iy BrodReites cross-
b4gtiddb with herolmttietleod shrahchesded. f iTjuce fguand case

Ea%énggfEﬂet%eCQ§§mn§%EQQOﬂ element to be lifted with its
diagonal parallel to the direction of lifting. Due to this
square cross-section, the case is wvery stiff and
practically deformation-resistant. 2And due to the 45°

angle, the developed compression cone is significant.

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

anchor but defining an angle o of 20°.

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

32b which increase the adhesion surface of the anchor.

Furthermore, in this embodiment, the branches for
maintaining the tilt angle of the diverging branches 1l4a,
14b extend aleong a horizontal plane and not a plane tilted
at 45° as this is the case for the branches 14a, 1l4b of
figures 1 to 3 and 7 to 12,

These horizontal branches 1l4a, 14b are therefore closer to

the divergent branches tilted at 20° in figure 4 than are
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smal I hei ght but which is still deformation-resistant.
Thanks to this small height of the case, for a sane

l 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 theigransport of concrete

sl abs along a horizontal plane since in this case,

t he anchor extends along the smallest dinension of
the slab, i.e. the thickness (see 10 figure 6).

MAEeOVRlwehQhing SHRNALE!  anghor 14%‘9“ Sﬁk?é' doe_{ P teq

the short casé resulting from'the
BreBrgeat °br 4hgHES 113a, a&ébwf%m@ﬁea case havmg a

Banilzonhel gty gfutt hahlEthiQt @:}arlqe Eé@ﬁfiﬂ@ﬁ%élggreéﬂ@tant.
iLvergent branche at_a ti 0 nmay
gggggraﬁge cFosgr$? ﬁ?ﬁ%QF %é ph%naa%?'t%%ra%cﬁﬁwe length
tifakody tamehogse tofe fangpioe f thgumi Verlgenta brarchekength
ghahibehtahe ahad Ud triQfudd Aandhd hes ﬁ@f@l@&'ﬁé‘ﬁ adapted

branches are not horizontal but converge along 20 two
Rt eF3Bctimig SPates Ot o AHfe FORBF et Df t Heorizontal
aheher .siffve 20nt ithtied dsanchegeofaridimranehoenad fHilgnge the

h I bl e- t e ar.ranged. no d ly. in_a
SR est e o O PRE” v gent® br Hishad FERe Fap 2
&9t Ke 6émchor fromfigure 7. These 20-tilted branches
13a, 13b 25 belng nor e deeply anchored in the

Oncrete or even eatl er
BORREFEEy DREE: bonehnfce horRorsr, fafhely T ¥ to the
bhanthes sfer oredulguimey 7fraht hhathCI"hetiHM ef tdevelopemyent

BREEFLEN iB&F‘ml%‘C@{d NG eghéo E?EQzﬁﬁEefitgn Of  the

enmbodi nent wll now b descr?ﬂ er de
RELBFANAGCE oPF AeCRenbf &r y1 S ol freft vSRERwT ibr3ngipe 13a,
13b the aanchicr ¢85 £0f MRdybyecarraatizag ciweerdent it¢al lower

gh§t<;§ the ancher than in the case of figure 7, the
divergent branches c¢f which are at a tilt of 45° and the
maintenance branches are not horizontal but converge along
two intersecting planes towards the lower ecdge 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
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 mere significant anchoring cone.

Each wariaticn 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 12a, 12b, comng froma netallic strip which is
snoot h, as shown, or ribbed according to a
non-illustrated enbodinment. 5 Each flat part 12a, 12b
is bent along two bending lines, to provide the flat
part 12a, 12b with a principtd part extending along a
princi pal plane P, an active branch 13a, 13b

ext endi ng outside the principal plane and a

mai nt enance branch 14a, 14b extending the active

Béé‘ﬁ‘gh d2|]a$ angly, I etayning "fPéS‘ﬁlrda tﬂ@tg}ihﬂ&' @Jr:% awﬁlch is

ferent parts of the ri art
FW@BF% 22%r 8hAvRe 9¥stP%e@h%%C?¥Q%RScﬁot%en?%ﬁ%lkq%ﬁrated
pabbdid&@a;.it is the right flat part 12b which will be
descri bed 15 bel ow, this description of course being
valid for the left flat part 12a as well. The first
Benli Agaki mar22l Zdef iTdls, 1% obenheafibay pact bE2igling Nelnes,

p6i ReoRakepaite 24Pst e%sggﬂdlmg aliong §he, Dﬁ' RGPl pad0 part
glane P and deS|$ned 0. be st Uck agai nst hé

BFFRAPRACT hgPat tPBIRCHE Y Rl dfrd F1 aﬁCtﬁa‘ﬁ bipapch 13a,
TBbs pritreidualg paoutsid@ bedves, ptintspapperpleme, asnd a

@éiﬁ’cgﬁa@@@ Zggggiﬁﬂh'f 1 8”@ H"é%gg%g £ife d%‘é‘tg@gd Bfhnch

e en e acti've ranc tendin
2hd b%ﬁ@¥%§n$|¢ﬁw§§§)tﬂﬁnRﬁkﬁ?MH%i Blienei pal plane P
defines, with the principal part 21b of the flat part
e_of _approxi matel 135.

BT e G Er R R Brarkh® { RaohRti VAT sBPPEceldp In

theude ver geatmbranchs iisbe i shan Iitkeﬁsdoypﬂ&heAslerﬁémﬁl@rted)art
abgveicthe dhyeroent pranches. 1, Jiohon GPNSf e addbrived

the’ concrete, durt ng fting, a conpression 14 cone
B?l%‘rfgnrlﬁlr%aﬂ%%ﬁﬂ%eof ocefénf%% el g id 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 Z2la of the second flat part 12a. This principal part
21b bears, at its upper end, an orifice 23b into which a
handling hock 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, 1in relation to a horizontal plane, the active

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

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

generate, 1in the concrete, during lifting, a compression
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relative to the horizontal plane of the divergent
branches. 5 And the deformation-resistant case 17
formed by the active divergent branches and the
convergent reinforcing branches, nmakes it possible to
keep the tilt of the divergé#at branches fixed in
relation to a horizontal plane. 10 In the enbodi nent
illustrated in figures 10 to 12, the anchor stil
conprises a deformation-resistant end case 17

@%ﬁbt'%@edsﬁbnﬁﬁgcgﬁgt Qﬁ%ib€u@80hoéuQUttét ﬁﬁen99§° tilt

froma single flat part bent on iItse

EPAGIEEVEI attOparthes Rerbetital onglehe bekdi r@q i n%lsvergent
B2bnahds23b to define the rectilinear part 21b, the

af orenmentioned active branch 13b and the convergent
branch 14b, then bent at 90 along the bend 25 of
f\péui’caelgetf@rmémﬂ@ roelsoart ¢aghtlCofermedfby titee active

deterpahton-peshotant case lineThechbhabrBaht 12:-isnf0-cing
hen pent along the |ines %ga and 22a to define_the

ORVERGENt TALTS diVer §EAE1P3S bFANCHREP afdS h&ilt of the
dppespert rlecantheearfipard Ala. rEboedwver, taccar didugi iental
%E Seenbodi ment, the rectilinear 25 parts 2la, 21b of

?Iat sectlon are separated fromeach other and
define a space for receiving a gripping head 30, for

examee epboadrécal ileukhertwit hma §§dj§£\é9r 1Mot o OM 29f the

n othe ape adapt abl e .t ppi ng nmeans. This
geég?gtﬁonfp E?ﬂgfl %ﬁs%sdﬁgﬁ %Eg v%#?#ﬁ;%ﬁkthQfQﬁﬁe 7
pPsiBOorhed anchbe &pdt off t Hiee comchet ebutAcicorii mpde from a

EB§g§ée@@h€fﬁa§HbQ§'%%BE'Jdl%%ééﬁﬁﬂjﬂﬂlsféﬁH&fE5éﬁéH“bart
e anchor 11 is sti égconnectln

FﬁehﬁFEaPlPPHttgécpegﬁéngb&ﬂnﬁﬁe bdé@ﬁn@%%wto ‘Jefine the

rectilinear part 2lb, the aforementioned active branch 13b
and the convergent branch 14k, 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 1is
then bent along the 1lines 23a and 22a to define the
convergent l4a, divergent 13a branches and the opposite

rectilinear part 21la.

Moreover, according to this embodiment, the rectilinear
parts Zla, 21b 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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15 additional case with regard to the enbodi nent of
figure 2, interposed between the body 16 of the
anchor 11 and the first case 17. 5 Mre specifically,
each flat section 12a, 12b conprises four bending

i nes, separating themin a ngctilinear part 21b, an
upper bl ade 31b extendi ng outside the principal plane
defined by the rectilinear part, a | ower blade 32b
returning the flat section toward the principal plane,

EB@l%QOHBQrggggthQQEdr ﬁ&f&etgf@ﬁ&h%ﬁéo@ﬂﬂ?ﬁﬁ f flgure 2,

af orementi oned strengtheni ng branc

BR5BEEC3%R, Petlesn tHhe theAY | 4fF pdr &l Jefler | ﬂ\l and the
rekati easéoirach other in the direction of the foot of

the 15 anchor 11 and define an angul ar openi ng of

approxi mately 15. The | ower bl ades 32a, 32b converge
Mowar cdreadif isaldyy, teade ﬁﬂ.actiamiuiypri nlzant b werprises

eagh QEH@EngTQQ%egef%@%aré@@ﬂ@rEhéHJ i2CeS LMt NG ear part
ég crete rt |nterposed between the divergent bl ades

31 ?ﬁpﬁﬁﬁﬁg 130 %%e%ﬁ& Bpsaée%f@e FApincipal
dééneedeﬁtﬁeﬂewﬁﬂﬁhéuiédﬁtlfﬁﬁ&ﬁIpmrpprhlQﬁ&ebemwgﬂé 32b

Egﬁkﬁﬂgﬁ% tﬁQdeQE 889&[§ﬁetow%gﬁ ??gfﬁﬁghégf“%f%ne, the

ressi on cone
appreRewht engd 8(PC61fthehe§’i§abPhdeh3 i r$n|del &bheone feremepsioned

B@fég@ﬂﬁ@ﬁlﬁgamﬁanamebﬁpchor conprises, in addition to
the orifice 23 for the passage of the handling hook,

a passage slit 34 for a netallic reinforcenent. 30
The bppedesbBddes 31ba andllit hef ditvergent £118a, pd3bs ahdrerge in

COMYLLORNLo 142en 146n O achese coIPL e M3 1€ Foot of the
anchorpll and define an angular opening of approximately

15°. The lower blades 32a, 32b converge 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 upcn lifting.

The wupper Dblades 3la, 31b define intermediate active
adhesion portiocns between the anchor and the concrete,
which develop a very weak compression cone, given the tilt
of approximately B80° of these blades in relation to a

horizontal 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 231a, 31k and the divergent 13a, 13b and

convergent 1l4a, 14b branches combined with the developed

surface of the flat part make it possible to bias the
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surface of the flat part nmake it possible to bias the
16 concrete both toward adhesi on and shearing to the
right of the anchors created by the facets. According
to the enbodi nent shown in figures 7 to 9, the 5
anchor is also made using tweéi dentical flat parts
defining an end case 17 having a square transverse
cross- section, and upper active bl ades 31la, 31b, but
the | ower blades 32a, 32b do not converge toward each
QbReketENBY thakByaPh EBﬁeQQBﬁréﬁ& ?Hééélﬁ 'téotﬁ@CPlght of
ggher Ehe 10 therefore do_not I ne a suppo

Ff 48&7PH Fﬁ%aE%ﬁc?%tEhepﬁﬂ?eﬁ%terposed betmeen t he
di vergent bl ades 31a, 31b, but sinply an |nterna

| nal n the .square |nt
3%?%%g9g? ?ﬁé%ghd case q%ﬁé£l Vahr%% g 95" %S "M 9, the
PRFOSEr afé aRdfRer mefiBodilAbng ofwan adehbicalorfieskt parts

He@imt we bﬁe@hbﬁﬁaégﬂﬁﬁ|Hé%fddﬂaF%ﬁﬁé&e1%¥%nsverse Cross-—
Lcularity of this enbodi nent resSides in Eﬁrtlcu ar

BRCLRE T AEE” (RRCT 1S SO Vel T s ghht BRANCRES 198 Lover
b3pdedefiZme a32k | Hoamgite mjnmeoxwmxedi yed0R Ioghalr.verhey
a 2Q.ho on e el ops |on
&ggkergn E%%es%?gﬁpég Wﬁgfg%ﬁ§¥ §%krégb ver%ﬁ?% They
EP%HEE@%%@O a8t ﬁeﬂ@%r@ssqpmrts st ace ofap. the adnarete

pase, lﬁgé?pdf@’@lﬂlg@ﬂ&e@r{iam@ d-%”@etrcjlé’&bctll§la@3§s‘3rﬁjleéj #>, but
ubst ant j.a vertica at . portion
Q?sé} exteﬁlgﬁnby t ha" %ft?%h%%%?dﬁ@d“%?rgﬁﬁﬁﬁgﬂlnbo the

BaAth lakernalpvehireh o sheexrendsisal afg a hori zont al

pl ane. 17 Table 1 Dinensions of the illustrated

nchors Letter Anchor Anchor Anchor Anchor

igures 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 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 branch 14a,

14b which also extends along a horizontal plane.
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marking Fig. 2 Fig. 4 Fig. 7 Fig. 10 the relevant
dinensio n a 200 185 160 160 b 155 8 160 9 118 40
121 - S33c0j 71 55 }1 d338 55e209

42 f 20 16 g 4 3 3 h 20 20 20 20 14 14 14 14 - - 18
k 25 25 30 30 M 121 5 Moreover, according to the
vari ation of enbodinent illustrated in figure 13 or

14, a square stiffening case anchor as described for
figure 1 is provided with raising fins 4l1la, 41b. 10
These fins 4la, 41b are fornmed by a flat part
extending |laterally beyond the |ongitudi nal edge 43a
of the body 2la of the a3 which is bent al ong a
i ne 43a cobifdh ithsl&f wHeh itithe sheagetiudnbAbredge 43a

of 't epmy:%alnormrto

Lette ncher 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
——
g Wl W | @
——
U W WO W
——
H—J
-
—~—
I

g -

e 20 9 42 -

il 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, a square stiffening case
anchor as described for figure 1 is provided with raising
fins 4la, 41b.

These fins 4la, 41b are formed by a flat part extending
lateraliy beyond the longitudinal edge 43a of the body 21la

of the anchor, which is bent along a line 43a coinciding
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forman angl e of about 20. The two fins 4l1la, 41b are
symmetrical in relation to the P 5 plane. These fins
4l1a, 41b define concrete conpression surfaces during
the raising of the construction elenent in the
direction illustrated by thel8arked arrow Rin figure
13 10 or 14. R bs 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

af thnerneashh 1E§§i§£§n§§ £ 0433 5o 8nf 104 dibBgy ﬁ‘a?ylr@r@rder to
|_ocated in | e of %he fins. The exanpl e of

£Pglr 811309 a?go *anchor provided with a

stiffening case and raising fins 4la and 41b but the

neher b0t Bas 20 hr SUB FRe® HmE £ 28 2T By TRe richarne P

Bhdnetransverse slots (only one of which is visible in
flgure 15) are made in the body of the anchor from

5 nal %gg %Sa up to th m ddl e axis M
eﬁ%k th #1ing SEARE IGYTAHE act AP Body O e 2SS
f:iLlathgpalrIte | raiisipgssehl ehteo sanetlmte:mal gleheitvely the

EQ:EB@mR' @il%t&ﬁ@eén%l}ort :? 8\4{:' gh4 Be%'gruﬁ‘re 13
ng 0

additional nmaterial. Buat e e latter 1s
§Fnﬁﬂer since it does not reqU|re formng slots
within the body of the flat 30 part. The fins 4la and
lh_act.in norit nder aX| I tension .
gﬁg |ﬁ&ﬁa ggh?mag X% oplng aago%pH@§s o% 19 Pc%ﬁges n
fapsrag tlﬁe aani:hbh ngrei peachhdy igr ethd | fetddat ©200has fins

mapked1bn shiidWes %%éﬂﬁ%fb%sé'bﬁ'ﬁ%é?@ﬁgldﬁ resistance to

i | Lustrated in figures 15 a renmed
unf oidlng, they are locateé in the angle %f the fins.

The example of figure 13 is also an anchor provided with a
stiffening case and raising fins 4la and 41lb but the lines
jointing the latter to the body 21a, 21b of the anchor
pass through the middle axis M of the &anchor and
transverse slots (only one of which is wvisible in figure
15) are made in the body 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 it 1is possible to save material relatively to the
fins of the anchor of figure 14 which regquire 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 41lb act in minority in adhesion under

axial tension and in majority by developing a compression
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5is found to the a priori small anplitude of the
anchoring cone devel oped by an anchor provided wth
20-tilted diverging branches 13a, 13b, by extending

t hese branches w th an extension el enment 51,
introduced into the stiffenifng case of the anchor and
provided with two faces 10 52a, 52b with the sane tilt
as the diverging branches 13a, 13b, i.e. tilted by 20
inrelation to the horizontal. The tilted faces 52a,

%%Qed%$§598goeh§'Ehéﬁo§h98 Qin&?ethé§ FEenipg.£asee 20° as

anchorlng cOnes of the sane anplitude as 15 the cone
ERrke dé9eF6§%HeByl§h%n§t14fen|ng case whi ch
increases t he anchoring capacity of the anchor. The

er f fi 18 ¢ ri ses Lbs 7
|nc(lfccrgl<;1%3|en;'iganfOl jtlgﬁ%sﬁtersagtecg(n)?rbwg ?r%rigfggngsoﬁf nﬁ?fnedy
be grundddd dddi td amaildni ST sl esaehiderds lofrayhd oanchoring
ezsaepl eeb@ye 8al epgt i QfnclR MYro3ndehut Ok byo45t11ted
5n1% eﬁ_her si de_ of the stiffenin 25 case. The h

at’ eglﬂﬁy APENESwi iy of 330 hih Ete §9|qq&§qrﬁganc es
wiidhh @rof dsheerdmoidyh of eldmerdit at Spart iAtacalicele into the
. , ti udj 0 y 1.0, C
S ep £ TRt byl o el RS i e faces
eékanentbs¥ith HAs pensi mbt 28 ther@agergh@g branches 13a,

pepf ormancei ofed ey anghoin i e 181ih &fo 33% nb@Asbheal.
strength for tensile tests, as illustrated in Table 2

bel ow. 20 Table 2 Conparison of the performances of
dhehdrid twidt hf s We2doub2banmievedtopnder Ancther wiitthoutf the

aRy rABRRRE WhkB, anchoring cones of the same amplitude as
the cone Cj,¢r developed by the stiffening case which

increases the anchoring capacity of the anchor.

The extender 51 of figure 18 comprises two ribs 70

increasing its stiffness.
One or more frames 71 may be provided additionally.

This extender 51 may for example have a length L of 120 mm
and jut out by 45 mm (n) on either side of the stiffening
case. The latter may have a width of 30 mm (o), Jjust like
the width p of the body of the flat part 2la of the

anchor.

Comparative studies conducted by numerical simulation have
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 illustrated in
Table 2 below:
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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 stee

steel 5 An extender of this type nay be used as a
repl acenent for the internmedoate tilted facets 3la,
3lb illustrated in figure 4 which operate with
adhesion. O else, it may be wused as an addition to
the anchors of figures 1 to 12, 10 mainly for thin
slabs and with tilt angles;f{;om»20 to 45 by

i ncreasi ng the conpressi omrctone and t he adhesi on. As
iG9MRAT 08 Ofn thpgpeedorpange 0oL ANERPES dakld grqb without
anchor with 20-tilted dadgr gkbgndeanches 13a, 13b is
15 wi thout any active facets, wth the bodies 21a, 21b
of the flat part oerby—extending—aleng—ra—rat-nr—ptanre—R;

and conprises an|ekhehsrowichenerdnpl| of tAechamewit

type as the one describggd fos.figure 19. 20 Jn . the.
il lustrated exanple, the extender extends on_either

side of the anchot over gigﬁﬁ%t@ of 120 mm FThev s chdr
andet be eshendee Slsameanui ntamvpad i n | pseded er mznedipa

AR DU Sy T

CITC 11U, "FAN A I E | |r\,

Goppr efsifanlgone | amdedor e | peekdr mi ng padeshort esteel

anchoring may thereby be achieved and it may
therefore be used in very thin slabs. 5 It is possible
8 REKENBPThEAdItR SoftYRenEEY bshetied ashed ¥R ement for

anehorn¢iefnding 4 heihead, ffreedwdyiaihessiifiiedish@ated in
gg%ﬁgﬁycaﬁ;%é?“é%%??té”ﬁ?ﬁ?tad§é§¥é§f”Qr"EESe, it may be
used as an addition to the anchors of figures 1 to 12,
mainly for thin slabs and with tilt angles from 20 to 45°

by increasing the compression cone and the adhesion.

2s illustrated in figures 18 to 20, in this case, the
anchor with 20°-tilted diverging branches 13a, 13b is
without any active facets, with the bodies 2la, 21b 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.

In the illustrated example, the extender extends on either
side of the anchor over a length of 120 mm.

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

construction element.
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maki ng t han when the anchor and the extender are as
separate parts. 10 The particularities of the

enbodi nents of the anchor described above, such as
the square sectional shape of the case, the

hori zontal extension of the eonvergi ng branches, the
10, 20, ... 45 tilt of the diverging branches, the 15
presence or the absence of internediate facets 31,
their nunber, may be conbined with each other in

q{h%eregi@ergbe{érpeelgﬂghgu@lgnf{?g%%ygegegﬁndl no% ornestsqeon cone
constructi on | enent to e pen I'nNg on
PRE s, PERECHRidHDr andcebpditay eochike ingnwent i ey be

lalﬁq%ﬂl'é@%dalaﬁﬁelerm@? BhEPERL PATLON; s &L tlh‘?rver‘?ﬁ%hq_f Eheps.
above particularities, i.e.: - internedi ate facets

3la, 31b with variable length 25 and tilts - a
dtti fifsepiosg ikdse tot heakai \oer gjerrgijbfgannfh% mdtathi seetl 34, one-

%eikéc@r %ﬁdﬂ&reddgflnﬁ%gan&geﬁgégp %Iht J' Cﬂ{g stiffening

anchoring cone - a case wt |verg|ng
Eraéﬁcr?éé&ig 182 ¢3hengdpr( @tlﬁénenﬂ:pglprr@f)ldmgn BEhof¢oRpreical

hbahngarthéﬂ4aﬂuhﬂbkh@f whtebr emsarivie thetkwaetl ofre as
@galnlgg the tilt angle of the diverging _
gncﬁ ®35-°13b includes a horizont al portion, this
flat part 14a, 14b may 22 consist of a single part

when phecapehr:isef orded iy %m@o@ghEnE atofar%heor%nchor
two distjnct flat parts when the anc IS

gésFﬁbbggnﬁpﬁga, FP%@ ﬁ%r?ge square sectlonal shape of the

case, the horizontal extension of the ccnverging branches,
the 10, 20, . 45° tilt of the diverging branches, the
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.

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
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
{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
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5 - or an anchor which includes as a neans for

mai ntaining the tilt of the diverging branches 13a,
13b a portion with various tilted faces two by two an
anchor provided with an extension el enent as an
addition 10 - or further raigng 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

rel ative.dfsitdhe AnchoL s, Ofe therPriitdn affle ALcRELVERT Sormed
the divergent active branches from bending under th

e
vei ght Y t Re Tt ELaporPaLtti A, Thahke (Bsuifet flat
means f qrar®d nivAeNI Nthet hendéhdt ok thesedragpches; c@@bined
formed by, t.he cqnvergent strengthening branches. It is
particul%k?%%ﬁﬂgﬁ%ed to the lifting of thin panels or
nets. 251 nded,ar@or | ivhidy ofnchedednoret ea papeins for

t he anchol4 % i GaRAGHY tdavelepedebyitBeghhanshgsches 13a,
tilted between 10 ‘and 45 re a ﬁ

) lative t rizont al
pl ane i stitbrk RAGGHiF @aif Vﬁﬁaﬁutshaﬁaa%?%%a bye by two
hor+zontal danehegs;ovided viertpendi extansion tdkerdmdy as an
of the @ﬂ%ﬂ.jxﬁpd having 01 tilt 30 in relation to a
hori zonta ane. The anchor can therefore have a.
smat | er YergitEiarar aisandoff iagcR6r 4 1dpstrpgekndinttgpee 13
wher eof thesfiget devel op a | ess significant anchoring
capacity, and can therefore be located in the
direction of the width of a thin panel, or a sheet. 23
Nor edwemn, Hvhéheompsesdponohoicetdprpmededyantiethe figures,

dircer gephorbrapchesihg disectied alQngi+d JAOr BBbsents major
preferred direction to the active surface of a branch

ggvgwgﬂﬁeﬁyr@ﬁétéygoﬁpFFh?nanchors of the prior art.

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,

formed by the convergent strengthening branches.

It is particularly adapted to the lifting of thin panels

Or nets.

Indeed, upon 1lifting 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 horizontal branches, i.e.
perpendicular to the body of the anchor and having 0° tilt
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 ¢f a thin panel, or a sheet.
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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 accesding to the invention
devel ops conpression 10 forces in the direction of the
sl ab having the largest size and therefore never
along the direction of smaller size, avoiding
breaking in this direction. Mreover, an anchor of
this type is made by a sinple and 15 I nexpensi ve
NEREPHEELur ithG rEIMIE S PeFedf OFF e heeheRBR n§Yoftheonfiivergent

pRenehetWosf I:mt:egeéal @msngl\/@rﬁ@yﬁal bRepbtr&f &€ ection to
ne of _the, an

[ { bet t .
OBoaEte o PACarS OF FrarTrae Sectlof defite 2Fah F1 in
deagtieeahgl endwhpchhaveidse ahysantleed aln welak anl ane which the

@@HEQEP@ dyféﬁo<§§n%aﬁglanﬁgaVQhQ&;be@@ﬂﬁ}ar§MDE5 anchors
Mor eover, _in ustrated enmbodi'ments, thé an

I
BaPRERA differ gPPy Brarftiies sheged pdndepbaver g.bﬁgaufs of
branchesulda, sparefefgtes ba erlgriged eB6dnanfO9dkhe disc,

f
LFeSopbpeaERbENTERS:! 10l ! Al Ll B
dPrcpgasin 3then iddrewdipon ust r dhed sbadmpharvynandher slargest

6see Bakl ecBdrdfodd NBeFErC A1y X8 HNee8BEHAT ¥Seshaller
is selected.to have a Ioaduﬂgbgﬁpa0|ty of 20 to 50

£OAS, MARLSIRY BFFHFCRA titht Si'bl e to define

an acute angl e between a dlverglng branch 13a, 13b

folLlo or 4. C rgi.n G
200 oL OMACIOUZ N 2y TRNE" S IR anc
ﬂﬁﬁxﬁ§§§hﬁPe@aPPﬁﬁcbﬁF%%Q WﬁéhPﬁrcPﬁé§§ 6f tihe fepding of

paLy 8¢ 4r Swo8fram afedidysin 5 fact defines a
nmechani cal strength if 1, 3, 5 tons or

Moreover, 1in all of the embodiments, none of the angles
between two consecutive facets of the flat section define
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, 13k and converging

branches 1l4a, l4b are equal to or greater than 90°.

Indeed, the thickness of the flat part used, which 1is
selected to be of the order of one millimeter and of at
least 3 mm in the illustrated exemplary anchors (see Table
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



nore, with which the anchor nmay be related to the

wei ght of the construction elenents to be handl ed. 25
CLAIMS 1. An anchor for lifting and raising

construction el enents, such as concrete panels, 5

formed fromat |east one flak4section, conprising an

upper part (1) for hanging on a handling engine

extending along a principal plane (P), a part form ng

t he body of the anchor, and a part (17) form ng the
cg%eeglhgebéaﬁégr 1399 dgsi 98€QntQ1€HSH5§u§£‘&P@£H@ 4P the

e construction el enent f oot
é@ PFsWhéhtRﬁobﬁéﬁ%ﬁ%%eilé%ﬁt]E&Bt%|verglng |n the
directlon of the Iomer end (17) of the anchor (11),
Qut si nci_pal ane (P)
P R e thm iR o eH i g 57 qEFe) in
tfh@:i;e @I@Kﬂe“regﬁ ng bregichigsadef 8hieggth cdfpressiden Tofens or

weeRr, | ifittinng,Hihe, canst eEHGIE(BPnmgyeg@ntnel%m@rdaq;@rﬁ}?@dwelght
in that it conprises at |least one flat part (14a,

ffbfhéoﬁﬂgéFFHﬁt%ﬂ% EWRBP BN cHe L] 1 dlEsy) to each
other to maintain the predeterm ned angle (y) between
20 both of these branches (13a, 13b) and to formwth
t he di vergi ng branches, a stiffening case |ocalized

at the foot of the anchor. 2. The anchor according to
claim1, 25 characterized in that it conprises two
flat parts (14a, 14b) each integral with the | ower
end of a diverging branch (13a, 13b), these two fl at
parts converging toward each other in the direction
of the Ilower end (17) of the anchor (11) and being in
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30 contact with each other along their |ower edges
(18a, 18b) and defining convergi ng branches for

mai ntai ning the predeterm ned angle (y). 26 3. The
anchor according to claim?2, characterized in that the
two converging branches (143@ 14b) are integral wth
each other by their |ower edges (18a, 18b). 5 4. The
anchor according to claim2 or 3, characterized in
that it is fornmed fromtw flat parts, each

conpri sing consecutive partsaggparated two by two by
bending lines (22a, 23a) and defining a 10 head part
(1), a divergent branch (13a) and a nmaintenance
branch (14a), tAe fiasthand tfmrsecbhﬂtlﬁdal Pgadt raising

(12a, éﬁ@hﬁ@tp argae&sgtgackshehba%ks 3 th*jm&énels,

accor |ng 15 characterlze
it |sff>6mﬁ*édfffp@ma§ diergite amieattlgfarsequinn c PR B Sigig an

lconseqppeye part s (Slaparf@&edhat@@m@y er]? abyhbﬁﬁ@hﬁg engine
I nes erl

head ﬁ%g? ?é&%)élaﬁ?l?sta?Qéﬁﬁﬁn?laQﬁE, (ﬁggﬁft Storming
firstthei bodyarde tranzhcidrda)and ZOp@e¢oﬂd7) forming the

”a'nt?B@BC%fbﬁﬁﬂ§haﬁéﬁ@9’aﬁdsgggggngﬁv%%ggﬂknnﬁga@&&horing

(13b) and a, second head part anc
accor dithg t%naﬁ§“bfcpﬁétrBFEé@H|rﬁﬂ?ﬁ%ﬂﬁns this foot (17)
char aebrptzetng ntiwbatoddnE@Fpr{ 586, 125) | aieepgsad in the

bet weg head .( d t he diver t ches 13a,
13b), rggglo%s?’ elt%jl Cat Of)"'éarrt sert 13,9?’13?% gll VEY gcl(hng [ hll) !
relatﬁéﬁeﬂ@lﬁachoaﬁﬁeﬁeln‘ﬂh% pif iecivoh oflahe eri®) and

(17) ebrhbgganaharydehl) thekM NY predetermined angle (vy),
these diverging branches defining a compression cone
upcn lifting the construction element, characterized
in that it comprises at least one flat part (1l4a,
14b) connecting the two branches {13a, 13k} tc 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.

2. The anchor according to claim 1,
characterized in that it comprises two flat parts
(l4a, 14b) each integral with the 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 alcng their lower edges (18a,

18k) and defining converging branches for maintaining

the predetermined angle {vy).
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active facets which, when the anchor is firmy fixed
30 to the construction el enment, ensure adhesion
thereof to the construction material. 7. The anchor
according to claim6, characterized in that it
conprises, interposed 27 beRéeen the active facets
(31a, 31b) and the divergent branches (13a, 13b),
internedi ate facets (32a, 32b) converging toward each
other in the direction of the end (17) of the anchor

or parallel 3 5 4, eachnehher. dcchhaiagchoraccrding 2,
to any of the  preceding clains, characterized in that

the di°PergeRETiBrdnches "Eda, tNab)tul e WGVEEFLPH branches
rel ati(arato 14ie) 1Qreri hotpabapl aneH Praby astlangl &y their
(yl2) 8 . The anchor according to
cIain#%%%%ﬁgggégtzgg%éd9?%9that t he divergent branches
(13a, 13b) 15 are tilted in relation to the principa
plane (P) by, anrgdgl & sibist atdAldihvequal t9a4h. bheor 3,
t wo dlﬁergent .branches &;Sa,.lsb) and thg tg@ ‘ flat
mai nt ERANCECBFaAtHes'™ (1A 14b) fef fRFMgIa TrOom two 1ia
rect apgultar cemtlourconmprafsdngbl yonsgoateve 2@akl@s Theparated
ancho ceQr ding,.t,0 LMm.8;: r ri LRt .
t he d%&gr%gn?h%rgkcﬁ%éaégga}lggg)?gggh %g%%régg Hgklnlng 2
tilte&epdrt PEHtI n (Rék at Pondiyerfenpri Reppah plhse) (Ppnd a
gsé anm_amglt@naugat &%kgdgﬁﬁﬂ ymlnefu)ajl t:ae7gfiﬁtd apMelrtIHelCabecond
posi.tion rallel to the pringipa ne
() P TeheBatti pa2io FRETUPHEY HortTi (i Naufe”
t he
5. The anchor according to c¢laim 2 or 3,
characterized in that it is formed from a single flat
part (12) comprising consecutive parts separated two

by two by bending lines (22a, 23a, 25, 23b, 22b) and

defining 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).

6. The anchor according te 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 relaticn to each other in 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.

7. The anchor according to claim o,

characterized in that it comprises, interposed
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mai nt enance branches (14a, 14b) each extending froma
vertical portion (36a, 36b). 30 11. The anchor
according to any of clainms 4 to 10, characterized in
that the two flat parts (2l1la, 21b) form ng the head
(1) are stuck agai nst each ofher and conprise
orifices (23) for the passage of a lifting ring or of
an additional frame. 28 12. The anchor according to
any of clains 4 to 10, characterized in that the two

flat patfigef2lane?l)ct vy mMpg-dhe heads(1) 3868  and  the
separated fromeach other, the 5 anchaor conprisin

. g a
head E3BFTPRLEr FISEFNSet wééndt hel i fR&CTPSFigte215acets
21b) . (23a, The2apchoeonaeeoi G Ngt dbwaedly @icH heoiecedimg the
cl ai gy, teri [ h t S essi flat
art sELEECFIE" 8, 388, hd TEL (B PHRETINAEE | magpiaer
defi n€2t @dchbythew- an angl e equal to or greater than

900. 14. The anchor according to claim 13,
characterjzed in that tEe flat part, is nade in steel

15 15. THe anchdl® ac@BFBPRg i8¥9 t hE®pr 08I ngt  the
cl armsedivay act @imzedcharbhaeritedonpr i skest t wher ail Svexgent

fi 4 ext i ng ong. ngi t udj . edge, of

the oyt TRET1 af b kAt B e R (a0, e
20 PEEDC iRl i FRpe (Pt Pangie apghet HE/ bbdpesieene 45° and
fletoe part (21la, 21b). 16. A device for lifting and/or

rai sing construction elenents, conprising an abchor
according 25 yo any of preceding clains and an

ext ensi o -el endhte (513ndiavi ng theogéheygal shape cdfeia 8,

Pr ofid e d¥r@Viededn 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
branches ({13a, 13b) and the twc malintenance branches
(l4a, 14bk) defining a rectangular contour, preferably

square.

10. The anchor according to claim 8, characterized
in that the divergent branches (13a, 13b} each comprise
a tilted portion in relation to the principal plane (P)
by an angle substantially equal tc 70°, and a vertical
position (36éa, 36b) parallel to the principal plane (P},
consecutive to the tilted porticn (13a, 13b}, the
maintenance branches (14a, 14b) each extending from a

vertical portion (36a, 36b).

11. The anchor according to any of claims 4 to 10,
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 lifting ring

or of an additioconal frame.
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with at |east two opposite faces (52a, 52b) with a
sane tilt as the diverging branches (13a, 13b) of the
anchor, and conforned so as to be able to cross the 30
cavity defined by the stiffening case of the anchor
and to extend on either side8of this case with each

its two tilted faces extending the correspondi ng

di verging branch (13a, 13b) along the sane tilt.

12. The anchor according to any of claims 4 to 10,
characterized in that the two flat parts (2la, 21lb)
forming the head (1} are separated from each other, the
anchor comprising a head (30) interposed between the two
flat parts (21la, 21bj}.

13. 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°.

14. The anchor according to claim 13,

characterized in that the flat part is made in steel.

15. 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, 21b), each fin (41a,
41b) defining a tilt angle with the body of the flat
part (2la, 21b).

16. A device for lifting and/or raising
construction elements, comprising an abchor according
yo any of 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 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 (13a, 13b) along the same tilt.



