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(57) Abstract

This invention relates to a clamping and fixing arrangement which functions to fixate the various elements of formwork or
shuttering, preferably intended for moulding concrete. The arrangement is mainly characterized by an excentric locking device
which is provided with an expandable excentric part (11) and which has a predetermined axial extension in an expanded state
and an axial extension which is smaller than the predetermined axial extension in a non-expanded state. The invention also re-

lates to a form tie and to formwork or shuttering.
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The present invention relates to a clamping and fixing
device primarily intended for concrete forms or shut-
tering and functioning to hold various components, such
as form elements, in desired mutual positions.

The invention also relates to a form tie intended
primarily for concrete forms or shuttering and func-
tioning to hold a form or shuttering comprising mutual-
ly opposing form bottoms provided with form boards or
shuttering panels in desired positions. The concrete is
intended to be cast against the form boards and the
form will include at least one tension element which
extends between opposing boards, and two fixating ele-
ments provided to secure the tension element externally
of the boards, and will also include a sealing element
in which the tension element is intended to extend
between the boards and which effects a seal in the
vicinity of two opposing holes in said boards, the
tension element being intended to extend through said
holes. -

The invention also relates to a form, primarily a

concrete form or shuttering.

According to known techniques, certain clamping and
fixating problems are solved, at least when casting
concrete is concerned, by means of wedging devices. One
drawback with such arrangements is the loud noise that
is generated when the wedges concerned are knocked intc
place and also when knocked out of place, with the aid
cf sledge hammers or the like. The present invention
relates to a clamping and fixating arrangement which is
extremely quiet and rapid, among other things.

PCT/SE92/00015
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Form ties of essentially the aforesaid kind are known
to the art. Swedish Patent Application No. 8405045-9
teaches a form tie which can pe mounted from the out-
side of one of the opposing form bottoms, by passing a
tension rod through mutually opposing holes in the
boards and causing one end thereof to coact with a
fastener element provided on the outside of the other
form bottom, and fastening the tension rod on the
outside of said one form bottom by means of a wedge
arrangement. Also provided is an expandable sleeve
which can be expanded into sealing engagement with said

holes.

This known technigue, and more conventional form-tie
technique, is encumbered with serious drawbacks. For
example, the wedge arrangement described above, which
is also used in more conventional ties, frequently
requires the use of sledge hammers oOr like tools, which

results in injury, damage, noise pollution, etc. The

known techniques are also highly time-consuning and

problems are encountered with the reuse of sealing

devices, among other things.

The drawbacks of the known techniques are not found
with the present invention. Thus, the inventive form
tie can be quickly removed in a simple and quiet man-
ner. Injuries and damage are avoided, and the compon-
ents can be reused to a very high degree.

The invention thus relates to a clamping and fixating
arrangement which is primarily intended for concrete
forms or shuttering and which is intended to hold

individual form elements in desired mutual positions.
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The arrangement is mainly characterized by an excentric
locking device which has an expandable excentric part
and which is intended to have a predetermined axial
extension or length when expanded and a smaller axial
extension of length than said predetermined length when
not expanded.

The invention also relates to a form tie which is
intended primarily for concrete forms or shuttering and
which functions to hold in a desired position a form or
shuttering that comprises opposing form bottoms provi-
ded with form boards, wherein the concrete is cast
against the form boards; and which includes at least
one tension element which extends between opposing
boards; two tension-element fixating or securing ele-
ments located externally of the form boards; and a
sealing element in which the tension element is in-
tended to extend between said boards and which func-
tions to seal two mutually opposing holes in the
boards, said tension element being intended to extend
through said holes.

The form tie is mainly characterized in that it in-
cludes a first fixating element which comprises an
excentric locking device which has an expandable ex-
centric part and which, in an expanded locking posi-
tion, functions to provide a predetermined greatest
distance between the form boards and to transmit ten-
sion forces acting in the tension element in the form
of compression forces to the form bottom, at which the
excentric locking device is arranged.

The invention also relates to a form or shuttering for
casting primarily concrete and comprising at least two
form elements which are held fixated relative to one
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another by means of clamping and fixating devices, when
casting is taking place. The form is mainly charac-
terized in that the clamping and fixating devices
include an excentric locking device which is provided
with an expandable excentric part and which has a
predetermined axial extension or length in its expanded
state and an axial extension or a length which is
shorter than said predetermined length when in its non-

expanded state.

The invention will now be described with reference to
exemplifying embodiments thereof and also with refer-

ence to the accompanying drawings, in which

- Figure 1 is a schematic, vertical and central
sectional view of a first embodiment of an inven-
tive form tie mounted adjacent two form bottoms;

- Figure 2 illustrates the arrangement of Figure 1 as
seen from the right in said Figure;

- Figure 3 is a schematic vertical and central sec-
tional view of a second embodiment of an inventive
form tie mounted adjacent'two form bottoms;

-  Figure 4 illustrates the arrangepment of Figure 3 as
seen form the right in said Figure;

- Figure 5 illustrates a tension element as seen
transversely to its longitudinal axis;

- Figure 6 illustrates the tension element of Figure
5 as seen from the left in said Figure;

- Figure 7 illustrates a fixating element which is
intended for coaction with the tension element of
Figure 5 and 6, seen in the direction of its lon-
gitudinal axis;

- Figure 8 illustrates schematically a first embodi-
ment of an inventive form, in which two form-bottom
parts, seen from the outside, are joined by means
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of excentric locking devices;

Figure 9 illustrates schematically a second embodi-
ment of an inventive form, where the form comprises
a form for producing window and door openings and
with which form elements are held at predetermined
distances from one another by means of excentric
locking devices, and in which Figure the form is
shown at right angles to the plane of the main
extension of the window or door opening;

Figure 10 illustrates schematically a third embodi-
ment of an inventive form consisting of an internal
form or shuttering for producing shafts, and with
which the form elements are held at predetermined
distances from one another by means of excentric
locking devices, said Figure showing the form in
the intended direction of the shaft;

Figure 11 illustrates schematically a second em-
bodiment of excentric locking, according to the
invention, seen transversely to the expansion
direction and parallel with the rotational axis or
axes of the linkage arms provided, said Figure
illustrating a non-expanded state of said excentric
locking device:;

Figure 12 illustrates the arrangement shown in
Figure 11 but with the excentric locking device in
its expanded state;

Figure 13 illusrates a left-hand support part
according to Figure 11, seen from tlhe right in said
Figure; -
Figure 14 illustrates a right-hand support part
according to Figure 11, seen from the right in said
Figure;

Figure 15 illustrates a left-hand linkage arm
according to Figure 12, seen from the right in said
Figure:
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- Figure 16 illustrates a right-hand linkage arm
according to Figure 11, seen from the right in said
Figure; and

- Figure 17 is an axial section view through a second
embodiment of a second fixating element, said
Figure showing both the locked and the non-locked

states.

In Figure 1, the reference numeral 1 identifies form
bottoms, more specifically two mutually opposing form
pottoms each of which includes respective form boards
2, wherein concrete oOr the like is intended to be cast
between the form bottoms 1 against the form boards 2.
The reference numeral 3 identifies a form tie which
functions to hold the form bottoms, and therewith also
the form boards, in desired mutual positions, and
includes at least one tension element 4 which extends
between the panels 2 and connects the form bottoms, and
at least two tension-element securing or fixating
elements 5, 6 arranged externally in relation to the
form boards, and a sealing element 7 through which the
tension element is intended to pass between the panels
and which is intended to lie sealingly against two
mutually opposing holes 8, 9 in the form boards, said
tension element extending through said holes.

In addition to the form boards 2, the form bottoms 1
also include load-bearing parts 10, for example in the
form of vertically extending columns.

The reference numeral 5 identifies a first fixating or
securing element which includes an excentric locking
device provided with an expandable excentric part 11
and, when in an expanded locking state, providing a
predetermined greatest distance between the form boards
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and also functioning to transmit the tension forces
acting in the tension element during a casting opera-
tion to the form bottom in the form of compression
forces, said excentric locking device being mounted
adjacent said bottom.

In the illustrated embodiment, the excentric locking
device comprises a first support part 12 which is
intended to support against load-bearing parts 10 of
the form bottom, such as load-bearing parts 10 in the
form of form joists or columns 10, and a second support
part 13 which is intended to support against a stop
means located adjacent the tension element 4, so as to
enable the tension eiement to be placed under tension.
The support parts 12, 13 are pivotally connected to an
excentric, expandable linkage-arm arrangement 14 which
in a first position or state, a non-expanded state,
functions to hold the support parts 12, 13 close to-
gether in the direction of the longitudinal axis of the
tension element, the tension element preferably being
relieved of load, and, in a second positional state, an
expanded state, functions to hold the support parts
spaced from one another in the longitudinal direction
of the tension element, said tension element optiocnally
being placed under tension. Figure 1 shows the afore-
said non-expanded state.

The illustrated embodiment includes linkage arms 15, 16
which are pivotally mounted on mutually parallel pivot
shafts 17, 18, 18’ which extend transversely to the
longitudinal direction of the tension element, and
which, in this case, are connected to respective sup-
port parts 12, 13. Some of the linkage arms 16 are
connected to an excentric 19 which can be pivoted
around a pivot axis which extends substantially
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parallel with the pivot shafts or axes of the linkage
arms, wherein the excentric locking device is switched
between its non-expanded state and its expanded state
by rotating of the excentric 19, and wherein the ex-
panded state, and preferably also the non-expanded
state, constitue stable excentric-locking states.

preferred embodiments are those in which both the
support parts and the excentric has parts on both sides
of the longitudinal axis of the tension element, as
jllustrated in Figure 3, in which case the longitudinal
axis of said tension element preferably forms a sym-

metry line.

As illustrated in broken lines in Figure 1, it is also
preferred that part of the excentric locking device can
be dropped away from the tension element, so as to
enable the tension element to be withdrawn and removed
from the form. Shown in the drawings is an embodiment
in which said second support part has provided therein
a U-shaped aperture or slot 20 which enables the sup-
port part to straddle the tension element. Also shown
is an embodiment in which the end 4’ of the tension
element intended for coaction with the excentric lock-
ing device is provided with a stop-means 21 which can
be moved in the direction of the longitudinal axis of
the tension element and which functions to subject the
tension element to tension forces. In the illustrated
case, the stop-means is moved by means of screw threads
or helix 22. In the case of the embodiment illustrated
in Figures 1 and 2, parts of the excentric locking
device can be moved towards and away from the tension
element in a substantially vertical plane. In the
embodiment illustrated in Figures 3 and 4, such move-
ment can be effected substantially horizontally,
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through the intermediary of a U-shaped aperture 20,
among other things.

The second fixating or securing element 6 is intended
to detachably coact with an end part 4" of the tension
element opposite said excentric locking device in a
manner to maintain tension force in the tension ele-
ment, said tension element being brought into coaction
with the fixating element. According to one preferred
embodiment, the aforesaid end-part 4" includes a por-
tion 23 of elongated cross-section, such as an oval or
rectangular cross-section, as seen transversely to the
long axis of the tension element, wherein corresponding
fixating elements include an elongated hole 24 into
which the elongated portion 23 can be inserted when in
a given rotational position, shown in broken lines in
Figure 1, and which cannot be withdrawn from said hole
when in another position of rotation, shown in full
lines in Figure 1. The fixating element 6 of this
embodiment is mounted adjacent a form column 10 of the
form bottom 1.

aAccording-to another embodiment (not shown), the end-
part 4" is screw-threaded and the fixating element
includes a corresponding nut means.

The sealing element 7 is intended to coact sealingly
with the mutually opposing holes 8, 9 provided in the
form boards 2, while under axial compression. The
reference 25 identifies a spacer arranged between an
external part, such as a load=-carrying part 10, of a
form side and an end-part 7’ of the sealing element,
said spacer functioning to compress the sealing element
axially. In the illustrated embodiment, the spacer is
placed externally adjacent the same form bottom as the
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excentric locking device and extends between a load-
carrying part 10 of the form bottom and an end-part 7’
of the sealing element projecting externally from the
hole 9 facing towards the excentric locking device in a

corresponding form side.

In the case of the j1lustrated configuration of the
sealing element, the one end 7" of the sealing element,
the end of the sealing element remote from the excen-
tric locking device, covers one of said holes, the hole
8, internally of a form board and is pressed axially
against shuttering or form parts which surround the
periphery of said hole in order to effect a seal. Shown
is an embodiment in which the end of the sealing ele-
ment remote from the excentric locking device overlaps

said hole.

Figure 3 illustrates an embodiment in which the sealing
element is comprised essentially of an elastic sleeve
26, for instanée a sleeve made of plastic material, a
rubber-based material or the 1ike, and is intended to
be compressed pronouncedly in an axial direction and
thus to expand radially and seal the holes 8, 9.

In the case of the Figure 1 embodiment, the sealing
element 7 includes resilient parts 27, 28 for coaction
with said holes 8, 9, these resilient parts being
intended for pronounced axial compression and are
supported by intermediate parts 29 which are not com-

pressed to any great extent.

A preferred embodiment is one in which one end 7" of
the sealing element covers the holes while the other
end of said element extends through a hole and sealing
is effected by radial expansion therein, for instance
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in the hole 9.

According to one preferred embodiment, the resilient or
elastic parts of the sealing element intended for axial
compression are made of Adiprene or some similar mate-
rial, where the elastomeric material will not fasten
essentially onto concrete that comes into contact with
the sealing element.

The aforesaid intermediate parts 29, which are not
intended to be compressed axially, are preferably made
of Robalon or some similar material, and are essential-
ly conical in shape, thereby to facilitate withdrawal
of said intermediate parts upon completion of a casting
operation. The intermediate parts 29 are also not in-
tended to fasten against the concrete, and are con-
structed to this end.

The reference 30 identifies a support tube in which the
tension element extends, at least between the sides of
the form.

In the embodiment of the tension element 4 and the
fixating element 6 illustrated in Figures 5-7; at least
the aforesaid end-part 4" includes a rod-like portion
31 having opposing cam parts 32 which give an elon-
gated, oval, cross-sectional shape and which form a
screw thread or helix, wherein corresponding fixating
element 6 includes an elongated hole 24 provided with
an internal screw thread 33, said holes and screw
threads 33 being disposed such that the portion of
elongated cross-sectional shape can be inserted into
the elongated hole 24 in a given position of rotation
and can be removed from said hole in another positiocn
of rotation.
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According to one preferred embodiment, the tension
element comprises an element retailed under the trade-
name DIWIDAG. The fixating element 6 includes a nut
which is retailed under the tradename DIWIDAG. The
screw threads, however, are cut or machined on two
diametrically opposing parts 34, so as to form said

oval, cross-sectional shape.

The form embodiment illustrated in Figure 8 includes at
least two form elements, form bottoms, arranged in
sequential rows. The form elements are held clamped and
fixed in relation to one another at a join 35 by means
of at least one (in the jillustrated case two) excentric
locking device of essentially the kind described in the
aforegoing and including, among other things, an ex-
centric part 11. The excentric locking device is in=-
tended to be in its expanded state when the form bot-
toms are clamped together. The form bottoms include
fittings 36, 37 against which the excentric locking
device will act in a manner to draw the form bottoms
towards one another. In the illustrated case, a form
pottom includes outwardly projecting tensioning means
37 in which a tension force which holds the form bot-
toms together can be appliéd by means of respective

excentric locking devices.

Figure 9 illustrates a form which is intended for
casting door openings, window openings and the like.
This form includes at least two form elements 38 which
are held at a predetermined distance from one another
such as to define an opening of predetermined width,
where casting is intended to pe effected externally
against the form elements, which are held at a given
distance apart by means of at least one (in the
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illustrated case three) excentric locking devices in
an expanded state, said form elements including fitt-
ings 39 against which respective excentric locking
devices are intended to act. The illustrated embodi-
ment includes two form elements 38 in the form of
substantially E-shaped frame elements disposed in
opposing relationship. In this case, one excentric
locking device is arranged to act between each pair of
mutually opposing, horizontal element-parts 40.

The internal shaft-building form illustrated in Figure
10 includes two mutually opposite form elements 41,
each of which comprises two side-parts 42 and an inter-
mediate part 43, said parts forming a brace-like or
clip-like cross-sectional shape. The form elements 41
are held at a given distance apart by means of at least
two excentric locking devices which, in their expanded
states, act between each pair of mutually opposing
side-parts 42. In the case of the second embodiment of
the clamping and fixating device illustrated in Figures
11-16, the excentric part 11 of the excentric locking
device includes a linkage-arm arrangement 14 having two
linkage arms, a first arm 44 and a second arm 45, which
coact pivotally with a respective support part, a first
support part 46 and a second support part 47, where the
pivot joints permit rotation around mutually parallel
pivot axles 48, 49, 50 which extend transversely to the
expansion direction of the excentric ?ocking device and
where each pivot includes at least one axle element 51,
part of which has a cylindrical configuration, and a
seat 52 which has a part of cylindrical configuration
and which is intended for at least one axle element.

In the illustrated embodiment, there is included a
first linkage arm 44 which includes a corner part 53
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which extends parallel with said pivot axles 48-50 and

which carries at its extremity a bead 51 having a
partially a cylindrical configuration and forming an
axle element and which forms a stop surface 54, 55 on
each side of said bead, and further includes two stop
surfaces 56 located opposite said bead and separated by
a seat 52. The axle element, the bead, for this linkage
arm, and also for the second linkage arm, is comprised
of two transversal parts where the linkage arm is
intended to straddle a tension element. As will be
evident from the following, the stop surfaces on the
linkage arms and the support parts are arranged to
define a distinct, non-expanded position, in which each
of the linkage arms adopts a first limited rotational
position, and a distinct expanded position in which
each of the linkage arms takes a second limited rota-

tional position.

The embodiment also includes a second linkage arm 45
which includes two beads 51 which are partially of
cylindrical configuration and each of which forms an
axle element 51 and are separated by an intermediate
stop sﬁfface 57. The linkage arm also includes two
opposing stop surfaces 58, 59 on opposite sides of the
two beads in relation to said intermediate stop surface
57. Also included is a first support part 46 which is
intended to coact with said first linkage arm and which
includes two stop surfaces 60, 61 separated by an
intermediate seat for the bead of the first linkage arm
and each arranged for stopping coaction with a respec-
tive stop surface jocated on each side of the bead. The
reference 47 identifies a second stop part which is
intended to coact with said second linkage arm 45 and
which includes two stop surfaces 62, 63 separated by an
intermediate seat 52 for the one and the other of the
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linkage-arm beads 51, and each of which is arranged for
stopping coaction with a respective one of the stop
surfaces 57 intermediate of the beads and the one of
the two opposing stop surfaces of the second linkage
arm, wherein the other of the beads of said second
linkage arm is intended for the seat 52 of the first
linkage arm, wherein the linkage arms are rotatable
simultaneously between the stop surfaces of respective
stop parts and herewith between their two limited

rotational positions.

The first support part 46 is intended to support
against supporting parts of a form element and to be
through-passed by a tension element, wherein the sup-
port part is preferably displaceabe freely along the
tension element. The second support part 47 is prefer-
ably mounted on the tension element with the aid of
screw threads 47’ and is held in a given axial position
on the tension element by means of said screw threads,
wherein a radial hole is preferably provided for a
locking screw or the like, not shown.

According to one preferred embodiment, the axle ele-
ments and the seats are included in the respective
linkage arms and support parts, wherein said linkage
arms and support parts with axle elements, etc. are
formed integrally. The reference numeral 65 identifies
a handle or the like mounted on the second linkage arm
by means of which a switch between an expanded and a

non-expanded state, and vice versa, can be made.

Figure 17 illustrates a second embodiment of a second
fixating element, in which said end-part 4" includes a
substantially cylindrical peg 66 having a circumferen-
tially extending locking groove 66’ and a part 67
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connected axially therewith whose diameter is larger
than the diameter of the peg and which carries extern-
ally a screw thread 68, which is preferably broken or
interrupted in the circumferential direction. The
fixating element also jncludes a locking sleeve 69
which is mounted on a preferably supporting part of a
form element. The locking sleeve, in which said peg is
intended to be inserted, includes an internal ball
groove 70 extending circumferentially around said
sleeve, and a latching pawl 71 which connects axially
therewith and moves circumferentially, wherein two
guide rings 72, 73 and at least one (in the present
case two) intermediate locking balls 74 are arranged
internally of the locking sleeve. The locking sleeve
also includes an internal screv threaded part 79, which
is preferably interrupted in the circumferential direc-
tion, wherein said guide rings 72, 73, in a first posi-
tion, are intended to position the ball/balls in said
ball groove 70, in which position the peg is not locked
in the locking sleeve, and, in a second position, to
position the ball/balls in said locking groove and
radially inwardly of the latch, in which position.the
peg cannot be withdrawn from the locking sleeve, where-
in said second position is intended to be taken subse-
guent to withdrawal of the peg- from the iSéking sleeve
to some extent and subsequent to rotation of the peg
relative to the locking sleeve, to some extent.

The reference numeral 76 identifies friction elements,
or sealing elements, which have the form of 0-rin§s
arranged between the guide ring 72 located nearest the
free end 66 of the peg and said peg or the locking
sleeve for axial displacement of the guide ring.
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One embodiment of the invention, not shown, includes an
array of spacers, preferably in the form of rings,
which function to maintain a given distance between
form boards, shuttering panels or the like, and which
are placed between a supporting part of a form element
connecting with an excentric locking device and the
supporting part of said excentric locking device facing
towards said form element, wherein at a given axial
position of the excentric locking device, the distance
between the form boards or can be increased and de-
creased by inserting and removing spacers respectively,
said spacer arrangement including a marking which
discloses the distance prevailing at that time.

The manner in which the inventive clamping and fixating
device works will be understood in all essentials from
the aforegoing. The excentric locking device enables a
switch to be made between the two states of the ex-

centric device in a very gentle and gquiet manner, even

when the excentric device is under load.

The manner in which the inventive form tie functions
will also be understood in all essentials from the
aforegoing. Thus, the tension element of the tie is
intended to be manipulated from one side of the form,
and fixation/locking of the tension element can also be
achieved from this same side of the form. The tension
element is thus passed through holes in the sides of
the form, such that the end of the tension element is
in. contact with a fixating element and can be locked
axially thereto, by rotation. The excentric locking
device is then activated, which when expanded holds the
sides of the form in desired mutual positions. The
sealing element is compressed axially by means of
spacers, which are preferably rotatable, so as to seal
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against leakage from the cavity between the form sides.
Subsequent to pouring concrete into the form and allow-
ing the concrete to solidify or set, the sealing ele-
ment is relieved of axial joad, therewith causing the
sealing element to contract radially and to release its
contact with the concrete. subsequent to bringing the
excentric locking device to its non-expanded state, the
locking parts can be moved away or to one side in a
manner to enable the tension element and the sealing

element to be withdrawn, removed and re-used.

The manner in which the inventive forms operate will
also be evident from the aforegoing. Alternation be-
tween a moulding state and a non-moulding state can be
effected quickly and quietly. The use of wedging ar-
rangements and the drawbacks associated therewith are

avoided.

As will be evident from the aforegoing, the invention
affords important advantages in comparison with known
technology. For instance, the form tie can be mounted
very gquickly and with precision; The wedge arrangement
that requires the frequent use of sledge hammers and
1like devices is avoided. Sealing and locking of the
tension element is effected simply and very efficient-
ly, thereby enabling the joad on both the sealing
element and the tension element to be removed in a very

simple fashion.

The advantages afforded by the inventive clamping and
fixating devices and the inventive forms or shuttering

will also be evident from the aforegoing.

Although the invention has been described with refer-
ence to a number of exemplifying embodiments, it will
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be understood that other embodiments and minor modifi-
cations are conceivable within the concept of the
invention.

For example, the tension element 4 may be constructed
in several ways. In the illustrated embodiments, the
tension element has essentially the form of a rod. It
will be understood, however, that the tension element
may consist entirely or partially of a wire, cable or
the like. The end/tip 4" intended for coaction with an
insert-type fixating element 6 may be fixed to the
tension element, as illustrated in Figures 1 and 3,
although it may also be pivotally mounted on said
element.

The spacer 25 is preferably rotatable such as to take
one position in which the sealing element is not sub-
jected to axial compression and another position in
which the sealing element is axially compressed.

although Adiprene has been mentioned as an example of
the elastomeric material from which the axially com-
préséible sealing element is made, it will be under-
stood that other plastic materials of the polyurethane
type and corresponding materials may be used. In many
cases, a material having a large spring constant is
desired, i.e. a material which will provide large

compression forces at relatively small compression.

Furthermore, although not shown; the holes that are
left in the concrete by the sealing element and tension
element can be filled with a so-called fibre repair
rod. The diameter of the rod will preferably be slight-
ly smaller than the diameter of the formed hole and is
intended to be secured in the concrete with mortar
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which can be applied by dipping and which is preferably
somewhat shorter than the length of the hole, for
instance about 2 mm shorter. The repair rod will also
have essentially the same diameter as the sealing
element in its radially relaxed state.

The invention shall not therefore be considered limited
to the aforedescribed and illustrated embodiments
thereof, since modifications can be made within the

scope of the following Claims.
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Claims

1. A clamping and fixating arrangement primarily
intended for concrete forms Or shuttering and function-
ing to hold individual elements, such as form elements,
in desired mutual positions, character ized
by an excentric locking device which is provided with
an expandable excentric part (11) and which has a
predetermined axial extension in an expanded state and
an axial extension which is smaller than said predeter-
mined axial extension in a non-expanded state.

2. An arrangement according to Claiml, char-
acterized in that the excentric locking

device includes two mutually displaceable support parts
(12, 13, 46, 47) by means of which said predetermined
axial extension is defined and which are intended to
coact with load-carrying parts (10) of said form ele-
ment, either directly or indirectly.

3. An arrangement according to Claim 1 or 2,
characterized by an excentrically expan-
dable linkage-arm arrangement (14) operative in chang-
ing the axial extension, or length, of the excentric
locking device.

4. An arrangement according to Claim 2 or 3,
characterized by support parts, preferably
pivotally connected to an excentrically expandable
linkage-arm arrangement (14) which in a first position,
a non-expanded position, holds the support parts close
together, and in a second position, an expanded posi-
tion, holds the support elements spaced from one

another.
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5. An arrangement according to Claim 3 or 4,
characterized by linkage arms (15, 16)
which are pivotal about mutually parallel shafts or
axles (17, 18, 18’) which extend transversely to the
expansion direction of the excentric locking device,
wherein certain linkage arms are connected to an ex-
centric (19) which is pivotal around a pivot axis which
extends substantially parallel with the shafts or axles
of said linkage arms, wherein interchange between a
non-expanded state and an expanded state of the ex-
centric locking device is effected by rotation of the

excentric (19).

6. An arrangement according to Claim 3 or 4,
characterized by two linkage arms (44, 45)
which are intended for mutual pivotal coaction and to
pivotally coact with a respective support part (46,
47), wherein the pivots permit rotation about mutually
parallel pivot shafts or axles (48, 49, 50) which
extend transversely to the expansion direction of the
excentric locking device, and wherein each pivot in-
cludes at least one axle element (51) of partially
cylindrical configuration, and a seat (52) of partially
cylindrical configuration intended for the axle element

(51).

7. An arrangement according to claim 6, char-
acterized in that the linkage arms (44, 45)
and the support parts (46, 47) include stop surfaces
which are intended to define a distinct, non-expanded
position in which each of the linkage arms takes a
respective first limited rotational position, and stop
surfaces which are intended to define a distinct,
expanded position in which each of the linkage arms
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takes a respective second limited rotation position.

8. An arrangement according to Claim 7, char-
acterized in that the arrangement includes a
first linkage arm (44) which comprises a corner part
(53) which extends parallel with said pivot shafts or
axles (48, 49, 50) and which carries at its extremity a
bead (51) of partially cylindrical configuration and
forming an axle element (51), and which corner part
forms a stop surface on either side of said bead, and
further comprises two stop surfaces (56) opposite said
bead and separated by a seat (52) of partial cylindri-
cal configuration; and in that said arrangement further
includes a second linkage arm (45) which comprises two
beads (51) of partial cylindrical configuration and
each forming an axle element and being separated by an
intermediate stop surface (57), and two opposing stop
surfaces (58, 59) on opposing sides of the two beads in
relation to said intermediate stop surface (57); and in
that a first support part (46) is provided for coaction
with said first linkage arm (44) and includes two stop

 surfaces (60, 61) separated by an intermediate seat

(52) for the bead of the first linkage arm and intended
for stopping coaction with a respective one of the stop
surfaces (54, 55) located on each side of the bead
(51); and in that a second support part (47) is provi-
ded for coaction with said second linkage arm and
includes two stop surfaces (62, 63) separated by an
intermediate seat (52) for the one bead of said second
linkage arm and intended for stopping coaction with a
respective one of the stop surface (57) intermediate of
the beads and one of the two opposing stop surfaces
(58, 59) of the second linkage arm, wherein the other
bead of the second linkage arm is intended for the seat
(52) of the first linkage arm, and wherein the linkage
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arms are rotatable simultaneously between the stop

surfaces of respective support parts.

9. An arrangenment according to Claim 6, 7 Or 8,
characterized in that the axle elements

and the seats are included in respective linkage arms
and support parts, wherein each of said axle elements
and seats are formed integrally in a one piece struc-

ture.

10. A form tie intended primarily for concrete forms
and intended for holding a form comprising opposing
form bottoms provided with form boards in a desired
position, wherein concrete is cast against said form
boards and wherein said form includes at least one
tension element which extends between opposing form bo-
ards and two tension-element fixation or securing
elements externally of the panels, and a sealing ele-
ment in which the tension element is intended to pass
between the panels and which is intended to seal again-
st two opposing holes in said panels, said tension
element extending through said holes, charac-
terized bya first fixating element (5) which
includes an excentric locking device having an expan-
dable excentric part (11) and intended, in an expanded
locking state, to provide a predetermined greatest
distance between the form boards (2) and to transmit
tension forces acting in the tension element in the
form of compression forces to the form bottom (1) at

which the excentric locking device is arranged.

11. A form tie according to claim 10, char-
acterized in that the excentric locking device
includes a first support part (12, 46) which is in-
tended to support against joad-bearing parts (10), such
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as form-column or form-joist parts (10) of the form
bottom (1), and a second support part (13, 47) which is
intended to take a given axial position relative to the
tension element (4), so that a tension force can be
applied to the tension element, said support parts
being pivotally connected to an excentrically expand-
able linkage-arm arrangement (14) which functions, in a
first position, a non-expanded position, to hold the
support parts close together in the longitudinal direc-
tion of the tension element, said tension element being
preferably relieved of load at this stage, and in a
second position, an extended position, function to hold
the support parts separated from one another in the
longitudinal direction of the tension element, wherein
the tension element may be subjected to a tensile
force.

12. A form tie according to Claim 10 or 11, char -
acterized by linkage arms (15, 16) which are
pivotally mounted on mutually parallel shafts or axles
(17, 18, 18’) which extend transversely to the lon-
gitudinal direction of the tension element; in that
certain linkage arms are connected to an excentric (19)
which is pivotal about a pivot shaft which extends
substantially parallel with the shafts or axles of said
linkage arms, wherein the excentric locking device can
be switched between a non-expanded state and an ex-
panded state by rotation of said excentric.

13. A form tie according to Claim 10 or 11, char -
acterized by two linkage arms (44, 45) which
are intended for mutually pivotal coaction and for
pivotal coaction with a respective support part

(46, 47) where the pivots permit rotation around mutu-
ally parallel pivot shafts or axles (48, 49, 50) which
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extend transversely to the expansion direction of the
excentric locking device, and where each pivot includes
at least one axle element (51) of partially cylindrical
configuration and a seat (52) of partial cylindrical .
configuration and intended for said axle element (51)-

14. A form tie according to Claim 12 or 13, char-
acterized in that both the respective support
parts and the linkage-arm arrangement have parts lo-
cated on both sides of the longitudinal direction of

the tension element (4).

15. A form tie according to claim 10, 11, 12, 13 or
14, character i z ed in that part of the
excentric locking device can be moved away from the
tension element (4) so as to enable said element to be

withdrawn and removed.

16. A form tie according to claim 10, 11, 12, 13, 14
or 15, character i z ed in that end (4') of
the tension element (4) intended for coaction with the
excentric locking device is provided with a stop-part
(21) which can be moved in the longitudinal direction
of the tension element and which is intended for apply-

ing tension force to said element.

17. A form tie according to claim 10, 11, 12, 13, 14,
15 0r 16, character i zed by a second
fixating element (6) which is intended to detachably
coact with an end-part (4") of the tension element
opposite said excentric locking device such as to
maintain a tension force in the tension element, where-
in the tension element is preferably arranged to be
brought into coaction with the fixating element (6) by

rotation.
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18. A form tie according to claim 17, charac-
terized in that said end-part (4") includes a
part (23) of elongated, such as oval or rectangular,
cross-sectional shape transversely to the longitudinal
direction of the tension element, and in that a cor-
responding fixation element (6) includes an elongated
hole (24) into which the elongated part (23) can be
inserted in a given position of rotation and from which
said elongated part cannot be withdrawn in another

position of rotation.

19. A form tie according to Claim 17, ¢ harac-
terized in that said end-part (4") is screw
threaded, and in that the fixation element includes a

corresponding nut means.

20. A form tiue according to Claim 17, 18 oOr 19,
characterized in that at least said end-
part (4") includes a rod-like part having opposing cam
parts which form an elongated, oval, cross-sectional
configuration and also a screw-thread configuration;
and in that a corresponding fixation element (6) in-
cludes an elongated hole having an internal screw
thread, so that the part of elongated cross-sectional
configuration can be inserted into the elongated hole
(24) in a given position of rotation whereas said part
cannot be withdrawn from said elongated hole (24) under
mutual coaction of the screw threads in another posi-

tion of rotation.

51. A form tie according to Claim 17, 18 or 19,
characterized in that said end-part (4")
includes a substantially cylindrical peg (66) which is
provided with a circumferentially extending locking

PCT/SE92/00015
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groove (667), and a part (67) connected to said peg and
having a greater diameter than the peg and which car-
ries external screw threads (68), which are preferably
interrupted in the circumferential direction; and by a
locking sleeve (69) which as fixating element (6) is
intended for arrangement adjacent a form element and in
which said peg is intended to pe inserted and which
includes an internal, circumferentially extending ball
groove (70), a latching pawl (71) connecting therewith,
wherein two guide rings (72, 73) and at least one
intermediate locking ball (74) are arranged internally
in relation to the locking sleeve, and an internal
screw threaded part (75) which is preferably inter-
rupted in the circumferential direction, and wherein
said guide rings are intended, in a first position, to
position the ball or palls (74) in said ball groove
(70), said peg being locked in the locking sleeve in
said position, and, in another position, to position
the ball or balls (74) in said locking groove (66”)
and, radially, inwardly of said latching poll (71), in
which position the peg cannot pe withdrawn from the
locking sleeve, wherein said second position is taken
subsequent to withdrawing the peg to a given extent
from the locking sleeve and subsequent to rotation of
the peg in relation to said sleeve to some extent.

22. A form tie according to claim 21, charac-
terized by friction element (76), preferably in
the form of O-rings, arranged between at least the
guide rings (72) jocated nearest the free end (66") of
the peg (66) and the peg and locking sleeve respective-

1y for axial displacement of said guide ring.

23. A form tie according to Cclaim 17, 18, 19, 20, 21
or 22, character i z e d in that the end-part
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(4") intended for coaction with the second fixation
element (8) is pivotally mounted on the remaining part

of the tension element.

24. A form tie according to Cclaim 10, 11, 12, 13, 14,
15, 16, 17, 18, 19, 20, 21, 22 or 23, charac-

t erized in that the sealing element (7) is
intended for sealing coaction with the mutually Oppos—
ing holes (8, 9) in the form boards (2) under axial

compression.

»5. A form tie according to Cclaim 24, charac-
terized by a spacer element (25) arranged be-
tween an external part (10), such as a load~bearing
part (10) of a form pottom (1) and an end-part (7’) of
the sealing element, said spacer element functioning to

axially compress the sealing element.

26. A form tie according to Claim 25, charac-~-
terized in that the spacer element (25) is
mounted externally of the same form bottom (1) as the
excentric locking device and extends between a load-
pearing part (10) of the form bottom and a part (7’) of
the sealing element which protrudes outwardly from the
hole (9) in the form side remote from the excentric

locking device.

>7. A form tie according to Claim 25 or 2€¢, char-
acterized in that the spacer element (25) is
pivotally mounted and is arranged so that it can be
rotated to a position in which the sealing element is
not subjected to axial compression and to a position in
which the sealing element is_subjected to axial com-

pression.
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28. A form tie according to Claim 24, 25, 26 or 27,
characterized in that one end (7’) of the
sealing element is intended to cover one (8) of said
holes internally of a form board (2) and is intended to
be pressed axially against those parts of the form
board (2) which define the periphery of said hole so as

to effect a seal.

29. A form tie according to Claim 28, charac-
terized in that the end (7") of the sealing
element remote from the excentric locking device covers

said hole.

30. A form tie according to Claim 10, 11, 12, 13, 14,
15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28
or 29, characterized in that the tension
element extends in a support tube (30), at least be-

tween the form sides (2).

'31. 2 form tie according to Claim 10, 11, 12, 13, 14,

15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28,
29 0r 30, characterized 1in that the
sealing element (7) substantially comprises a sleeve
(26) made of elastomeric material, such as an elastic
plastic material, a rubber-based material or the like,
intended for pronounced compression in an axial direc-

tion. B}

32. A form tie according to Claim 10, 11, 12, 13, 14,
15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28,
29, 30 or 31, characterized in that the
sealing element (7) includes elastic parts (27, 28) for
coaction with said holes (8), said parts being intended
for pronounced axial compression and being carried by

PCT/SE92/00015
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intermediate parts (29) which are not intended to be

compressed to any substantial degree.

33. A form tie according to claim 10, 11, 12, 13, 14,
15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28,
29, 30, 31 or 32, charac terized in that
the parts (26, 27, 28) of the sealing element (7)
intended for axial compression are made of Adiprene or
some similar material which will not fasten substan-
tially to concrete coming into contact with the sealing
element.

34. A form tie according to Claim 10, 11, 12, 13, 14,
15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28,
29, 30, 31, 32 0or 33, charac terized in
that the parts (29) of the sealing element which are
not intended for compression are made of Robalon or
some similar material and are of substantially conical
shape, thereby to facilitate withdrawal upon completion

of a casting operation.

35. A form tie according to Claim 1, 11, 12, 13, 14,
15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28,
29, 30, 31, 32, 33 or 34, charac terized
in that subsegquent to completion of a éaéiing opera-
tion, said sealing element and tension element are
intended to be replaced with a repair rod of fibre
concrete which functions to repair the hole left by
said two elements in the cast concrete.

36. A form tie according to Cclaim 35, charac-
t er iz ed in that the repair rod has a diameter
which is slightly smaller than the diameter of the
formed hole and is intended to be secured in the con-
crete with mortar which can be applied by dipping and
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which is preferably somewhat shorter than the length of

the hole, for instance apout 2 mm shorter.

37. A form tie according to Claim 35 or 36, in which
the sealing element is expandable in a radial direc-
tion, character i z ed in that the repair
rod has essentially the same diameter as the diameter
of the sealing element when said element is in a radi-

ally relaxed state.

38. A form primarily intended for casting concrete and
including at least two form elements which are held
fixated in relation to one another by means of clamping
and fixating arrangements during a casting operation,
characterized in that said clamping and
fixating arrangements include an excentric locking
device which is provided with an expandable excentric
part (11) and which, in an expanded state, has 2a prede-
termined axial extension or length and, in a non-=ex-
panded state, has an axial extension or length which is
smaller than said predetermined length.

39. A form according to claim 38, charac-~-
terized in that the excentric locking device

includes two mutually displaceable supports parts (12,
13, 46, 47) by means of which said predetermined length
is defined and which support parts are intended to
coact with load-bearing parts (10) of said form ele-
ment, either directly or indirectly.

40. A form according to Claim 38, charac-
terized byan excentrically expandable linkage-
arm arrangement (14) which functions to change the

length of the excentric locking device.
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41. A mould according to Claim 38, 39 or 40, in which
at least two form elements in the form of form bottoms
(1) are arranged sequentially in a line and against
which casting is intended to take place, charac-
t erized in that said form bottoms (1) are held
clamped together and fixated in relation to one another
at a joint (35) by means of at least one excentric
locking device in its expanded state, wherein the form
bottoms include fittings (36, 37) against which the
excentric locking device is intended to act in a manner
to pull the form bottoms towards one another.

42. A form according to Claim 38, 39 or 40, in which
at least two form elements are provided for forming a
window opening, door opening or the like, or a so-
called internal form for the construction of a hoist
shaft, a stairway shaft or a ventilation shaft, for
instance, and in that said at jeast two form elements
are held at a predetermined distance from one another
such as to define an opening of predetermined width, or
a shaft of desired cross-sectional shape, wherein
concrete is cast externally against said form elements,
characterized in that the form elements
(38) are held at a predetermined distance apart by
means of at least one excentric locking device in its
expanded state, wherein the form elements include
fittings (39) against which the excentric locking
device is intended to act.

43. A form according to Claim 42, which functions as a
window-opening or door-opening form, C harac-
terized in that two form elements (38) in the
form of essentially E-shaped frame elements are ar-
ranged mutually opposite one another; and in that said
form elements are held apart by means of three excen-
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tric locking devices, of which one excentric locking

device is arranged to act petween each pair of opposing

horozintal element parts (40).

44. A form according to claim 42, which functions as
an internal form, charac terized by two
opposing form elements, each comprising two side parts
and an intermediate part, said parts having a brace-
l1ike or a clip-like cross-sectional shape, and in that
the form elements are held at a predetermined distance
apart by at least two excentric locking devices in
their expanded states, where one excentric locking
device is intended to act between each pair of mutually

opposing side-parts.

.
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