Office de la Proprieté Canadian CA 2531076 C 2011/01/04

Intellectuelle Intellectual Property

du Canada Office (11)(21) 2 531 076
Un organisme An agency of

d'Industrie Canada Industry Canada (12) BREVET CANADIEN

CANADIAN PATENT
13) C

(86) Date de depot PCT/PCT Filing Date: 2004/07/02 (51) Cl.Int./Int.Cl. £E04G 71/7/04(2006.01)
(87) Date publication PCT/PCT Publication Date: 2005/01/20 | (72) Inventeur/Inventor:
(45) Date de délivrance/lssue Date: 2011/01/04 SCAWOERER, ARTUR, D
: : : . (73) Proprietaire/Owner:
(85) Entree phase nationale/National Entry: 2005/12/29 PERI GMBH. DE
(86) N° demande PCT/PCT Application No.: DE 2004/001409
o o (74) Agent: CASSAN MACLEAN
(87) N° publication PCT/PCT Publication No.: 2005/005750
(30) Priorité/Priority: 2003/07/05 (DE103 30 462.2)

(54) Titre : DISPOSITIF DE SERRAGE POUVANT ETRE ACCROCHE
54) Title: HOOKABLE TURNBUCKLE DEVICE

(57) Abrégée/Abstract:
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one another, and a wedge (18) or the like, the claws (12, 13) having legs (14, 20; 41), the legs (14, 20; 41) having contact surfaces

,
L
X
e
e . ViNENEE
L S S \
ity K
.' : - h.l‘s_‘.}:{\: .&. - A L~
.
A

A7 /7]
o~

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




CA 2531076 C 2011/01/04

anen 2 531 076
13) C

(57) Abrege(suite)/Abstract(continued):

(30, 31; 43) extending In a plane to rest on struts (7, 21; 50) of frames (5, 6) of concrete shell elements (1, 2), the legs (14, 20; 41)
having lugs on their free ends (16, 22; 40), which are capable of engaging behind depressions (9, 15) In frames (5, 6) of concrete
shell elements (1, 2), Is characterized In that an extension (17; 42; 44; 45) is provided on a lug (16; 40) of a leg (14; 41), which

extends away from the contact surface (30, 43) at least partially perpendicularly to the plane of the contact surface (30; 43) of the
leg (14:; 41). The mounting of the turnbuckle device Is thus made easier.
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ABSTRACT OF THE DISCLOSURE

A turnbuckle device (11) for clamping concrete shell
elements (1, 2), having two c¢laws (12, 13), which may be
displaced toward one another, and a wedge (18) or the like,
the claws (12, 13) having legs (14, 20; 41), the legs (14,
20; 41) having contact surfaces (30, 31; 43) extending in a
plane to rest on struts (7, 21; 50) of frames (5, 6) of
concrete shell elements (1, 2), the 1legs (14, 20; 41)
having lugs on their free ends (16, 22; 40), which are
capable of engaging behind depressions (9, 15) 1in frames
(5, 6) of concrete shell elements (1, 2), is characterized
1in that an extension (17; 42; 44; 45) is provided on a lug
(16; 40) of a leg (14; 41), which extends away from the
contact surface (30, 43) at least partially perpendicularly
to the plane of the contact surface (30; 43) of the leg

(14; 41). The mounting of the turnbuckle device 1s thus

made easlier.

(Figure 1Db)
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HOOKABLE TURNBUCKLE DEVICE

The present invention relates to a turnbuckle device for
clamping concrete shell elements, having two claws, which
are displaceable toward one another, and a wedge, the claws

having legs, the legs having contact surfaces extending 1n

a plane for contact on struts of frames of concrete shell
elements, the legs having lugs on their free ends which are

capable of engaging behind depressions 1n frames of

concrete shell elements.

A turnbuckle device according to the species 1s known, for

example, from DE 35 45 273 Al.

Concrete shell elements are used to erect delimitations for

concrete bodies to be cast such as building walls. In order
to obtain delimitations which may be cemented in, typically
multiple concrete shell elements mwmust be connected

permanently to one another. Turnbuckles are used to connect

the concrete shell elements.

The concrete shell elements essentially comprise a shell
skin, a frame, and struts for stabilizing the frame. The
turnbuckles are typically positioned 1n the area of the

intersections of struts and frames. Each c¢claw of a

turnbuckle encloses a frame section of two concrete shell

elements to be connected, and the two claws - and therefore
the concrete shell elements - are clamped to one another
using a wedge, i.e., the claws are moved toward one another

and 1nto one another in a clamping direction.

Turnbuckles of the related art, such as those according to

DE 35 45 273 Al, have contact surfaces of legs of the claws

resting on the top of transversely running struts of the

M—

concrete shell elements. To clamp the turnbuckle, the
turnbuckle must first be oriented. In particular, lugs on

the free ends of the legs must be inserted 1nto vertically
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running grooves in the frame sections of the two concrete
shell elements. As soon as the lugs of the legs of both
claws are simultaneously 1n position, the wedge may be

advanced to clamp the claws.

The object of the present invention 1s to provide a

turnbuckle device which is simpler to orient and mount.

This object is achieved according to the present invention
for a turnbuckle device of the type described at the
beginning in that an extension 1s provided on a lug of a
leg, which extends away from the contact surface at least

partially perpendicularly to the plane of the contact

surface of the leg.

Concrete shell elements are welded to one another 1n the
contact area of frames and struts for stabilization. While
a strut, particularly a transverse strut, 1s 1mplemented as
flat on its head area, the frame has a depression or groove

in the contact area. The depression or groove 1S

particularly used for the purpose of allowing the lug of
the turnbuckle device to engage, through which the
turnbuckle device 1s to be secured i1n a movement direction
perpendicular to the shell skin. The depression or groove

in the frame 1is partially covered by the head area of the

strut, so that a cavity remains between strut and trame. It
the depression 1s 1implemented as a groove, the cavity

represents a through opening in the contact area. The strut

and frame are only welded at the areas of the strut and

frame which actually press against one another, so that the

cavity remains after the welding.

The extension on the lug of a leg according to the present

1nvention may project 1into this cavity. The extension

projects away from the contact surface of the lug. In this

case, the extension may project both perpendicularly and

also diagonally in relation to the contact surface. The
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extension on the lug assumes a hook function. The claws

which the extension belongs to may not be shifted
significantly 1n a direction parallel to the contact
service of the 1leg in a state 1n which the extension
engages 1in the cavity  between frame and strut.
Simultaneously, at least one contact surface of a leg of
the claw rests on the strut. The position of this claw 1is
thus fixed. This position is suitable for clamping the

claw.

If a claw of the turnbuckle device has been fixed by the
extension, the other claw of the turnbuckle device may be
oriented easily with one hand 1in order to produce the

clamping position of the turnbuckle device.

Subsequently, an assembler may drive the wedge 1into the
turnbuckle device without having to hold the turnbuckle.
Overall, the turnbuckle device according to the present
invention allows simple and rapid one-hand mounting by an

assembler.

I1f there are no suitable cavities for engagement of the
extension in existing concrete shell elements, cavities for
the purpose of receiving an extension may also be

introduced into the concrete shell elements with low

outlay, of course.

To improve the hold of the turnbuckle device, multiple

extensions may also be provided on lugs of different legs.
The turnbuckle device must then be provided with sufficient
play between the two c¢laws to be able to Dbring the

turnbuckle device into a clamping position.

In a preferred embodiment of the turnbuckle device

according to the present 1nvention, the extension 1is
provided on a lug of a leg, the leg being able to be

applied to a top of a strut i1n the mounted state of the
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turnbuckle on two concrete shell elements positioned next
to one another in the horizontal direction. In other words,
in this embodiment, the extension having a hook function 1is
implemented on one of the top legs of a claw when the

clamping direction of the claws runs horizontally. In this

case, the suspension of the turnbuckle 1n the clamping
position 1s especially simple for the assembler, since
gravity makes the mounting of the turnbuckle 1in the typical
position (i.e., with horizontal displacement of the claws
for clamping) easier by fixing the turnbuckle 1n this
typical position. Gravity acts as an additional means for
orientation and fixing. The edges of the extension and the
contact surface of the leg of the extension define the

position of the claw of the leg having the extension.

In another advantageous embodiment, the extension 1s
positioned on a lug of a leg of a first claw of the two
claws, and the wedge is held guided 1n the second claw. In
this case, only the second claw is movable as the wedge
advances, while the first claw remains fixed in place. The
mechanical 1load of the extension during the mounting

procedure 1s thus kept small.

Furthermore, an embodiment 1in which the extension 1is

implemented as a hook is advantageous. In particular, the

extension may have a projection on its end facing away from

the contact surface, which extends back toward the contact

surface at least partially parallel to the contact surtface.
Suitable depressions on the head end of the strut may be

provided for 1mproving the engagement of the hook. The

extension may also extend completely through the cavity
between strut and frame and the projection may 1in turn
enclose the strut. The hold of the c¢law on the concrete

shell elements may thus be improved.

Further advantages of the present invention result from the

description and the drawing. The above-mentioned features
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and the features explained 1n the following may also each be
used individually or in arbitrary combinations. The embodiments
shown and described are not to be understood as a complete list,

but rather have exemplary character for the description of the

present 1nvention. It 1s obvious that the «claws of the
turnbuckle according to the present 1nvention do not necessarily
have to be clamped using a wedge, because arbitrary clamping

means do not influence the idea of the present invention.

In summary, an aspect provides for a concrete shell assembly
comprising:

two concrete shell elements, each concrete shell element

comprising frames, with transverse struts attached therebetween,

respective frames of the shell elements being abutable with one
another, each frame comprising a 1longitudinally extending
groove-shaped depression providing a cavity between the frame

and a corresponding attached strut;

a turnbuckle device clamping the respective frames and

concrete shell elements together, the turnbuckle device
comprising:

two claws, displaceable toward one another, each claw
comprising a pair of spaced legs each having a respective

contact surface extending in a plane parallel to and engaging an

outer surface of a corresponding strut received between the pair

of legs,

a wedge 1nterlockingly engagiling each claw for fixing the
claws relatlive to one another 1n a clamping position;

a lug disposed on and planar with an outer free end of

each of the legs for engaging the depression 1n a corresponding

frame; and

an extension disposed on the lug of one of the legs of
the two claws, the extension extending traverse to the contact
surface of the one leg and projecting into the cavity between

F

the strut and the frame of one of the concrete shell elements
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thereby holding the turnbuckle device in position as the claws

are displaced toward one another;

wherein each end of each strut includes a recess facing

the depression of a corresponding attached frame, and the
extension has a hook shape with a second section disposed at a

free end of the extension bent inwardly toward the one leg and

disposed for entering the recess.

The present invention is illustrated in the drawing and

will Dbe éxplained in greater detail on the basis of

exemplary embodiments.

Figure la shows a schematic 1llustration of concrete
shell elements, a cavity being provided between

a transverse strut and a frame section;

Figure 1b shows a schematic illustration of the concrete
shell element of Figure 1la having a turnbuckle

device according to the present invention:

Figure 2 shows a schematic sectional illustration of the
turnbuckle device according to the present

invention from Figure 1b in a horizontal plane;

Figure 3 shows a schematic sectional illustration of the
turnbuckle device according to the present

invention from Figure 1b in a vertical plane;

Figure 4a shows the lug of a leg of a claw of a
turnbuckle device according to the present
invention having an extension projecting

perpendicularly from the contact surface:

Figure 4b shows the 1lug of a leg of a claw of a

turnbuckle device according to the present
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1nvention having an extension projecting

diagonally from the contact surface;

Figure 4c shows the 1lug of a 1leg of a claw of a
turnbuckle device according to the present

invention having an extension 1mplemented as a
hook ;

Figure 4d shows a schematic vertical section through the

lug of Figure 4c¢c 1in the mounted state on a

strut having a depression for the engagement ot
the hook.

Figure la shows a schematic illustration of typical
concrete shell elements 1 and 2, which are positioned
horizontally neighboring one another and are to Dbe
connected solidly to one another. The concrete shell
elements each have a shell skin 3, 4. Liguid concrete
compound 1is to be cast and hardened on the side of the
shell skins 3, 4 lying in front 1n Figure 1. Frames 5, 6
are implemented on the outer edges on each of the backs of
the shell skins 3, 4. The frames 5, 6 are reinforced and
stiffened by struts 7, 8. The strut 7 1s 1implemented as a
transverse strut and 1s welded to the frame 5 at its left
head end in the figure. The frame 5 has a groove-shaped
depression 9, which extends in the vertical direction over
the entire section of the frame 5 shown. In particular, the
depression 9 also runs behind the left head end of the
strut 7, through which a cavity 10 remains between the head

end of the strut 7 and the frame 5 1n the form of a through

opening.

Figure 1lb shows the concrete shell elements i, 2, which are
connected to one another using a turnbuckle device 11
according to the present invention. The turnbuckle device
11 has a first claw 12 and a second claw 13, as well as a

wedge 18. The two claws 12, 13 each have two legs, of which

g
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only an upper leg 14 of the first claw 12 may be seen in
Figure 1b, while the other 1legs are covered. The legs
enclose the frames 5, 6 above and below transverse struts,
of which only the strut 7 is wvisible. In this case, contact
surfaces of the upper legs lie on the transverse struts.
Furthermore, lugs on the front free ends of the legs engage

in groove-shaped depressions 9, 15 of the frames 5, 6.

A lug 16 of the leg 14 engages in the depression 9 of the
frame 5. On the bottom of the lug 16, i.e., on the side of
the leg 14 which also represents the contact surface of the
leg 14 on the strut 7, the lug 16 has an extension 17
projecting downward. This projects into the cavity between
strut 7 and frame 5. The extension 17 blocks displacement
of the leg 14 in the direction to the right on the strut 7.
The remaining parts of the lug 16 block displacement of the
leg 14 in all other directions parallel to the contact
plane of the leg 14 on the strut 7, particularly toward the
shell skin 2 or away from it or toward the other concrete

shell element 2. Therefore, the leg 14 and the claw 12 o:

1]

the turnbuckle device 11 connected to this 1leg 14 are

largely fixed in place. Only slight play remains of the
mobility for hooking and unhooking the leg 14.

The turnbuckle device 11 therefore only still has one

degree of freedom, specifically the position of the second

claw 13 in relation to the fixed first claw 12. In this
case, the claws 12, 13 are guided like rails one 1inside the
other in the clamping direction. The degree of freedom of

the second claw 13 may therefore be controlled easily with

one hand by an assembler. This makes mounting easier.

Figure 2 shows a schematic i1llustration of a horizontal
section through Figure 1b just above the turnbuckle device

11 with a view downward. The turnbuckle device 11 comprises

the first claw 12, the second claw 13, and the wedge 18. By

advancing the wedge 18, a relative motion of the claws 12,
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13 toward one another (in Figure 2: first claw 12 to the

left and/or second claw 13 to the right) may be caused for
the purpose of clamping. The turnbuckle device 11 1is
applied loosely and ready for clamping in the state shown.
The claws 12, 13 have legs 14, 20 whose bottoms rest on the

tops of struts 7, 21 as contact surfaces.

Lugs 16, 22, which engage in the groove-shaped depressions

9, 15 of the frames 5, 6, are positioned on the free ends

of the legs 14, 20 facing toward one another. A movement ot
the turnbuckle device 11 away from the shell skins 3, 4 1in
a direction perpendicular to the plane of the shell skins
3, 4 is thus prevented. A movement of the turnbuckle device
11 toward the shell skins 3, 4 is Dblocked by the
application of the first claw 12 to the frames 5, 6.

In order to block movement of the first claw 12 in Figure 2
to the right, the lug 16 of the leg 14 of the first claw 12

has the extension 17, which extends into the plane of the

drawing of Figure 2 and may come to rest on a lateral

surface of the strut 7.

This may be seen Dbetter in the wvertical sectional
illustration of Figure 3. The sectional plane of Figure 3
is marked with "III" in Figure 2. Vice versa, the sectional

plane of Figure 2 is marked with "II" 1n Figure 3.

The bottoms of the legs 14 and 20, specifically the contact

surfaces 30, 31, rest on the tops of the struts 7, 21. A
lower leg 32 of the first claw 12 and a lower leg 33 of the
second claw 13 are also visible in Figure 3. All legs 14,

20, 32, 33 have lugs 16, 22, 34, 35 projecting into the

groove-shaped depressions 9, 15 of the frames 5, 6. The
extension 17, which points away from the contact surtace

30, 1s located on the lug 16 of the leg 14. In the case

shown, the extension 17 projects perpendicularly away from

the plane of the contact surface 30. The extension 17
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encloses the left upper edge of the strut 7 in Figure 3. A
movement of the leg 14 to the right in Figure 3 1s thus
blocked, since the extension 17 opposes this movement like
a hook. As long as the turnbuckle device 11 1s not lifted
against the force of gravity, the first claw 12 1s fixed by
the extension 17, which extends into the cavity 10 between
strut 7 and frame 5. The first claw 12 only has play 1in
that the width of the extension 17 1s less than the depth

o
p—

of the groove-shaped depression 9. The width of the

extension 17 may be tailored to the depth of the depression

9 according to the present invention to minimize the play.

The lower legs 32, 33 are spaced from the bottom of the
struts 7, 21 by more than the length of the extension 17
projected on the normal line of the contact surtfaces 30, 31
(= vertical length of the extension 17), in order to allow
the extension 17 to be lifted out of the cavity 10. The
lower legs 32, 33 therefore do not require flat contact

surfaces for contact on the bottoms of the strut 7, 21.

Figures 4a through 4c show possible embodiments according

to the present invention of the extensions on the lug of a
leg. Figure 4a shows the simplest embodiment, which 1s also
implemented in Figures 1lb, 2, and 3. An extension 42, which
extends perpendicularly away from the plane of a contact
surface 43, i1s attached to a lug 40 which is positioned on

the free end of a 1leg 41. The contact surface 43 1s

essentially the bottom of the leg 41 i1n Figure 4a.

An extension 44 which extends in a curve away from the
contact surface 43 1s shown in Figure 4b. Observed as a
vector, the curve of the extension 44 has a component which

projects away perpendicularly from the contact surface 43
and a component which extends parallel to the contact

surface 43. The extension 44 thus extends away from the

contact surface 43 partially perpendicularly to the plane

of the contact surface 43. In a further embodiment of an
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extension, it 1s advantageous if the wvector component of
the extension running perpendicular to the contact surface

of the leg is always larger than the component of the

extension running parallel to the contact surface.

Figure 4c shows an extension 45 which is implemented as a
hoolk. The extension 45 has a first section 46, which
extends away perpendicularly from the contact surface 43,
and a second section 47, which has a wvector component
parallel to the contact surface 43 and faces toward the
main part of the leg 41. The second section 47 may also be
implemented as a projection on the first section 46. A part
of the extension 45, the second section 47 here, 1s bent

back toward the leg 41 1n a way.

The hook-shaped extension 45 is provided for wuse with
specially designed struts, of which one possible strut 50
ig shown in a vertical section in Figure 4d. The strut 50
has a recess 51 on its head side facing toward the frame 5,
which is provided for the engagement of the second section
47 of the hook-shaped extension 45. In this geometry, the
leg 41 may only be raised from the strut 51 when the lug 40
and/or the leg 41 has been shifted to the inner edge 52 of
the groove-shaped depression 9. This may be taken into

consideration easily by an assembler as the leg 41 1is

threaded in and out, but the probability of the associated
claw unintentionally sliding out of a position allowing

clamping is greatly reduced. The mounting of the turnbuckle

device according to the present invention 1s thus made

casier.

In order to make the mounting of a turnbuckle device for

concrete shell elements easier, an extension, which may be

inserted 1into a cavity on a concrete shell elements, 1s

attached to at 1least one free end of the leg which 1is

provided for contact on the strut of a concrete shell

element. The extension has a hook function and fixes the
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leg and therefore at least a part of the turnbuckle device

in a position suitable for clamping the turnbuckle device.
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WHAT IS CLAIMED 1IS:

1. A concrete shell assembly comprising:
two concrete shell elements (1,2), each concrete shell

element comprising frames (5,6), with transverse struts (7, 21,

00) attached therebetween, respective frames of the shell
elements being abutable with one another, each frame comprising

a longltudinally extending groove-shaped depression  (9)

providing a cavity (10) between the frame and a corresponding
attached strut;

a turnbuckle device (11) clamping the respective frames
and concrete shell elements together, the turnbuckle device
comprising:

two claws (12, 13), displaceable toward one another, each
claw comprising a pair of spaced legs (14, 20; 41) each having

a respective contact surface (30, 31; 43) extending in a plane

parallel to and engaging an outer surface of a corresponding
strut received between the pair of legs,
a wedge (18) interlockingly engaging each claw for fixing

the claws relative to one another in a clamping position;

a lug (16, 40) disposed on and planar with an outer free

end (lo, 22; 40) of each of the legs for engaging the depression
1n a corresponding frame; and
an extension (17; 42, 44; 45) disposed on the lug of one

F

of the legs of the two claws, the extension extending traverse

J—

to the contact surface of the one leg and projecting into the

cavity between the strut and the frame of one of the concrete
shell elements thereby holding the turnbuckle device in position

as the claws are displaced toward one another;

whereiln each end of each strut includes a recess (51),

facing the depression of a corresponding attached frame, and the

extension has a hook shape with a second section (47) disposed
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at a free end of the extension bent i1nwardly toward the one leg

and disposed for entering the recess.

2. The assembly according to claim 1, wherein the extension
(17; 42; 44; 45) disposed on the lug (16; 40) of the one leg
(14; 41), and the one leg (14; 41) are disposable on a top of a
strut (7) 1n a mounted state of the turnbuckle device (11) on

two concrete shell elements (1,2) positioned next to one another

1in the horizontal direction.

3. The assembly according to claim 1, wherein the extension
(17; 42; 44; 45) 1s positioned on a lug (16; 40) of a leg (14;
41) of a first claw (12) of the two claws (12, 13), and the
wedge (18) 1s held guided 1n the second claw (13).
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