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METHOD AND AN APPARATUS FOR TWISTING 
AND TIGHTENING AWIRE 

FIELD OF THE INVENTION 

0001. The present invention relates to a method and an 
apparatus for binding objects Such as iron bars for reinforced 
concrete or for binding branches on trees or for binding any 
items together e.g. for the purpose of packing or Securing 
items. More specifically the invention relates to an improved 
method and an apparatus for twisting and tightening a wire, 
the method and apparatus enables a tighter and Stronger 
binding to be performed even by means of a portable device 
and with the use of less binding wire. 

DESCRIPTION OF THE PRIOR ART 

0002 Binding reinforcement bars in concrete construc 
tions is known to be a costly operation. By manual processes 
a wire is curled around the iron bars and by means of a wire 
cutter, the free ends of the wire is twisted. Resent consid 
erations not only related to the costs of binding the bars but 
also related to the working environment, has lead to the 
development of hand held, portable devices for binding. 
0003) EP 0751270 shows a device for binding reinforce 
ment bars for concrete constructions. The device operates by 
twisting a wire in a loop by a guide arm. A hook thereby 
binds the reinforcement bars together by twisting the wire 
loop. 

0004 U.S. Pat. No. 4,252,157 shows a device for binding 
reinforcement bars and comprising a differential gear for 
transferring torque from a motor, respectively to a binding 
head and a cutting device. 
0005 Both of the above mentioned documents disclose 
binders having jaws encircling the objects and which are 
adapted to guide a binding wire in a wire loop around the 
objects to be tied together. The binders further have twisting 
means for twisting the wire loop So as to tighten the wire 
loop around the objects and thus to tighten the objects 
together. 
0006 The existing binders generally have circular jaws 
for guiding the wire in circular loops. This is in contrast to 
the croSS Sectional shape of the objects to be tied together 
which objects typically form an oval shape, e.g. when 
binding two circular iron rods for reinforcing concrete 
constructions. The result of the circular shaped jaws is 
typically an excessive overuse of binding wire. 
0007. The existing binders further have twisting means 
arranged to twist the wire loop by gripping the wire loop, 
e.g. with a rotating hook without foregoing tightening of the 
wire in the wire loop. Thereby the tightening force of the 
wire loop increaseS as the loop is being twisted and thereby 
a Satisfactory binding force is difficult to achieve. 

GENERAL DESCRIPTION OF THE INVENTION 

0008. It is an object of the present invention to provide an 
improved method and apparatus for binding objects with a 
reduced amount of wire and an increased binding force. 
0009. Accordingly, a first aspect of the present invention 
relates to a method for twisting and tightening a wire with 
a free end portion around at least two objects for binding the 
objects together, the method comprising: 
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0010 arranging the two objects in close contact, 
0011 placing a twisting member in a position next 
to the objects, the twisting member having a Surface 
facing the objects, 

0012 guiding the free end portion through a hole or 
grove in the twisting member, 

0013 guiding the free end portion in a path at least 
one time around the objects, So as to wind a wire 
portion in at least one loop around the objects, 

0014 guiding the free end portion through or into 
the twisting member whereby the wire forms a 
closed loop and defines an interSection of two wire 
portions, So that Said Surface of the twisting member 
is between the interSection and the objects, 

0015 gripping the end of the free end portion of the 
wire, 

0016 
0017) 
wire. 

tightening the wire by pulling, and 

turning the twisting member, So as to twist the 

0018. The wording “free end portion of a wire” refers to 
a coil of wire, from which coil, the free end of wire is 
transferred through the machine and around the objects to be 
tied together. Instead of a coil of wire, the machine could use 
pre-cut wire Strips and the free end of wire is in this case just 
one of the wire ends. 

0019. The surface of the twisting member could be the 
Surface of a disc with two guiding holes, the disc being 
rotationally mounted to the front end of a binding machine. 
The binding machine could be provided with guiding jaws 
to guide the wire from one of the holes around the object to 
be tied and back through the other hole. 
0020 Generally, the tightening force of a wire loop 
increases as the wire loop is being twisted. Thereby a 
Satisfactory binding force is difficult to achieve. A feature of 
the present invention is that the wire forms a closed loop, So 
that the surface of the twisting member is between the 
intersection of the wire and the object. When the wire forms 
Such a closed loop with the Surface between the interSection 
of the wire and the objects, the tightening force will be 
provided already by the first rotation of the twisting member 
and it is easy to achieve a Satisfactory binding force. 
Selection of a suitable distance between the points where the 
wire enters and exits the wire loop through the Surface of the 
twisting member is an important issue. It has been found that 
a distance between the holes in the Surface of at least 2 mm. 
Such as between 2 mm. and 10 mm. or between 2 mm. and 
6 mm. will provide a Significantly improved tightening of 
the wire without Stressing the wire too much. The larger the 
distance is between the holes, the more the wire is tightened 
during the first round of the twisting member. 
0021 According to a preferred embodiment, the present 
invention relates to a method wherein the wire has one end 
connected to a wire Source and wherein the wire is being cut 
prior to the twisting. The wire source could be a coil of wire 
and the cutting of the wire could preferably be done after 
tightening the wire. That results in leSS wire consumption 
and compared to using pre-cut wire Strips, a better way of 
binding, in that the Strip will have exactly the right length - 
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not too long and not too short. The tightening of the wire 
prior to the cutting and twisting, further minimises the 
overuse of wire. 

0022. The cutting sequence can preferably be executed as 
a part of the twisting Sequence, e.g. by cutting the wire 
between the disc with the fixation holes and a cutting edge. 
When the disc starts to rotate the wire is cut and twisted 
Simultaneously. It should though be clear that the cutting of 
the wire also may be performed either before and/or after the 
twisting of the wire. 
0023. According to a second aspect the present invention 
relates to an apparatus for twisting and tightening a wire 
around two objects and comprising: 

0024 a twisting member having a surface facing the 
objects, the twisting member having a first hole and 
a Second hole for guiding the wire, the twisting 
member being mounted in Such a way that Said 
Surface may contact or be in close contact to the two 
objects, 

0025) two jaws adapted to encircle the two objects, 
the jaws being arranged opposite to each other and 
facing each other in a loop-shaped configuration, 
each of the jaws having one free end portion and one 
end pivotally mounted near the twisting member, 

0026 power-driven means for feeding a wire 
through the first hole or groove in the twisting 
member and along guiding means in a first one of the 
two jaws to the free end portion of that jaw and 
further to the free end portion of the second jaw and 
therefrom along guiding means in the Second jaw 
and further through the second hole of the twisting 
member, So as to wind a portion of the wire at least 
one time around the objects, whereby the wire forms 
a loop and define an interSection of two wire por 
tions, So that Said Surface of the twisting member is 
between the interSection and the objects, 

0027 gripping means for gripping a free end portion 
of the wire when the wire has been fed around the 
objects, 

0028 tightening means for tightening the wire when 
gripped by the gripping means, 

0029 power-driven means for rotating the twisting 
member, So as to twist two portions of the tightened 
wire around each other. 

0030 The apparatus could preferably be provided with a 
twisting member having at least one cutting edge which is 
adapted to cut the wire as the twisting member is being 
rotated. The first hole and the second hole in the twisting 
member are adapted to guide the wire to and from the jaws. 
The holes should be provided through going from the rear 
Side of the twisting member to the Surface facing the objects, 
The holes should preferably be provided with a mutual 
distance of 2-10 mm. Such as 2-6 mm. when measured on the 
surface facing the object. Preferably the holes are non 
parallely provided though the twisting member, So that the 
first hole and the Second hole crosses over each other at a 
certain distance inside the twisting member and whereby the 
free end of the wire is forced to cross over or even intersect 
the other part of the wire in a certain distance as the free end 
is guided through the Second hole. Thereby a Strong tight 
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ening of the wire will be provided by the first round of the 
twisting member as the member is rotated. Preferably, the 
twisting member is detachably mounted to the binder as will 
be described in more details later. The user of the binder may 
then Select a twisting member having a distance between the 
first and the Second hole which matches a Specific need for 
tightening force or the user may change the twisting member 
when the cutting edge needs replacement. 

0031. The two jaws adapted to encircle the two objects, 
is being arranged opposite to each other and facing each 
other in a loop-shaped configuration. Since an often occur 
ring situation is to have two reinforcement bars which are to 
be tied together, it is an important aspect of the present 
invention to provide the jaws in a non circular, e.g. polar 
circular configuration. A polar circular shape of the jaws will 
provide a close contact between the jaws and two reinforce 
ment bars So that an optimally short length of the wire 
around two reinforcement bars may be achieved. It will be 
preferred that the jaws of the binder may easily be replaced 
So that user may select jaws having a size which fits a 
Specific task or which fits Specific sizes of the reinforcement 
bars. 

0032. The jaws should be provided with groves guiding 
the wire in the loop. Preferably the groves should be open in 
a radially inward direction, So that the wire, after having 
been guided around the objects, can be tied together around 
the objects without being bound to the jaws. In order to 
allow the wire to follow the groves of the jaws even though 
the groves are open in a radially inward direction, it will be 
necessary to use a wire having a modulus of elasticity which 
SeekS to Straighten out the wire as the wire is guided along 
the groves in the jaws. 

0033) A wire having a modulus of elasticity of at least 
50.000 MPa, such as in the range of 80,000-160,000 MPa. 
or in the range of 90.000-150.000 MPa. will provide suffi 
cient elasticity for the functioning of the jaws. 

0034. The wire can be provided coiled on wire coils 
comprising enough wire for Several hundred bindings. Elas 
tic wire having been coiled in a circular wire coil, will 
typically Seek back to a curved shape when released from the 
coil. If the wire is provided in wire coils, it will therefore be 
preferred to mount the coil and to guide the wire in an 
arrangement which Supports the wire in being guided by the 
groves of the jaws. This is shown in FIG. 25 wherein the 
wire is guided so that the curved shape of the wire will 
Support that the wire follows the grove even though the 
grove is open in a radially inward direction. 
0035. The rotation of the twisting member and the cutting 
edge could preferably be activated by means of an electri 
cally driven motor. Likewise the feeding of the wire, e.g. 
from a coil of wire or from a cassette or magazine containing 
pre-cut wire Strips could be activated by means of an 
electrically driven motor. According to a preferred embodi 
ment the apparatus is adapted for portable use, e.g. in a 
construction site without power outlets. It is therefore an 
object to adapt motors that can be operated via a battery, 
Such as the lithium batteries already known for power tools. 
0036) The apparatus may further have a transformer for 
transformation e.g. of a 220 Voltage or a 110 Voltage electric 
current into a low Voltage electric current to be used in the 
electrically driven motor or motors. In that way the appa 
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ratus can be operated without a battery, if power outlets are 
present on the construction Site. 
0037 According to a preferred embodiment either the 
means for feeding the wire or the means for twisting the 
twisting member may be driven pneumatically by pneumati 
cally driven motorS Such as the motors known from pneu 
matic drills, Sanders etc. 
0.038. The pneumatically driven apparatus could prefer 
ably be provided with a gas container for driving the 
pneumatically driven means. 
0.039 According to another preferred embodiment either 
the means for feeding the wire or the means for twisting the 
twisting member may be driven hydraulically driven by 
hydraulically driven motorS Such as the motors known from 
hydraulic heavy duty power tools etc. 
0040. The motors used for feeding the wire and for 
rotating the twisting member could also be any combination 
between electrically, pneumatically or hydraulically driven 
motorS. 

0041. No matter if the wire is fed and the twisting 
member is rotated electrically, pneumatically or hydrauli 
cally, the motor may be the same motor adapted both for 
feeding the wire and for rotating the twisting member. E.g. 
by application of a transmission with one rotational power 
inlet from the motor and with two rotational power outlets 
for the wire feeding mechanism and for the rotation of the 
twisting member. 
0042. The wire feeding mechanism may preferably be 
provided So that the wire in one operation is both Straight 
ened out and fed, e.g. by providing a set of three rotating 
wire feeding wheels, two being provided on one side of the 
wire and one on the other side of the wire. 

0043. According to a preferred embodiment of the inven 
tion, the gripping means comprises an electromagnet. The 
gripping means could also be operated pneumatically or 
hydraulically or by means of any mechanical or electrome 
chanical means. 

0044 Preferably the operation of the first and/or the 
Second electrically, pneumatically or hydraulically driven 
motor is controlled by a control System. The control System 
could be adapted to control the Speed of the wire feeding, the 
Speed of the rotation of the twisting member, the force 
applied to the wire feeding mechanism e.g. before an fault 
Signal is indicated, e.g. in case a wire is jammed in the wire 
feeding mechanism. The control System could further be 
adapted to indicate the remaining length of the wire on the 
wire coil-e.g. by tracking the total duration of the wire 
feeding with a certain Speed. The control System may further 
be adapted to apply a pre-specified tightening force, e.g. by 
means of varying the rotational force applied to the twisting 
member. The control System could also be adapted to 
indicate remaining power level e.g. in a battery for electri 
cally driven motorS or in a container with preSSurised gas for 
pneumatically driven motors. 
0.045 Preferably the control system operates with means 
for electronically processing such as a CPU or a PLC. The 
control System could be comprised in a program for execu 
tion in the CPU, and the program could be Stored e.g. in an 
e-prompt or Similar means for electronically storing pro 
grams. A display for displaying information relevant for the 
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user of the apparatus may be connected to the control 
system. Such information could relate to the before men 
tioned targets of the control System, Such as displaying to the 
user the remaining length of wire on the wire coil, the 
applied tightening pressure etc. A digital indication of the 
applied tightening preSSure is of particular interest e.g. to a 
nurseryman using the machine to bind plants, e.g. to posts, 
where Some plants may be destroyed by a too high tighten 
ing pressure. It may also be of interest for an electrician or 
plumber who may use the binder for binding cables, pipes, 
fittings etc. 

0046) The control system could also be adapted to com 
municate with an external processor e.g. a PC. By means of 
Such communication capabilities, data related to the binding 
performed by the apparatus could be uploaded to the PC and 
used e.g. for quality assurance or for Statistical purpose. The 
date could relate to how many bindings one worker can 
perform per day, how much wire each binding requires, the 
average tightening force applied to each binding, number of 
faults etc. The communication capabilities may also be used 
to program the apparatus by means of a programming 
interface to the PC. 

0047 The twisting member that faces the objects could 
preferably be made of a hardened Steel alloy Such as titanium 
alloys or Similar metallic or ceramic materials. Since the 
member easily could get into contact with the objects during 
the rotation of the member it is important that it is made from 
a material resistant to the wear and tear. 

0048 Preferably each of the free end portions of the jaws 
are formed So that funnel-shaped openings extends away 
from the contact between the free end portions of the two 
jaws. The openings are used to guide the wire through the 
JaWS. 

0049. The jaws may preferably be spring-biased towards 
a closed position or could be opened and closed mechani 
cally or electro-mechanically e.g. by hydraulic, pneumatic 
or electrically driven means and controlled by a CPU or a 
PLC. 

0050. According to a preferred embodiment, the inven 
tion relates to an apparatus wherein a carrying Support arm 
can be attached to the housing of the apparatus for carrying 
the weight of the apparatus and to enable the apparatus to be 
used in a distance from the hands of the operator. The 
carrying arm is practical e.g. for overhead operation of the 
apparatus or for reaching objects in narrow Spaces. The arm 
may furthermore allow for a more ergonomically correct 
handing of the apparatus, e.g. by transferring the forces 
needed for carrying the apparatus to the shoulders and/or the 
bag of the operator. 
0051 Preferably the apparatus is provided with a contact 
face for Supporting the apparatus against the objects as the 
tightening means tightens the wire and thereby pulls the 
objects tight against the apparatus. The contact face may 
preferably be provided on a non rotating part of the appa 
ratus Such as on the binder housing e.g. encircling the 
twisting member. When the wire has been tightened and the 
twisting member Starts rotating, the contact face will keep a 
distance between the rotating twisting member and the 
objects. This is highly advantageous Since it reduces wear on 
the twisting member and Since the rotating force thereby will 
not be transferred to the binding apparatus. The contact face 
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may alternatively be provided attached to the twisting mem 
ber. In order Still not to transfer the rotating forces occurring 
as the rotating twisting member touches the objects, the 
contact face may be provided in a low frictional material 
such as nylon or Teflon TM. The contact face should be 
interchangeable arranged So as to allow periodically replace 
ment. Alternatively the contact face could be attached to the 
twisting member over bearing allowing the contact face to 
Stand Still against the objects while the twisting member 
rOtateS. 

0.052 According to a third aspect, the present invention 
relates to a method for twisting and tightening a resilient 
wire with a free end portion around at least two objects for 
binding the objects together using a device comprising two 
jaws adapted to encircle the two objects, the jaws being 
arranged opposite to each other and facing each other in a 
loop-shaped configuration, each of the jaws having a Surface 
facing the objects and a groove in Said Surface, the method 
comprising: 

0053) 
0054 placing a twisting member in a position next 
to the objects, the twisting member having a Surface 
facing the objects, 

arranging the two objects in close contact, 

0055 guiding the free end portion through a hole or 
groove in the twisting member, 

0056 guiding the free end portion in a path at least 
one time around the objects, So as to wind a wire 
portion in at least one loop around the objects, 
whereby the resiliency of the wire ensures that the 
wire is following the groove in the Surface of the 
jaws in close contact with the jaws, 

0057 guiding the free end portion through or into 
the twisting member whereby the wire forms a 
closed loop and defines an interSection of two wire 
portions, So that Said Surface of the twisting member 
is between the interSection and the objects, gripping 
the end of the free end portion of the wire, 

0058 
0059) 
wire. 

tightening the wire by pulling, 

turning the twisting member, So as to twist the 

0060. The resiliency of the wire provides a pressure of 
the wire against the jaws of the binder and thus enables a 
reliable functioning of the binder with non-circular jaws 
being open in a radially inward direction. It has been found 
that a wire which is So elastic that it seeks back to a specific 
shape when released may advantageously be used for the 
binding. A modulus of elasticity above 50.000 MPa.. gives a 
desirable flexibility and thus the desired pressure against the 
jaws. AS an example, a coiled wire may either Straighten out 
when released from the coil or may seek into a curved shape 
when released from the coil. As the free end of the wire is 
guided through the hole in the twisting member and into the 
grove in the jaws, the flexibility of the wire will ensure that 
the wire follows the grove and that the wire thus encircles 
the objects. 
0061 According to a fourth aspect the present invention 
relates to the use of a wire having a flexibility which enables 
the wire to Stay in firm contact with the groves in the jaws 
of a binder during the binding of object. The wire may as an 
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example be made from an iron alloy comprises in the range 
of 1.2-2.0% manganese (Mg), 0.8-1.2% silicon (Si) and 
0.06-0.15% carbon (C). Such wires may be purchased on the 
market, e.g. from Vendors of welding wire. 
0062 According to a fifth aspect, the present invention 
relates to an apparatus for twisting and tightening a wire 
around two objects and comprising: 

0063 a twisting member having a surface facing the 
objects, the twisting member being mounted in Such 
a way that Said Surface may contact or be in close 
contact with the two objects, 

0064 two jaws adapted to encircle the two objects, 
the jaws being arranged opposite to each other and 
facing each other in a non-circular loop-shaped con 
figuration, each of the jaws having one free end 
portion and one end pivotally mounted near the 
twisting member, 

0065 power-driven means for feeding a wire 
through a hole or groove in the twisting member and 
along guiding means in a first one of the two jaws to 
the free end portion of thatjaw and further to the free 
end portion of the Second jaw and therefrom along 
guiding means in the Second jaw and further through 
the twisting member, So as to wind a portion of the 
wire at least one time around the objects, whereby 
the wire forms a loop and defines an interSection of 
two wire portions, 

0.066 the wire having an elasticity which is suffi 
cient to press the wire against the guiding means of 
the jaws, 

0067 gripping means for gripping a free end portion 
of the wire when the wire has been fed around the 
objects, 

0068 tightening means for tightening the wire when 
gripped by the gripping means, 

0069 power-driven means for rotating the twisting 
member, So as to twist two portions of the tightened 
wire around each other. 

0070 An elasticity which is sufficient to press the wire 
against the guiding means of the jaws means that the wire 
will Seek into a predetermined shape, e.g. into a linear shape 
or into a curved shape. By appropriate arrangement of the 
wire in relation to the guiding means of the jaws, it may be 
provided that the wire seeks radially outwardly while the 
wire is guided by the guiding means. Accordingly, the wire 
may be guided around the objects by the jaws even though 
the jaws are non-circular and open in a radially inward 
direction. 

DESCRIPTION OF A PREFERRED 
EMBODIMENT 

0071 A preferred embodiment of the invention will now 
be described in details with reference to the drawing in 
which: 

0072 FIG. 1 shows a binder according to the present 
invention, Seen from the Side, 
0073 FIG.2a shows the binder of FIG. 1 with the outer 
casing removed, 
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0.074 FIG.2b shows details of a binder according to an 
alternative embodiment, 

0075 FIG.3 shows details of the binder of FIGS. 1 and 
2, 
0076) 
0077 FIG. 5 shows an alternative embodiment of the 
binding arrangement, 

0078 FIG. 6 shows a preferred embodiment a polar 
head, 
007.9 FIG. 7 shows a binding head, 
0080 FIG. 8 shows a spindle, 
0081 FIG. 9 shows a binder housing, 
0082 FIG. 10 shows a wire nozzle, 
0.083 FIG. 11 shows an axial tightening device, 
0084 FIG. 12 shows a wire spindle lock, 
0085 FIG. 13 shows a wire lock, 
0.086 FIG. 14 shows a sliding platform, 
0087 FIG. 15 shows the jaw attachment base, 
0088 FIG. 16 shows a jaw, 
0089 FIG. 17 shows a wire aligning device, 
0090 FIG. 18a and FIG. 18b are functional diagrams of 
a control System for the binder, 
0091 FIG. 19 shows different embodiments of the casing 
for the binder, 

0092 FIG. 20: shows an alternative embodiment of the 
invention, 
0093 FIG. 21: shows the embodiment of FIG. 20 in 
another State of the binding Sequence, 
0094 FIG. 22 shows a preferred embodiment of the 
contact face, 
0.095 FIG. 23 shows details of the gripping means with 
the locking pawl, 
0096 FIG. 24 shows details of the spindle lock accord 
ing to the embodiment of the gripping means shown in FIG. 
20, 

0097 FIG. 25 shows an overview of the binder with 
motor, 

0.098 FIG. 26 shows the binding sequence of a binder 
according to the present invention, and 
0099 FIG. 27 shows a specific embodiment of the lock 
ing pawl. 

0100 Referring to FIG. 1 the binder 1 has a handle 2 with 
and a Switch 3 for actuating the binder. The power pack 4 
provides an electrical current for driving the binder. The 
binder may be provided with other means of power such as 
preSSurised gas, a hydraulic pressure or it may be driven 
electrically directly from the net. 
0101 The binder has a wire coil 5 for feeding the 
machine with wire. Instead of a wire coil the binder could be 
provided with a cassette with pre-cut wires. The display 6 is 
adapted to show Status of the binder Such as faults, battery 

FIG. 4 shows the binder seen from above, 
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level, number of cuts, remaining length of wire on the wire 
coil or number of remaining cuts as well as the adjustment 
of the binder Such as the binding force. 
0102) The display 6 is connected to a control system not 
shown. The control system could preferably be adapted to 
receive login indicia from the user of the binder which 
indicia identifies the user towards the control system. The 
control System then Selects pre-Specified Setting according to 
the identified user. The pre-specified Setting may relate e.g. 
to the binding force, the binding Speed or it may relate to the 
functioning of the Switch 3. 

0103) The Switch 3 could be adapted for different modes. 
One mode could be that the binder binds upon activation of 
the Switch. Another mode could be that the Switch is 
activated once and that the binder then binds upon activation 
of the jaws or upon indication that the objects to be tied 
together are located between the jaws. The Switch may 
further comprise means for reversing the binder in case of 
faults. In one mode the reversing could be activated auto 
matically upon detection of a fault. In another mode releas 
ing the Switch before the binding Sequence is ended may 
activate the reversing. The fault that may be detected auto 
matically by the control System could as an example be 
detection of a too high resistance in the wire feeding 
mechanism, occurring if the wire is jammed or it could be 
if a binding Sequence is initiated with insufficient remaining 
wire on the wire coil. In that case a Switch 11 seen in FIG. 
2 indicates a fault, and the control System responds accord 
ing to the Selected fault mode. 
0104 Further referring to FIG. 1 the binder has jaws 7 
for catching the objects. The front end of the jaws is 
provided with an inclination 8 guiding the objects through 
the opening between the jaws. The jaws could preferably be 
pressed together by means of Springs, and opened by means 
of the force of the objects being pressed through the opening 
between the jaws. The jaws could also be respectively 
opened and closed by mechanical or electro-mechanical 
means Such as hydraulic, pneumatic or electric actuators. 

0105 The polar head 9 has a combined wire guiding and 
wire twisting function to be described later. 
0106 By means of the tightening adjustment mechanism 
10, the user can adjust the tightening force. The tightening 
force can be given in three ways. One is by fixing the wire 
and pulling the wire feeding mechanism rearward. One is by 
locking the wire with a tightening arm and by means of a 
tightening device pushing a spindle lock forward to lock the 
wire meanwhile a sliding platform with the wire feeding 
mechanism is pressed rearward. Finally the wire may be 
tightened by means of the twisting of the wire, which 
according to the present invention is proved by a polar head. 
The mentioned parts will later be described in details. 
0107 Referring to FIG. 2a binding motor 12 is con 
nected to a binding gear 13. The binding gear changes the 
driving ratio of the motor So that the binding mechanisms 
rotates with a speed adapted for the wire, Such between 
100-1000 rpm. The gear 13 is connected to the polar head 9 
through a mechanism to be described later. 

0108). The binder housing 14 is shown in details in FIG. 
9 whereas the detailed mechanism of the housing is best seen 
in FIGS. 3 and 5. 
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0109) The electromagnet 15 activates the wire lock 26 
through the pinion 19, the fish joint 22 and the pivotally 
connected arm 23. 

0110. The wire feeding pipe 16 feeds the wire from the 
wire coil to the polar head 9 and the jaws 7 through the wire 
feeding mechanism 20 comprising the wire feeding rolls 21 
and further through the wire pipe 24 and the wire nozzle 25. 
The wire feeding mechanism is of a type known e.g. from 
welding machines and comprises means for adjustment of 
the gab between the wire feeding rolls So as to enable the use 
of wires of various diameters. The wire feeding rolls 21 is 
rotated by means of a wire feeding motor 17 connected to a 
wire feeding gear 18. The wire feeding rolls 21 could 
preferably be provided with projections like a gear or 
sprocket wheel. The projections will avoid that the wire slips 
between the rolls. According to a preferred embodiment, 
three wheels are provided So that the wire, in one operation 
is both fed forward and Straightened out - combined aligning 
means 59 as shown in FIG. 17 and feeding means. 
0111. The numeral 27 indicates the centre line of rotation 
of the polar head 9 and numeral 28 indicates the intersection 
point wherein the wire intersects the centre line of rotation. 
0112 Referring to FIG. 2b the tightening arm 29 is 
connected to axial tightening devices shown in FIG. 11 and 
best seen in the context in FIG. 5 when the axial tightening 
devices are activated by rotation around the centre line 27 
the tightening arm 29 tilts around the hinge 35 and thus 
presses the wire feeding mechanism 20 in a rearward 
direction along the centre line 27. When the wire feeding 
rolls 21 are locked this will effect a tightening of the wire. 
0113. The tightening adjustment mechanism 10 is con 
nected to the adjustment pin 30 so that the adjustment pin 30 
is displacing the wire Spindle lock 36 upon rotation of the 
adjustment mechanism 10 around the centre line 27. The 
movement of the pin 30 in the slot 37 effects the displace 
ment. The pin 30 is attached to the movable bearing pedestal 
38 which presses the spring 39 against the wire spindle lock 
36. 

0114. The opto-house 31 is attached to the binding hous 
ing 14. The opto-house comprises the axial tightening 
devices and is connected to the binding gear 13 So that the 
rotation of the binding gear is transferred to the axial 
tightening devices. As seen in FIG. 5 the opto house 31 
further comprises a opto-disc 40 which by means of the 
opto-circuit board 41 indicates the angular or axial position 
of the drive shaft of the binding gear and thus the axial 
position of the polar head. The opto-circuit board 41 is 
connected to the control system. The opto-circuit board 41 
is fixed to the binder through the attachment ring 42. AS an 
alternative to the opto circuit, the position of the polar head 
may be determined by magnetic Switches or by pure 
mechanical Switches or by a combination between magnetic, 
mechanical or opto Switches or by any other means of 
Sensors capable of indicating the position of the polar head. 
0115) Further referring to FIG.2b the sliding platform 32 

is connected with bars 34. The spring 33 is provided between 
the sliding platform 32 and the opto-house 31. When the 
wire feeding rolls are reversed So as to tighten the wire, the 
Sliding platform is pulled in a forward direction along the 
centre line 27 until the sliding platform reaches the Switch 
43, FIG. 4. The activation of the Switch activates the binding 

Aug. 7, 2003 

motor 12 that rotates the polar head 9 so as to twist the wire. 
The twisting of the wire further tightens the wire. 
0116 Referring to FIG. 3 the binding head 44 is con 
nected to the polar head 9 with driving pins 48 attached to 
the pressure transferring axle 45 of the wire Spindle lock. 
The pressure transferring axle 45 is axially movably 
attached to the spindle 49. The spindle 49 is adapted to 
transfer rotational force to the preSSure transferring axle 45 
and by means of the slot 50, the pressure transferring axle 45 
is pressed forward along the centre line 27. 
0117. After the wire-through the jaws has been 
guided in a loop around the objects to be tied together, the 
free end of the wire returns through the polar head and the 
binding head and activates the Switch 46. Activation of the 
Switch causes activation of the electromagnet 15 which 
activates the wire lock 26 and further activates the wire 
feeding motor 17 to reverse so that the wire is tightened. The 
Switch 46 may be omitted and the electromagnet 15 and the 
wire feeding motor 17 respectively may be activated by 
means of a timer counting the time from when the binding 
Sequence is Started, and using knowledge about the wire 
feeding Speed. 

0118 Referring to FIG. 4 the spring 47 is adapted to 
enable adjustment of the pressure on the wire between the 
wire feeding rolls 21 in the wire feeding mechanism 20. 
0119 Referring to FIG. 5 the wire is cut by the binding 
head 44 and the wire nozzle 51 in the point 52-the wire 
nozzle 51 is also shown in FIG. 10. 

0120 Referring to FIG. 6 the polar head is provided with 
two holes 53 where through the wire respectively enters and 
leaves the jaws. The polar curved shape of the holes provides 
a constant Support of the wire during the entire twisting 
operation. 

0121 Referring to FIG. 7 the binding head 44 has a 
curved surface 54. The curved surface provides by rotation 
of the binding head 44 a pressure on the wheel 55 seen in 
FIG. 3. The wheel presses the wire lock 26 rearward in order 
to release the wire lock after the spindle lock 36 has fixed the 
WC. 

0122 FIGS. 8 and 9 shows details of the spindle and the 
binder housing. 

0123 FIG. 10 shows details of the wire nozzle. 
0.124 FIG. 11 shows details of the axial tightening 
device. 

0125 FIG. 12 shows details of the wire spindle lock 36. 
The spindle lock may have two functions. One function is to 
fixate the wire completely. The function is actuated when the 
spindle lock is in a forward position whereby the wire is 
locked between the Spindle lock and the binding head. 
According to another embodiment of the invention another 
function may be provided wherein an equal release of the 
wire in both ends of the wire is provided by the wire spindle 
lock. The retaining force in the wire is provided by an 
appropriate pressure between the wire Spindle lock 36 and 
the binding head 44 but the wire is not completely locked so 
that it may slip and thus form an equal release. 
0126 FIG. 13 shows details of the wire lock. 
0127 FIG. 14 shows details of the sliding platform. 
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0128 Referring to FIG. 15 the jaw attachment base 
comprises a guiding track 56a for guiding the wire into the 
jaws and a guiding track 56b for guiding the wire out of the 
jaws. The guiding tracks 56a and 56b are asymmetrically 
provided. Fastening means 57 are provided for attaching the 
jaws opening and closing means Such as Springs, hydraulic, 
pneumatic or electric motorS or actuators etc. 
0129 Referring to FIG. 16 the jaws comprises a guiding 
track 58 for guiding the wire through the jaws and around 
the objects to be tied together. The jaws of the binder may 
preferably be detachably mounted So that the jaws easily can 
be renewed or So that jaws of different Size can be attached. 
Jaws of different size may be necessary depending on the 
size of the objects that are to be tied together. Preferably the 
jaws 7, the jaw attachment base, the polar head 9 and the 
binding head 44 may be assembled to one unit which can be 
detachably mounted to the binder. By detaching this unit the 
user may gain access to cleaning of the internal parts of the 
binder and the jaws, the jaw attachment base, the polar head 
and the binding head can easily be renewed when worn-out 
etc. 

0130 Referring to FIG. 17 the binder may further be 
provided with wire aligning means 59 in order to de-curl the 
wire before the wire enters the binding housing. 
0131) 
System. 

0132 FIG. 19 shows a different embodiment of the 
casing for the binder. The wire coil has in this example been 
placed between the handle and the mechanics of the binder. 
The embodiment provides a long binder adapted for reach 
ing into narrow Spaces etc. 
0133 FIG. 20 shows an alternative embodiment of the 
invention wherein the gripping means comprises a Spring 
loaded pawl 61 mounted pivotally to the spindle lock. The 
spindle lock for this embodiment is shown with numeral 63. 
As the free end of the wire passes the pawl, the pawl is lifted 
by the wire. AS the Spring 62 presses the pawl against the 
wire, the wire is locked in the reverse direction. AS the wire 
is stopped by the binder housing 14, the Voltage over the 
wire feed motor will raise. When the raise in the voltage is 
detected, the wire feeding is Stopped and the feeding direc 
tion is reversed. AS the wire is prevented from going back 
through binding head 44 and the polar head (the twisting 
member), the wire is being tightened. As the polar head 
Starts to rotate, the wire is being cut between the wire nozzle 
25 and the binding head 44. In order to obtain enough inertia 
in the motor axle to perform the wire cut, the motor is 
allowed to perform between 135 degrees and 200 degrees 
turning before the spindle lock 63 is being rotated by the 
motor and thus before the wire is cut. 

FIG. 18 shows a functional diagram of the control 

0134. According to this embodiment, the pin 73 of the 
spindle 49 is used for positioning the polar head so that the 
wire nozzle is positioned correctly in relation to the polar 
head, allowing the wire to pass through the holes 53. The pin 
73 may be connected to mechanical, magnetic or opto 
electric Sensors or to any other kind of System capable of 
Sensing the angular position of the pin and thus the polar 
head. 

0135 FIG. 21 shows the embodiment of FIG. 20 after 
the wire has been tightened. As shown, the spindle lock 63 
is pressed forward against the wire and wire is now fixated 

Aug. 7, 2003 

between the Spindle lock and the binding head 44 along the 
engagement lines 65. AS the Spindle lock is pressed forward, 
the pawl will be released from its engagement wire. 
0.136 Preferably the jaws 7, the jaws attachment base 
(FIG. 15), the contact face 64, the polar head 9, the binding 
head 44 and the bearing 65 are all detachably connected to 
the binder for easy repair and service. It will be preferred 
that all of the above mentioned parts may be detached 
without the use of tools. AS an example the parts may all be 
kept in place by the contact face 64. 

0137 FIG. 22 shows a preferred embodiment of the 
contact face. The contact face is provided in the form of a 
circular disc whereby the contact face may be thus be 
arranged in close vicinity to the polar head 9 and thus 
provide Support for the binder against the objects being tied 
together. 

0.138 FIG. 23 shows details of the gripping means with 
the locking pawl. 

0.139 FIG. 24 shows details of the spindle lock accord 
ing to the embodiment of the gripping means shown in FIG. 
2O. 

0140 FIG. 25 shows an overview of the binder with 
motor. FIG. 25 shows a binder in according with the 
embodiment of FIG. 20. As seen in FIG. 25, the binder has 
a handle 66 and a shield 67 for protecting the user of the 
binder from hazardous impact with the objects being tied 
together. Furthermore, the binder has a wire spool 68, a 
display 69, a battery 70, a trigger 71 and a wire feed motor 
72. 

0141 FIG. 26 shows two different stages of the binding 
Sequence. In the first Sequence the wire has been curled 
around the objects to be tied together. In the Second 
Sequence the binding head has rotated and thus locked the 
wire with a binding force. 

0.142 FIG. 27 shows an embodiment of the locking pawl 
61 of FIG. 20. By its engagement with the binding head 44, 
the locking pawl is held in the shown position wherein the 
pawl locks the wire. AS the binding head Starts to rotate, the 
engagement between the binding head and the pawl is 
released whereby the wire is released. At this moment the 
wire is held by the spindle lock 63. 

0.143 Preferably the wire is provided with a resiliency or 
flexibility So that a coiled wire automatically Straightens out 
when released from the coil. Thereby it will be achieved that 
the wire follows the guiding means of the jaws in firm 
contact with the jaws. In order not to have the wire de 
coiling on the wire Spool, the wire Spool may be provided as 
a closed magazine. Inside the magazine the wire is coiled 
with a diameter in the range of 50 mm to 100 mm. or even 
bigger. The wire is released from the magazine e.g. through 
a Small hole in the magazine. AS the wire is release from the 
magazine, it automatically Seeks into a Straight configura 
tion. 

1. A method for twisting and tightening a wire with a free 
end portion around at least two objects for binding the 
objects together, the method comprising: 
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arranging the two objects in close contact, 
placing a twisting member in a position next to the 

objects, the twisting member having a Surface facing 
the objects, 

guiding the free end portion through a hole or groove in 
the twisting member, 

guiding the free end portion in a path at least one time 
around the objects, So as to wind a wire portion in at 
least one loop around the objects, 

guiding the free end portion through or into the twisting 
member whereby the wire forms a closed loop and 
defines an interSection of two wire portions, So that Said 
Surface of the twisting member is between the inter 
Section and the objects, 

gripping the end of the free end portion of the wire, 
tightening the wire by pulling, 

turning the twisting member, So as to twist the wire, 
characterised in that the wire is cut by a cutting edge of 
the twisting member. 

2. An apparatus (1) for twisting and tightening a wire 
around two objects and comprising: 

a twisting member (9)(44) having a surface (64) facing 
the objects, the twisting member being mounted in Such 
a way that Said Surface may contact or be in close 
contact with the two objects, 

two jaws (7) adapted to encircle the two objects, the jaws 
being arranged opposite to each other and facing each 
other in a loop-shaped configuration, each of the jaws 
having one free end portion and one end pivotally 
mounted near the twisting member, 

power-driven means (17) for feeding a wire through a first 
hole (53) in the twisting member and along guiding 
means (56a,58) In a first one of the two jaws to the free 
end portion of that jaw and further to the free end 
portion of the Second jaw and therefrom along guiding 
means (56b,58) in the second jaw and further through 
a second hole (53) In the twisting member, so as to 
wind a portion of the wire at least one time around the 
objects, whereby the wire forms a loop and defines an 
intersection (28) of two wire portions, so that said 
Surface of the twisting member is between the inter 
Section and the objects, 

gripping means (36, 61) for gripping a free end portion of 
the wire when the wire has been fed around the objects, 

tightening means (29) for tightening the wire when 
gripped by the gripping means, 

power-driven means (12) for rotating the twisting mem 
ber, So as to twist two portions of the tightened wire 
around each other, characterised in that the twisting 
member defines a cutting edge which is adapted to cut 
the wire when the twisting member is rotated. 

3. An apparatus according to claim 2, wherein the jaws are 
provided with a non-circular shape. 

4. An apparatus according to claim 2-3, wherein the 
means for feeding the wire comprises an electrically driven 
motor. 
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5. An apparatus according to any of claims 2-4, wherein 
the means for rotating the twisting member comprises an 
electrically driven motor. 

6. An apparatus according to any of claims 2-3 or 5, 
wherein the means for feeding the wire comprises pneu 
matically driven means. 

7. An apparatus according to any of claims 2-4 or 9, 
wherein the means for rotating the twisting member com 
prises pneumatically driven means. 

8. An apparatus according to any of claims 2-3 or 5 or 7, 
wherein the means for feeding the wire comprises hydrau 
lically driven means. 

9. An apparatus according to any of claims 2-3 or 6 or 8, 
wherein the means for rotating the twisting member com 
prises hydraulically driven means. 

10. An apparatus according to any of claims 2-11, wherein 
the same electrically driven motor is used for twisting and 
feeding. 

11. An apparatus according to any of claims 2-3 or 6-7, 
wherein the same pneumatically riven motor is used for 
twisting and feeding. 

12. An apparatus according to any of claims 2-3 or 8-9, 
wherein the same hydraulically riven motor is used for 
twisting and feeding. 

13. An apparatus according to any of claims 2-12, wherein 
the gripping means comprises echanical or electromechani 
cal actuation means and wherein the mechanical or electro 
echanical actuation means is Selected from a group com 
prising: 

electromagnets, 

hydraulic actuators, 
pneumatic actuators. 
14. An apparatus according to any of claims 2-13, wherein 

the operation of the first and/or the Second electrically, 
pneumatically or hydraulically driven motor is being con 
trolled by a control system. 

15. An apparatus according to claim 14, wherein the 
control System is comprised in means or electronically 
processing Such as a CPU. 

16. An apparatus according to claim 15, further compris 
ing a display connected to the CPU for displaying informa 
tion to the user. 

17. An apparatus according to claim 15 or 16, further 
comprising an interface for communication between the 
CPU and external processing means. 

18. An apparatus, according to claim 15-17, wherein the 
means for electronically processing are adapted to vary the 
tightening force in correspondence to a user-Selectidn. 

19. An apparatus according to any of claims 2-1-8, 
wherein at least the part of the twisting member which faces 
the objects is made of a hardened Steel alloy Such as titanium 
alloys or similar metallic or ceramnic materials. 

20. A apparatus according to any of claims 2-19, wherein 
each of the free end portions of the jaws forms a funnel 
shaped opening extending away from the contact between 
the free end portions of the two jaws. 

21. An apparatus according to any of claims 2-20, wherein 
the jaws are Spring-biased towards a closed position. 

22. An apparatus according to any of claims 2-20, wherein 
the jaws are closed by hydraulic, pneumatic or electrically 
driven means. 
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23. An apparatus according to claim 22, wherein the 
closing by hydraulic, pneumatic or electrically driven means 
is controlled by the CPU. 

24. An apparatus according to any of claims 2-23, wherein 
a carrying Support arm can be attached to the housing of the 
apparatus for carrying the weight of the apparatus and to 
enable. the apparatus to be used in a distance from the hands 
of the operator. 

25. An apparatus according to any of claims 2-24, further 
comprising a contact face for Supporting the apparatus 
against the objects. 
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26. An apparatus according to any of claims 2-25, wherein 
the wive is an elastic wire for binding an object, Said wire 
having an elasticity of at least 50,000 MPa. 

27. An apparatus according to claim 26, wherein the wire 
is made from an iron alloy comprises in the range of 
1.2-2.0% manganese (Mg), 0.8-1.2% silicon (Si) and 0.06-0, 
15% carbon (C). 


