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57 ABSTRACT 
A machine for binding together a number of bars, 
tubes or the like elongated objects by means of an ad 
hesive tape including means for holding the objects in 
parallel relationship, clamping means for clamping the 
objects into a compact bundle, the clamping means 
and objects to be clamped being rotatably supported 
to the frame about the longitudinal axis of the bundle 
to be formed and means for supplying tape from a reel 
supported on the frame which is movable to the pe 
riphery of the bundle to be formed and away there 
from. 

9 Claims, 5 Drawing Figures 
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MACHINE FOR BINDING TOGETHER A NUMBER 
OF BARS, TUBES OR SIMILAR ELONGATED 

OBJECTS 
The present invention relates to a machine for bind 

ing together a number of bars, tubes or similar elon 
gated objects, by means of an adhesive tape, said ma 
chine being provided with means for supporting and 
holding said objects mutually parallel, and also means 
for supplying and guiding the tape from a reel trans 
verse to the objects. 

In machines of this type the objects are usually sup 
ported fixed to the frame and the machine is provided 
with a mechanism with the aid of which the tape reel 
is rotated several times around the bundle of objects, 
after the free tape end has been fixed to a point on the 
periphery of the bundle of objects. In practice said em 
bodiment of the machine, in which, in connection with 
the arrangement of the mechanism for rotation of the 
tape reel, the supply of the objects takes place in longi 
tudinal direction of the objects, which may be onerous 
in case of larger length sizes, appears to lead to low de 
pendability whereas the relatively high costs of con 
Struction are not too attractive. 
The present invention aims at providing a machine of 

the type as described in the preamble, in which has 
been tried to eliminate the objections of the known em 
bodiment, as well as to increase the productivity. To 
that end in the embodiment of the machine according 
to the invention, one or more transverse supports for 
the objects are present, said supports being mutually 
Spaced in the longitudinal direction of the machine, 
and clamping means have been arranged adjacent at 
least one of said transverse supports, said clamping 
means being active from aside on the supported ob 
jects, by which clamping means the objects may be 
combined into a compact bundle, said clamping means, 
together with the objects to be clamped, being rotat 
ably supported to the frame about the longitudinal axis 
of the bundle to be formed, whereas adjacent at least 
one of the clamping stations for the objects to be 
clamped, a member supported on the frame and carry 
ing along the free tape end being movable to the pe 
riphery of the bundle to be formed and away there 
from. Since the bundle of objects rotates about the lon 
gitudinal axis thereof, the tape, after its free end has 
been brought into contact with the periphery of the 
bundle, is simply unwound from the spatially fixed ar 
ranged reel, which stimulates a quick course of the 
binding of the bundle. 

In a preferred embodiment of the binding machine 
according to the present invention, the transverse sup 
port constitutes the bottom of a recess in a disc-shaped 
means, said recess extending from the periphery of said 
means to beyond said axis of rotation, said disc-shaped 
means being rotatably supported in the vertical plane 
by means of a number of support rolls arranged along 
the periphery of said means, each of said support rolls 
being rotatable about a fixed shaft connected to the 
frame, in which the said clamping means are movably 
positioned adjacent the recess of the disc-shaped 
means. In said embodiment of the binding machine ac 
cording to the present invention, the recess of the disc 
shaped means permits in a simple way supplying of the 
objects to be bundled transverse to the longitudinal axis 
of the machine. 

In a further embodiment of the binding machine ac 
cording to the present invention, the clamping means 
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are constituted by two levers provided with a claw, 
which levers each being swingable in a manner about 
an axis directed transversely to a side face of the disc 
shaped means and arranged reversed symmetric with 
respect to a centre line of the disc-shaped means pass 
ing through the said recess, such that the objects to be 
arranged in the recess, are clampable to a compact 
bundle between a surface at the recess bottom and an 
engaging surface at each of the said claws, the longitu 
dinal axis of said bundle being concentric with the axis 
of rotation of the disc-shaped means. 
Moreover, in the binding machine according to the 

present invention, the member carrying the free tape 
end, is constituted by a guide and pressure roll, which 
is rotatably arranged at the angle portion of a cantile 
ver, at which free lever end also the reel for the tape is 
supported and which cantilever is swingable to the 
frame adjacent its other lever end in a plane transverse 
to the longitudinal axis of the machine such that the 
tape end is adapted to be pressed via said guide and 
pressure roll against the periphery of the bundle to be 
formed. 

In an embodiment of the binding machine according 
to the present invention preferably on the rotational 
shaft of the guide and pressure roll, also at both sides 
of said roll, a lever is rotatably supported, a cutting 
blade, having the shape of an isosceles triangle with an 
acute apex angle, of which angle the legs constitute the 
knife edges and of which the base is parallel to the axis 
of rotation, being secured transversely to the free end 
of which of the levers extending beyond the periphery 
of said roll. Since in the previously described embodi 
ment and arrangement of the knife blade, the tape part 
leading from the reel to the windings around the bundle 
will almost be hit in the centre line on movement of the 
cantilever, the separation of the tape can take place in 
a faultless way. The apex angle of the knife blade lies 
advantageously between 60 and 70. 

In an embodiment of the binding machine according 
to the present invention advantageously the free end of 
the cantilever, the claw-levers and the knife levers is 
pivotally connected to a piston-cylinder mechanism, 
the supply conduits, in particular those which lead to 
the mechanisms of the claw-levers, consisting of flexi 
ble material and being shaped according to a helical 
line having a large number of convolutions. An em 
bodiment of the present invention will now be de 
scribed with reference to the accompanying drawings, 
in which: 
FIG. 1 is a side-view of the binding machine a device 

for separately supplying of the objects to the machine 
and a device for discharging the objects bound together 
to a bundle from the machine, being shown schemati 
cally, 
FIG. 2 is a cross-section along the line II-II of the 

machine in FIG. I, to illustrate a disc-shaped means, 
FIG. 3 is a cross-section along the line III-III of the 

machine in FIG. 1, to illustrate the supplying device 
and the discharging device. 
FIG. 4 is a cross-section along the line IV-IV of the 

machine in FIG. 1, to illustrate the binding device, and 
FIG. 5 shows a detail of the knife blade and its levers. 
The machine shown in the drawing, generally indi 

cated by 1 (seen in particular FIG. 1 and 3) is intended 
for binding a number of tubes of synthetic material 3 
to a bundle 2. An extrusion-machine, not shown, con 
tinuously supplies the tube material via a channel 
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shaped guide S, positioned at the front side of the bind 
ing machine above and parallel to its longitudinal axis 
4. As soon as the tube material has the required length, 
it is severed, for instance by pushing against an electro 
contact, not shown, which is adapted to actuate a saw 
ing mechanism, not shown, after which the tube 3, for 
instance with the aid of several movably arranged parts 
(not shown) of the channel 5, may be lifted from said 
channel and may fall sidewardly on a number of guide 
strips 7, inclining downwardly from adjacent below the 
channel 5 up to a certain distance above the longitudi 
nal axis 4 of the machine, said strips being mutually 
parallel and supported to supports 6 of the machine. To 
a certain part of Some of the said guide strips a piston 
cylinder mechanism 8 has been arranged, by means of 
which mechanism a bar 9, connected to the piston of 
said mechanism, can be brought transverse to the strip 
7 and inclining upwardly in the path of movement of 
the continuously supplied tubes 3, which can be caught 
by the bars 9 in case the binding machine is in operat 
ing condition. For that purpose for instance an elec 
tronic pulse counter, coupled to the above mentioned 
sawing mechanism, can be used, by means of which 
pulse counter the tubes 3, admitted to the guide strips 
7, can be counted, and, as soon as the required number 
of tubes have passed - the time necessary for bundling 
a preceding group of tubes in the machine and then dis 
charging same from the machine, will be amply suffi 
cient - a signal for withdrawing of the bars 9, which, 
after passing of the blocked group of tubes will return 
by spring action into their blocking position, can be 
passed to the mechanism 8 as well as a signal for actuat 
ing of the binding machine. The parts 6-9 have not 
been shown in seen in. 
The binding machine 1 has been provided with a 

number of metal disc-shaped members or binding discs 
10, arranged mutually spaced and transversely to the 
longitudinal axis 4, only one of which being shown 
schematically in FIG. 1, and more clearly, in FIG. 2 and 
3 in front and back view respectively. The binding disc 
10 (seen in FIG. 2) has a recess 11, extending from the 
circle periphery 10a to beyond longitudinal axis 4 of the 
machine, said axis 4 also passing through the centre of 
the disc 10. 
The binding discs 10 (see in particular FIG. 2) each 

being supported by a number, for instance 9 of identi 
cal flanged support rolls 12 arranged along the periph 
ery 10a of the disc, are each freely rotatable in a verti 
cal plane about their centre 12a as axis of rotation. Said 
flanged support rolls 12, for instance made of synthetic 
material, are each freely rotatable about a shaft 12a, 
directed parallel to the longitudinal axis 4 and fixed to 
the side face of a platemetal U-shaped support 13, the 
said side face being arranged closed and parallel to the 
face of the binding disc, said U-shaped support 13 
being fixedly connected to the base 14 of the machine 
frame. 
Due to said arrangement, the binding disc 10 is 

adapted to rotate about the centre 4 in a plane parallel 
and close to the support 13. The disc 10 is also pro 
vided with a chain 15 extending along the whole pe 
ripheral edge 10a of the disc to both opening edges of 
the recess 11 and held tight in a circumferential groove, 
the said chain 15 engaging with two chain wheels 16. 
The shafts 17 of said wheels 16 are, at the rear side of 
the U-support 13, provided with a second chain wheel 
18 seen (also in FIG. 3) over which a chain 19 has been 
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4. 
laid, which further runs over chain wheels 20 and 21, 
borne at this side of the support 13. The chain wheels 
21 of the series of supports 13, arranged near to the 
rear side of the frame 14, can be wedged on a same 
shaft 22, so that the binding discs can be driven simul 
taneously. 

In the starting or rest position of the binding discs 10 
the recess 11 is directed upwardly (seen in FIG. 2) hav 
ing angle irons 23, fixed at one side face of the disc 10 
along the edges of the recess, for guiding of the tubes 
3. 

In this position of the discs 10, the bottom 11a of the 
recess 11 could constitute a support for the group of 
tubes 3, coming down from above via the fixed guides 
7, after withdrawal of the bars 9 by the mechanisms 8. 
In the embodiment shown however, a U-shaped sup 
port 26 is present, having a certain profile 25, and at 
tached by means of bolts 24 close to the recess bottom 
11a at the front side of the binding disc (10), said sup 
port 26 being shaped reverse-symmetrically with re 
spect to the center line 27 of the binding disc, passing 
through the center of the recess 11. Also reverse-sym 
metrically, a shaft 28 has been arranged parallel to the 
axis of rotation 4 at both sides of the recess 11, to 
which shaft 28 a piston-cylinder mechanism 29 is pivot 
ally connected. The piston bar 30 of said mechanism 
carries at its free end a bridge piece 31, which is pivot 
ally connected with a pivot pin 32 at a lever 33, which 
itself, by operation of the mechanism 29, may be swung 
about a pivot pin 34 provided at the end of the U 
shaped member 26, towards the centre of the disc 10 
and therefrom. The levers 33 are profiled at the facing 
side edges thereof to form a claw 35, such, that after 
operation of the mechanisms 29 to the closing position 
of the levers 33, a certain number of tubes 3 may be 
clamped to a compact bundle 2 between the claws 35 
and the U-shaped support 26 (seen in also FIG. 4). 
Before the tubes 3 are clamped together, they are ar 

ranged with one end coinciding with a transverse plane 
by means of a flat plate 36, at one end of the cantilever 
37, which lever is adapted to be swung in the vertical 
plane passing through the longitudinal axis 4 (vide FIG. 
1), by means of a pin 38 fixed at its other end and pivot 
ally connected to the basis 14. 
At a pivot 39, positioned adjacent to the angle por 

tion, the cantilever 37 is pivotally connected with the 
piston bar 40 of a piston-cylinder mechanism 41, being 
itself pivotally connected with the basis 14. By opera 
tion of the mechanism 41 the tubes are pressed with 
their other end against a stop plate (not shown), ar 
ranged at the other end of the basis 14, after which the 
lever 37 is returned to its starting position by the mech 
anism 41. 

After levelling of the tube ends and after clamping 
together the tubes 3 to a bundle 2, the common drive 
of the binding discs 10 is operated, due to which the 
bundle 2 is rotated several times about the longitudinal 
axis 4, during which movement the bundle is bound to 
gether with the aid of a binding mechanism, arranged 
adjacent to one or more of the binding discs. 
Such a binding mechanism, generally indicated by 42 

in FIG. 1 and shown in detail in FIG. 4, substantially 
consists of a reel 43 on which adhesive tape has been 
wound to a roll 44. The reel 43 has rotationally been 
supported by means of a transverse pin 45 resting in a 
slot-shaped bearing 46 at one end of the cantilever 47, 
which is adapted to be swung in a plane transverse to 
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the longitudinal axis 4 of the bundle, about a pin 48 on 
the transverse beam 49, connected to the base 14. At 
the end extending beyond the pin 48, the cantilever, by 
means of a pin 50 is pivotally connected to a bridge 
piece 51, itself being connected to a piston bar 52 of a 
piston-cylinder mechanism 54, which is adapted to be 
swung about a pin 53 fixed to the base 14. 
Close to the angle portion of the cantilever 47, a 

guide and pressure roll 56 is freely rotatable about a 
shaft 55. The adhesive tape 57 runs from the roll 44 via 
a little roll 58 to the pressure roll 56 and is held ready, 
such that, by operation of the mechanism 54, the free 
tape end is moved from aside towards the bundle 2 and 
via the pressure roll 56 is pressed by the cantilever 47 
against the periphery of the bundle. Then, on operating 
the driving mechanism of the binding machine, the 
clamped bundle 2 is rotated several times about the 
longitudinal axis 4. A brake member 61, adapted to be 
swung about a little shaft 59 at the cantilever 47 under 
influence of a spring 60, can then hold the tape 57 
pressed against the little roll 58. 
Furthermore, on the shaft 55 a lever 62 is pivotally 

supported at its centre, the end of the lever 62, facing 
away from the longitudinal axis 4, being pivotally con 
nected by means of a pin 63 to a bridge piece 64, itself 
being connected to the piston bar 65 of a piston 
cylinder mechanism 66, which is pivotally connected to 
the transverse beam 49, by means of the pin 48. 
After the driving mechanism of the binding machine 

has been stopped again, the mechanism 54 is again acu 
tated, to swing the pressure roll 56 together with the 
cantilever 47, away from the periphery of the bundle, 
back to the starting position. During said Swinging 
movement the lever 62 is swung by operation of the 
mechanism 66 such, that a knife 67, fixed at the free 
end of said lever 62, is adapted to severe the end of the 
tape wound about the bundle and leading from the roll 
56 to the periphery of the bundle. 

In order to have the severing of adhesive tape 
strengthened with glass fibre or dralon, which is exclu 
sively suitable for bundling, take place in a faultless 
way, the knife 67 (seen in FIG. 5) is embodied in a spe 
cial way. For, the knife blade has the shape of an isos 
celes triangle with an apex angle of 60-70. The legs 
of the triangle constitute the knife edges, whereas the 
basis has been directed parallel to the axis of rotation 
55, of the roll 56. Moreover, the knife blade has been 
connected transverse to the longitudinal direction of 
the lever 62 to the free end of the said lever extending 
beyond the periphery of the roll 56. By two times bend 
ing over 90°, of the part of the lever 62 which is ar 
ranged at the other side of the rotational Support, the 
said ever end extends at some distance parallel to the 
other lever end, for rotational attachment thereof to 
the bridge piece 64. For better solidity, the knife blade 
has furthermore been attached to the free end of a 
short lever 62a, pivotally supported at the other side of 
the roll 56, on the shaft 55. The point of the knife 67 
hits the adhesive tape approximately in the longitudinal 
centre line, whereby the tape is separated along both 
knife edges during the last part of the return movement 
of the lever 47. 
After this, the bundle is wound back a like number 

of times by the driving mechanism of the machine, in 
order to relieve the feed lines L., leading from a feeding 
source (not shown), fixedly arranged at the frame 4, to 
the mechanism 29, the said feed lines L being twisted 
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6 
by the rotation of the binding discs, and in order to 
bring the binding discs 10 back to their starting posi 
tions, the recess ll thereof being directed upwardly. 
After binding together of the tubes, the bundle can 

be upwardly removed from the binding discs with the 
aid of a discharging device, schematically shown in 
FIG. 1 and 3, for which first the mechanisms 9 are op 
erated to free the clamping means 33, 35. Two chains 
68, being lead over chain wheels 69, arranged vertically 
one above the other, the lower one for instance of the 
said chain wheels, being drivable, have been arranged 
at a suitable distance behind the longitudinal axis 4 
(seen in FIG. 3) and mutually separated in said direc 
tion at a suitable distance. At each of the two chains 
two hooks 70, 71 are arranged such, that on driving the 
chains, for instance first the one pair of hooks 70 may 
seize, during upward movement, just under the bundle, 
to deliver them, via downwardly inclining guides 72, at 
the top of the discharging device to a conveyor belt 74, 
guided horizontally over rolls 73, which conveyor belt 
may further discharge the bundle in longitudinal direc 
tion. 
The binding machine may be driven completely auto 

matically by suitable operation of the used piston 
cylinder mechanisms. 

| claim: 
1. An apparatus for binding together a plurality of 

bars, tubes or similar elongated objects including; 
a frame having a longitudinal axis, and including at 

least three supports transverse to said longitudinal 
axis, 

a disc-shaped member rotatably mounted on each of 
said transverse supports, each of Said disc-shaped 
members including a recess extending from a por 
tion of the periphery of said disc-shaped member 
radially inwardly and having an inner portion, said 
inner portion of said radial inward extension of said 
recess extending beyond the axis of rotation of said 
disc-shaped member; 

a substantially U-shaped support mounted on each of 
said disc-shaped members to coincide with said 
inner portion of said recess, said U-shaped support 
having first and second substantially vertical arms; 

first and second claw members each being pivotally 
attached respectively to said first and second verti 
cal arms; 

claw member pivoting means, mounted on said disc 
shaped member, for pivoting said first and second 
claw members inwardly fo form with said U-shaped 
support an enclosure completely around the ob 
jects, said enclosure having an axis of rotation sub 
stantially coinciding with the axis of rotation of said 
rotating disc member; 

rotating means for rotating said rotating disc mem 
ber; and 

tape supply means for supplying and guiding tape to 
the objects rotating with said rotating discs from a 
direction transverse to said longitudinal axis. 

2. The apparatus of claim 1, wherein said tape supply 
means comprises: 
a cantilever having an elongated section and a short 
section substantially perpendicular to said elon 
gated section, said elongated section being pivot 
ally mounted on said frame; 

cantilever pivoting means to pivot said cantilever, 
a tape reel rotatably mounted on said short Section 
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a pressure roller rotatably mounted on said cantilever 
substantially at the junction of Said elongated sec 
tion and said short section; 

said cantilever being disposed on said frame such that 
when said cantilever is pivoted by said cantilever 
pivot means said pressure roller engages said ob 
jects, and 

means for feeding the tape from said tape reel to said 
pressure roller. 

3. The apparatus of claim 2, further including cutting 
means connected to said cantilever for causing the tape 
to be cut. 

4. The apparatus of claim 3, wherein said cutting 
means comprises a pivotable support lever mounted on 
said cantilever for pivoting about the axis of said pres 
sure roller; 
support lever pivoting means for pivoting said Sup 

port lever; and 
a cutting blade mounted on said support lever, 
said support lever being pivoted by said support lever 

pivoting means, when said cantilever is pivoted to 
disengage said pressure roller from said objects, 
thereby causing said cutting blade to sever the tape 
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8 
between the objects and said pressure roller. 

5. The apparatus of claim 4, wherein said claw mem 
ber pivoting means, said cantilever pivoting means and 
Said support lever pivoting means comprise respec 
tively first, second and third hydraulic piston means 
each including hydraulic supply lines 

6. The apparatus of claim 5 wherein the hydraulic 
supply lines of said first hydraulic piston means consists 
of flexible tubing of helicoidal shape and having a plu 
rality of convolutions. 

7. The apparatus of claim 4 wherein said cutting 
blade is in the shape of an isosceles triangle having an 
acute angle, said blade being connected to said support 
lever, at the base thereof and having knife edges at the 
isosceles legs thereof. 

8. The apparatus of claim 1, further including feed 
ramp means for feeding a predetermined number of the 
objects into said recesses of said disc-shaped members 
under the influence of gravity. 

9. A binding machine according to claim 7, wherein 
said acute angle of the cutting blade lies between 60 
and 70. 

k :k k k k 
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