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(not shown) known per se. The revolving mechanism 16 Is movable together
with the revolving means 15 The present Invention refers to a machine to
form  and the clamping device 14 by means of a piston cy- a sling, that
consists of a wire, the end portions of  linder (see below) in direction to
and from the press which each forms a loop and with its outer end por-   5
device 5. A cam also follows this reciprocating move- tions is held each in
a clamping sleeve applied on the  ment, which cam as seen from its front
has a lower wire.                                             edge 19a
directed backwards and obliquely down- Different types of machines have
been devel-  wards, the function of which will be described later. oped to
form such slings, which are used for different  Part 10a of the duct 10 is
firmly attached to a pivot purposes within the load handling. Such a
machine is  10  arm 20, which is provided with a vertical downwards known
through the Swedish patent application SE-A-  directed dowel 21, that runs
In a curve shaped slot 22 8902250-3, corresponding to publication SE-B-
in a slide 24 which is displaceable by means of a pis- 464044, published 25
Febr. 1991.                  ton cylinder 23 in a direction to and from the
press de- Through the invention a machine has been devel-  vice 5. This
slide is rigidly connected to the parts 14, oped, that constitutes a
further development of the   15  15, 16 and 18. prior art and that exhibits
advantages compared with  The function of the machine will be described in
earlier known techniques. The characterizing fea-  more detail in the
following. A wire 8 is manually en- tures of this machine will be
illustrated by the follow-  tered between the feed rollers 7, whereby the
guide ing claims.                                       flap 6 is in
lowered position. The feed rollers 7 feed The invention will now be closer
described with  20  the wire 8 under the flap 6, which guides the wire
reference to the enclosed drawings, in which fig. 1  through the press
device 5 and through a clamping discloses the machine perspectively at an
angle from  sleeve 2 introduced from the magazine 1 and further the side,
fig. 2 discloses perspectively at an angle  through the parts 10a and 10b
of the duct 10 towards from the top and at an enlarged scale substantial  a
stop 25. An Indicating device 26 detects the correct parts included in the
machine In one position and in  25  feed length of the wire 8, gives a
signal to stop the fig. 3 is shown the same viewwith the parts of the ma-
driving motorofthefeedwheels7, aswell as activates chine In another
position and fig. 4-7 disclose differ-  the clamping device 14. The
pressure in this device ent sequences of the wire feed.
propagates to a pressure switch not shown, which In the machine a sleeve
magazine 1 with a num-  switch In turn activates the revolving mechanisms
16, ber of clamping sleeves 2 and a feeding mechanism   30  17 of the
revolving means 15. The revolving means 15 4 actuated by a piston cylinder
3 are Included for load-  now rotates round the clamping device 14 with the
ing these clamping sleeves 2 provided in a press de-  end portion of the
wire 13 substantially half a turn for vice 5.
formation of a wire loop 27, which is shown in fig. 4 On the Inputside of
the pressdevice 5 is provided  and 5. During the formation of the wire loop
27 the a guide flap 6, that is pivotable upwards-downwards.  35  wire
penetrates up from part 10b of the duct, which is Outside the guide flap 6
are provided fourfeed rollers  possible by the fact that the upper part 12
of the part 7, between which a wire 8 is feedable, which wire is  10b of
the duct is foldable upwards. The piston cylin- arranged on a table 9
serving as a bed.           der 23 Is now activated and moves the revolving
On the opposite side of the press device 5, the  means 15 with the clamping
device 14 holding the output side, a duct 10 is provided, which consists of
40  wire loop 27 and the slide 24 in direction towards the two parts 10a
and 10b. The part 10a, located nearest  press device 5. During this
movement the dowel 21 is the output side of the press device 5, can be
swung  forced to run in the curve shaped slot 22. Hereby the away in the
manner shown in fig. 3. This part 10a of  arm 20 is brought to swing out,
carrying the part 10a the duct 10 has a hinged lateral wall 11 which can be
of the duct, such as illustrated in fig. 3. By swinging opened.
Theotherpart 10b of the duct 10 is stationary  45  up of the side 11, the
part 10a of the duct is released and provided with an upper part 12 which
can be fold-  from the wire 8 and gives space for the loop 27 with ed up.
The duct 10 is Intended to guide the front end  the equipment about this to
approach the press de- portion 13 of the wire 8 during the feed of the wire
vice 5. The cam 18 follows with the movement to- through the press device
5. In front of the outlet port  wards the press device 5, which cam comes
into con- of the drum 10 is provided a clamping device 14, that  50  tact
with its inclined lower edge 19 against a guide is arranged to grip the
wire 8 at some distance behind  cone 28 provided at the press device 5,
which cone its front end. The clamping device 14 preferably is  is moved to
a position just in front of the clamping constituted by a hydraulic driven
tightening cylinder.  sleeve 2 by means of the lower edge 19. The guide The
clamping device 14 is rigidly mounted to a revolv-  cone 28 serves for
guidance of the end portion of the ing means 15, which by carrying the
clamping device  55  wire 13 into the clamping sleeve 2, see fig. 6. 14
mainly Is pivotable 180 degrees by means of a re-  An indicating device 29,
see fig. 1, detects the volving mechanism 16. This preferably consists of a
feed of the end portion of the wire into a correct pos- hydraulic piston
cylinder 17 with gear rack and pinion  ition in the clamping sleeve 2 and
gives a signal to re- 2    



3                  EP 0 620 902 B1                4 verse the wire feed.
The wire 8 is now pulled back a      is divided into two parts (10a, 10b),
of which distance in the direction of the arrow 30, see fig. 7.An-  the
part (10a) situated nearest the press other indicating means 31, which is
adjustable in a       device (5) can be swung off from the wire horizontal
slot 32, detects a calculated, correct size of  feeding direction before
each press opera- the loop 27 and Interrupts the reverse movement. The   5
tion, while the second part (10b) is station- same indicating device 31
gives a signal to the press      ary, said duct being adapted to guide the
device 5 to press together the clamping sleeve 2 for      front end portion
(13) of the wire (8) in the formation of a wire lock. After the pressing
procedure,  feeding direction during the continued feed which ends when the
setvalue on the manometer has         of the feed wheels (7) of the wire
(8), been reached, the press piston goes back, and a sig-  10  - a clamping
device (14) situated outside the nal is given to the hinge of the guide
flap 6 for releas-  outlet port of the duct (10), which clamping ing the
wire 8. The clamping device 14 releases its       device is arranged to
grip the wire (8) a dis- grip. Even the feed wheels 7 are separable for
release   tance behind its front end and which clamp- of the wire 8.
ing device is firmly attached to a revolving As a result of the invention a
machine for com-  15   device (15) which is movable forward and plete
mechanized manufacturing of slings has been        reverse, which revolving
device (15) is ar- developed. By means of various indicating devices,
ranged to rotate the clamping device (14) mentioned as well as not
mentioned, it has been pos-     with the end portion of the wire (13) in
the sible to completely automate the manufacture. One of      main 180
degrees for formation of a wire the greatest advantages of the machine lies
foremost  20  loop (27) and lead back the end portion of therein, that it
Is easy adaptable to slings with differ-  the wire (13) towards the press
device (5) ent thickness of the wire 8 and different sizes of the   so far,
that the end portion of the wire pen- wire loop 27. When changing from a
wire of a certain      etrates through the clamping sleeve (2) es-
thickness to another wire with a larger thickness, it is  sentially
parallel to the portion of the wire only necessary to shift the magazine
with clamping   25   (8) that extends through the clamping sleeves 2 to
another with slightly thicker clamping        sleeve (2), sleeves, and when
shifting the size of wire loop it is  - a first indicating device (29),
which is pro- only needed to change the set-up ofthe Indicating de-    vied
to detect correct feeding position for vice 31 to adjust the time for the
reverse of the wire   the end portion of the wire in the clamping 8.
30           sleeve (2) after the formation of the wire The invention is of
course not limited to the em-     loop (27) and to give signal to reverse
the bodiment shown and described above but can be var-       wire feeding
and ied in different ways within the scope of the subse-    - a second
indicating device (31), that is ar- quent claims. This applies as well to
the type of feed     ranged to detect correct, calculated size of wheels 7
and guidance into the press device 5 as type   35  the wire loop (27) and
to subsequently give of revolving means 15 and clamping device 14 for
signal to the press device (5) for compress- holding the end portion of the
wire.                     ing of the clamping sleeve (2). 2. Machine
according to claim 1, Claims                                       40
characterized In, that a guide flap (6) is provided before the input 1.
Machine to form a sling, consisting of a wire (8),  side of the press
device (5), which guide flap (6) each end portions ofwhich each forms a
loop (27)  is provided to guide the end portion of the wire and with its
outer end portions are held each in a  (13) during its feed into the press
device (5), and clamping sleeve (2) provided on the wire (8), in  45  that
the second indicating device (31) after the which machine is Included means
(3,4) to feed     pressing of the damping sleeve (2) is provided to
clamping sleeves (2) from a magazine (1) to a     give signal for the swing
off movement of the press device (5) for pressing together the clamp-
guide flap (6) for release of the wire (8). ing sleeves (2), characterized
in,                         50   3.  Machine according to claim 1, that the
machine includes                         characterized in, - feed wheels
(7) for feeding the wire (8) into  a cam (18) accompanying the
reciprocating one side of the press device (5), through a  movement of the
revolving means (15), which clamping sleeve (2) introduced in the press
seen in the forward direction of the cam (18) has device (5) and outto the
opposite side of the  55  a lower edge (19) directed backwards and obli-
press device (5),                            quely downwards and which is
provided to relo- - an elongated duct (10) situated on the out-  cate a
guide cone (28) to a position opposite the put side of the press device
(5), which duct  clamping sleeve (2) for guidance of the end por- 3    3
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verse the wire feed. The wire 8 is now pulled back a      is divided into
two parts (10a, 10b), of which distance in the direction of the arrow
30,see fig. 7.An-  the part (10a) situated nearest the press other
indicating means 31, which is adjustable in a       device(5)can be swung
off from the wire horizontal slot 32, detects a calculated, correct size of
feeding direction before each press opera- the loop 27 and interrupts the
reverse movement. The   5  tion, while the second part (10b) is station-
same indicating device 31 gives a signal to the press     ary, said duct
being adapted to guide the device 5 to press together the damping sleeve 2
for   front end portion (13) of the wire (8) in the formation of a wire
lock. Afterthe pressing procedure,    feeding direction during the
continued feed which ends when the setvalue on the manometer has         of
the feed wheels (7) of the wire (8), been reached, the press piston goes
back, and a sig-  10  - a clamping device (14) situated outside the nal is
given to the hinge of the guide flap 6 for releas-  outlet port of the duct
(10), which clamping ing the wire 8. The clamping device 14 releases its
device is arranged to grip the wire (8) a dis- grip. Even the feed wheels 7
are separable forrelease     tance behind its front end and which clamp- of
the wire 8.                                            Ing device is firmly
attached to a revolving As a result of the invention a machine for com-  5
device (15) which Is movable forward and plete mechanized manufacturing of
slings has been         reverse, which revolving device (15) is ar-
developed. By means of various indicating devices,        ranged to rotate
the clamping device (14) mentioned as well as not mentioned, it has been
pos-      with the end portion of the wire (13) in the sible to completely
automate the manufacture. One of      main 180 degrees for formation of a
wire the greatest advantages of the machine lies foremost  20  loop (27)
and lead back the end portion of therein, that it is easy adaptable to
slings with differ-  the wire (13) towards the press device (5) ent
thickness of the wire 8 and different sizes of the    so far, that the end
portion of the wire pen- wire loop 27. When changing from a wire of a
certain      etrates through the clamping sleeve (2) es- thickness to
another wire with a larger thickness, it is  sentially parallel to the
portion of the wire only necessary to shift the magazine with clamping   25
(8) that extends through the clamping sleeves 2 to another with slightly
thicker clamping       sleeve (2), sleeves, and when shifting the size of
wire loop it is  - a first indicating device (29), which is pro- only
needed to change the set-up of the indicating de-    vided to detect
correct feeding position for vice 31 to adjust the time for the reverse of
the wire    the end portion of the wire in the clamping 8.
30           sleeve (2) after the formation of the wire The invention is of
course not limited to the em-      loop (27) and to give signal to reverse
the bodiment shown and described above but can be var-        wire feeding
and led in different ways within the scope of the subse-    - a second
indicating device (31), that is ar- quent claims. This applies as well to
the type of feed    ranged to detect correct, calculated size of wheels 7
and guidance into the press device 5astype   35   the wire loop (27) and to
subsequently give of revolving means 15 and clamping device 14 for
signal to the press device (5) for compress- holding the end portion of the
wire.                      ing of the clamping sleeve (2). 2. Machine
according to claim 1, Claims                                       40
characterized in, that a guide flap (6) is provided before the input 1.
Machine to form a sling, consisting of a wire (8),  side of the press
device (5), which guide flap (6) each end portions of which each forms a
loop (27)  is provided to guide the end portion of the wire and with its
outer end portions are held each in a  (13) during its feed into the press
device (5), and clamping sleeve (2) provided on the wire (8), in  45  that
the second indicating device (31) after the which machine is included means
(3,4) to feed     pressing of the clamping sleeve (2) is provided to
clamping sleeves (2) from a magazine (1) to a     give signal for the swing
off movement of the press device (5) for pressing together the clamp-
guide flap (6) for release of the wire (8). ing sleeves (2), characterized
in,                         50  3. Machine according to claim 1, that the
machine Includes                         characterized in, - feed wheels
(7) for feeding the wire (8) into  a cam (18) accompanying the
reciprocating one side of the press device (5), through a   movement of the
revolving means (15), which clamping sleeve (2) introduced in the press
seen in the forward direction of the cam (18) has device (5)and outto the
opposite side of the   55  a lower edge (19) directed backwards and obli-
press device (5),                            quely downwards and which is
provided to relo- - an elongated duct (10) situated on the out-  cate a
guide cone (28) to a position opposite the put side of the press device
(5), which duct  clamping sleeve (2) for guidance of the end por- 3    5
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the wire into this, when the clamping de-   sachllch um 180 Grad zu drehen,
um sine 



vice (14) moves back the end portion of the wire       Drahtschlaufe (27)
zu bilden und den End- (13) in direction towards the press device (5) with
abschnitt des Drahtes (13) zur PreSvorrich- this lower edge (19).
tung (5) so welt zurOckzuffhren, damit der 5           Endabschnitt des
Drahtes durch die >   4. Machine according to claim 1,
Klemmuffe (2) im wesentlichen parallel zu characterized In,
dem Abschnitt des Drahtes (8) hindurch- that the part (10a) of the duct
which Is situated      geht, der Ober die Klemmuffe (2) hinaus- nearest the
press device (5) is provided with an      reicht, upwards ordownwards
pivotable lateral wall (11),  10  - einerstesAnzeigegerit(29),
wasdaffirvor- while the second part (10b) is provided with an
gesehen ist, die korrekte Zufihrungsstel- upwards pivotable upper part
(12).                    lung fOr den Endabschnitt des Drahtes in der
Klemmmuffe (2) nach der Bildung der Drahtschlaufe (27) zufestzustellen und
das Patentanspruche                              15          SIgnal fOrden
ROckwartslaufdes Drahtvor- schubs zu geben, und 1. Maschine zur Bildung
einer Schlinge, bestehend       - ein zweites Anzeigegerat (31), das dafOr
aus einem Draht (8), von dem jeder Endabschnitt        eingerichtet ist, um
die korrekte, berechne- Jeweils eine Schlaufe (27) bildet, wobel seine au-
te GrOSe der Drahtschlaufe (27) zu festzu- Beren Endabschnitte jeweils in
einer Klemmuffe  20     stellen und anschllegend das Signal an die (2), die
aufdem Draht (8) aufgebracht Ist, zusam-      Prefvorrichtung (5) fOr das
Zusammen- mengehalten werden, wobei die Maschine Vor-            pressen
der Klemmuffe (2) zu geben. richtungen (3,4) enthalt, um Klemmuffen (2) aus
einem Magazin (1) einer Prelvorrichtung (5) zu-  2. Maschine nach Anspruch
1, zufihren, um die Klemmuffen (2) zusammenzu-  25   gekennzelchnet
dadurch, pressen,                                          daB eine
FOhrungsklappe (6) vor der Elngangs- gekennzelchnet dadurch,
seite der Prelvorrichtung (5) vorgesehen ist, wo- dag die Maschine
folgendes umfagt:                bel die Fulhrungsklappe (6) dafOr
vorgesehen ist, - Zufuhrrader (7), um den Draht (8) In esine    den
Endabschnitt des Drahtes (13) wahrend eel- Seite der PreSvorrichtung (5)
hineinzufrlh-  30  nerZuffihrung in die Prelvorrichtung (5) zu len- ren,
durch elne In die Preovorrichtung (5)    ken, und dag das zweite
Anzeigegerit (31) nach eingefihrte Klemmuffe (2) hindurchzufuh-      dem
Zusammenpressen der Klemmuffe (2) dafWr ran und aus der gegeniberliegenden
Seite      vorgesehen ist, das Signal fOr die Abschwenkbe- der
Pre~vorrichtung (5) herauszufOhren,       wegung derFfhrungsklappe (6) zur
Freigabe des - eine langgestreckte Rohre (10), an derAus-  35  Drahtes (8)
zu geben. storseite der Preavorrichtung (5) befind- lich, wobei die Rohre
in zwei Teile (10a,  3. Maschine nach Anspruch 1, 10b) untertellt ist, von
denen derTeil (10a),  gekennzelchnet durch K-..-       der der
Prelvorrichtung (5) am nachsten        einen die Hin- und Herbewegung der
Drehvor- liegt, von der Drahtzufihrungsrlchtung vor  40  richtung (15)
begleltenden Steuernocken (18), jedem Prelvorgang wegschwenkbar Ist,
der In Richtung der Vorwartsbewegung des wahrend der zweibt Tell (1Ob)
feststehend     Steuernockens (18) gesehen sine tiefer liegende st, wodurch
die erwahnte Rohre daffir ge-     Kanto (19) hat, die rflckwirts und schrag
abwarts signet ist, das vordere Ends (13) des Drah-   gerichtet ist, und
der dafurvorgesehen ist, einen tea (8) wahrend der fortgesetzten Zuffh-  45
Fthrungszapfen (28) In sine Stellung gegenober rung des Drahtes (8) Ober
die Zuffhrrader     der laemmuffe (2) zu verschieben, um den End- (7) In
die ZufOhrungsrichtung zu leiten,     abschnitt des Drahtes dorthinein zu
lenken, so- - sine Klemmvorrichtung (14), befindllch au-    bald die
Klemmvorrichtung (14) den Endab- Berhalb der Austrittsaffnung der Rohre
schnitt des Drahtes (13) in Richtung zur Preivor- (10), wobei die
Klemrmvorrichtung daffir  50  richtung(5)mitdiesertieferliegendenKante(19)
eingerichtet ist, den Draht (8) sin StOck hin-  zurOckbewegt. ter seinem
vorderen Ends zu erfassen, und wobel die Klemnmvorrichtung fest an eine  4.
Maschine nach Anspruch 1, Drehvorrichtung (15) angebracht ist, die
gekennzelchnet dadurch, vorwirts und rfdckwlrts beweglich ist, wo-  55  daB
derTeil (1Oa) derR8hre, derder Pregvorrich- bel die Drehvorrichtung (15)
daflr eInge-    tung (5) am nichsten Iliegt, mit einer aufwarts richtst
ist, die Klemmvorrichtung (14) mit    oderabwArts drehbaren Seitenwandung
(11) ver- dem Endabschnitt des Drahbes (13) haupt-      ashen ist, wihrend
der zweite Teil (10b) mit el- 4    7                   EP 0 620 902 B1
8     *    C   L   M  S    * nem aufwarts drehbaren oberen Tell (12) verse-
pourdetecterla position d'amenee correcte 



hen ist.                                                pour la partie
terminals du cable m~tallique dans le manchon de serrage (2) apres la
formation de la boucle de cable metallique Rovendlcatlons
5            (27) et pour donner le signal d'inversion du sens d'amenee du
cable metallique, et 1. Machine pour fabriquer une elingue constituee
- un second dispositif indicateur (31) prevu par un cable metallique (8)
dont chaque partie          pour detecter la taille corrects calculee de
terminals forms une boucle (27) etdont lea extrA-       la boucle de cable
metallique (27) aprbs la mites distales sont toutes deux maintenues dans
10    formation de la boucle de cable metallique un manchon de serrage (2)
prevu sur Ie cable me-        (27) et pour donner alors a l'equipement de
tallique (8), Wadit  machine etant dotee de             presse (5) le
signal de sertissage du man- moyens (3, 4) pour alimenter en manchons de
chon de serrage (2). serrage (2) provenant d'un magasin (1) un equi- pement
de presse (5) permettant de sertir les   15  2. Machine selon la
revendication 1, caracterisee en manchons de serrage (2), caracterisee en
ce quo    ce qu'un volet de guidage (6) est prevu on amont la machine
comporte:                               du cote entree de l'bquipsment de
presse (5), le- - des galets d'amenee (7) qui amenent le cA-    ditvoletde
guldage (6) etant prevu pourguider la ble metallique (8) sur un cote de
l'equipe-   partie terminals du cable metallique (13) lors- ment de presse
(5), A travers un manchon   20  qu'elle est amenes A l'equipement de presse
(5) de sewrage (2) introduit dans l'equipement    et en ce quo le second
dispositif indicatbur (31) de presse (5) et le ressortent du cotA oppo-
ost prevu pourdonner le signal du mouvement de se de l'equipement de presse
(5),             basculement du volet de guidage (6) pour liber - un
conduit de forme allongee (10) situe du    le cable metallique (8) apres
l'operatlon de ser- cote sortie de l'equipement de presse (5),  25  tissage
du manchon de sewrage (2). ledit conduit etant divish en deux parties (1Oa,
10b), la partie (1Oa) la plus proche de  3. Machine selon la revendication
1, caracterlsee en l'equlpement de presse (5) pouvant etre       ce qu'elle
comporte une came (18) accompa- basculee hors du passage d'amenee du ca-
gnant le mouvement alternatif du dispositif de pi- ble metallique avant
chaque operation de   30  votoment (15) qui, vue de l'arrlere de la came
(18) sertissage, tandis quo la seconds partle      comporte un bord
inferieur (19) dirige vers l'arrin- (10b) est fixe, ledit conduit etant
adapte    re et obliquement vers le bas, servant A replacer pour guider
l'extrnmlth avant (13) du cable   un cone de guidage (28) dans une position
oppo- metallique (8) dana le sons de deplacement    see au manchon de
serrage (2) af in de guider la pendant l'alimentation continue du cable  35
partie terminale du cable metallique dans ce der- metallique (B) par les
galets d'amenee (7),   aier, lorsque le dispositif de serrage (14) rambne -
un dispositif de serrage (14) situe A l'exte-  la partie terminals du cable
mhtailique (13) en di- rieur de 'orifIce de sortie du conduit (10),
rectlon de l'equipement de presse (5) avec co leditdispositif de serrage
(14) etantagence   bord infrieur (19). poursaisirle cable metallique (8) a
une cer-  40 taine distance en arribre de son extremite  4. Machine selon
la revendicatlon 1, caracterisee en avant, ce dispositif de sewrage (14)
etant    ce que la partie (1 Oa) du conduit qul est la plus fixe fermement
A un disposetif de pivote-     proche de l'equipement de presse (5)
comporte ment (15) pouvant se deplacervers l'avant     une cloison laterale
(11) susceptible de pivoter etvers l'arriere, co dispositif de pivotement
45  vers le hautetvers lo bas, la seconds partle (lOb) (15) servant A faire
tourner le dispositif de  etant dotes d'une partie suphrieure (12) pouvant
serrage (14) avecla partle terminale (13) du  pivotor vers le haut. cable
metallique, d'un angle de 180 pour former une boucle de cable mA*allique
(27) et ramener la partie terminals (13) du cable  50 metallique on
direction de l'equipement de presse (5), jusqu'a ce que la partie termina-
le du cable metallique passe dans le man- chon de serrage (2) en etant
essentielle- ment parallile A la partie du cable metalli-  55 que (8) deja
passee dans le manchon de serrage (2), - un premier dispositif indicateur
(29) prevu 5    


