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(57) Abstract: The invention relates to a drive-belt connecting device for the tension-resistant connection of flat drive-belt end sections 
(93, 94), which drive-belt connecting device comprises a multi-part connecting body (41), which has connecting parts (1, 2, 3) and a 
connection space (42), which accommodates the drive-belt end sections (93, 94), which have at least one first belt flat side having a 
belt surface profile (911), in an overlapping arrangement for tension-resistant connection. A first outer connecting part (1) and a second 
outer connecting part (2) bound the connection space (42), in which an inner connecting part (3) having inner connection surfaces (301, 
302) is arranged. The inner connection surfaces and outer connection surfaces (101, 201) of the outer connecting parts (1, 2) can be 
placed onto the drive-belt end sections (93, 94). A fastening means (5) fastens the outer connecting parts (1,2) to each other at a limited 
fixed distance. An inner connecting means (30) connects the inner connecting part (3) to at least one of the two outer connecting parts

[Fortsetzung auf der nachsten Seite]



WO 2017/186276 Al IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIM
SZ, TZ, UG, ZM, ZW), eurasisches (AM, AZ, BY, KG, KZ, 
RU, TJ, TM), europaisches (AL, AT, BE, BG, CH, CY, CZ, 
DE, DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, 
LU, LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, 
SK, SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, 
GQ, GW, KM, ML, MR, NE, SN, TD, TG).

Erklarungen gemaB Regel 4.17:
— hinsichtlich der Berechtigung des Anmelders, ein Patent zu 

beantragen und zu erhalten (Regel 4.17 Ziffer ii)
— Erfindererklarung (Regel 4.17 Ziffer iv)

Veroffentlicht:
— mit internationalem Recherchenbericht (Artikel 21 Absatz 

3)

(1,2) for connection that is secure in the belt tension direction.

(57) Zusammenfassung: Eine Antriebsband-Verbindungseinrichtung zur zugfesten Verbindung von flachen Antriebsband-Endab- 
schnitten (93, 94) umfasst emen mit Verbindungsteilen (1,2,3) mehrteiligen Verbindungskorper (41) mit einem Verbindungsraum (42), 
der die Antriebsband-Endabschnitte (93, 94), die wenigstens eine erste Bandflachseite mit einem Band-Oberflachenprofil (911) auf- 
weisen, zur zugfesten Verbindung in einer Eiberlappungsanordnung aufhimmt. Ein erstes aufieres Verbindungsteil (1) und ein zweites 
aufieres Verbindungsteil (2) begrenzen den Verbindungsraum (42), in dem ein inneres Verbindungsteil (3) mit inneren Verbindungs­
flachen (301, 302) angeordnet ist. Diese sowie aufiere Verbindungsflachen (101, 201) der aufieren Verbindungsteile (1, 2) sind an die 
Antriebsband-Endabschnitte (93, 94) setzbar. Ein Befestigungsmittel (5) setzt die auBeren Verbindungsteile (1,2) mit begrenzter fester 
Distanz aneinander fest. Ein inneres Verbindungsmittel (30) verbindet das innere Verbindungsteil (3) zur in Bandzugrichtung festen 
Verbindung mit wenigstens einem der beiden auBeren Verbindungsteile (1,2).
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8 DRIVE-BELT CONNECTING DEVICE DESIGNED FOR THE TENSION-RESISTANT 

CONNECTION OF FLAT DRIVE-BELT END SECTIONS, DRIVE BELT, AND 

CONVEYING DEVICE EQUIPPED THEREWITH

5 FIELD

The disclosure relates to a drive belt connecting device designed for the tension- 
resistant connection of flat drive belt end sections, each having two belt flat sides or 

major surfaces, of which at least one first belt flat side or major surface has a belt 

surface profile.

10

The disclosure relates particularly but not exclusively to such a drive belt connecting 

device comprising a multi-part connecting body with a longitudinal dimension in the 

belt-tension direction, which has connecting parts in an overlapping arrangement and a 

connecting chamber to accommodate the flat drive belt end sections for connection,

15 wherein the connecting parts can be fastened to each other for tension-resistant 

connection of the drive belt end sections and are configured for connecting 

arrangements with profiled connecting surfaces for positive-locking engagement into 

the belt surface profiles. The disclosure relates to a flat drive belt that is connected to a 
continuously circulating flat drive belt by means of at least one drive belt connecting

20 device. The disclosure further includes a conveying device comprising two circulating 

flat drive belts, continuously connected in each case by means of at least one said 

drive belt connecting device.

DEFINITION

25 In the present description and claims, the term “comprising” shall be understood to 
have a broad meaning similar to the term “including” and will be understood to imply 

the inclusion of a stated integer or step or group of integers or steps but not the 

exclusion of any other integer or step or group of integers or steps. This definition also 

applies to variations on the term “comprising” such as “comprise” and “comprises”.

30
BACKGROUND

Connecting devices for connecting belt elements, in particular toothed belt elements, 

are known in a number of different designs. The connecting devices are designed to 

join unilaterally toothed belt ends of one and the same belt to form a circulating belt or

35 belt ends from two belts that are to be joined. Particularly if the joined belts are used as 
drive belts in conveying devices or the like, particularly as driven belts of conveying
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transport elements for transporting objects, high tensile strength and durability of the 

connection is particularly important. In cases where a flat drive belt is connected by 

means of a connecting device to form a continuously circulating or guided circular belt, 

the belts must have the necessary flexibility to allow the curvature or bending required

5 for changing direction. Drive belts or toothed belts are normally curved concave to the 
deflection on one flat side profiled with toothing or teeth. Here it is also important that a 

circulating drive belt can run through a drive belt connecting device without any 

interference.

10 Drive belts such as toothed belts, which are in particular used in machines and 
conveying devices in the food processing industry, are subject to special hygiene 

requirements. The connected drive belts must also be protected, particularly at the belt 

connecting device, and it must be possible to clean them adequately to remove 

residues, deposits, operating materials and the like.

15

Normally, known belt connecting devices are designed so that they receive the belt 

ends to be connected between clamps and/or clamping plates. Fastening means with 

fastening elements, which are aligned perpendicular to belt end sections connected to 

flat sides of the belt and comprise recesses or holes in flat sides of external clamping
20 plates, are provided to produce a clamp connection or positive-locking connection of 

the belt end sections. This restricts design options for the clamping plates, for example 
for attaching guide elements or bearing elements. Snap couplings in particular (for 

example EP 0 628 141 B1), give rise to protrusions or undercuts. As well as providing a 

positive-locking engagement by clamping, fastening means of known belt connecting

25 devices generate a compressive force, which stresses or even deforms the surface 

profile of the belt by squashing it.

On the one hand, there are belt connecting devices which accommodate the belt end 

sections to be connected in one plane without any overlap (e.g. EP 0 543 523; EP 0

30 628 141 B1; US 7 810 219 B2). On the other hand, belt connecting devices, in which

connected belt end sections overlap are known (e.g. EP 2 600 033).

The reference to prior art in the background above is not and should not be taken as an 

acknowledgment or any form of suggestion that the referenced prior art forms part of

35 the common general knowledge in Australia or in any other country.
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SUMMARY OF THE DISCLOSURE

The applicant recognises that it would be beneficial to produce a compact drive belt 

connecting device that provides gentle, clamping-force-free and durable connection of 

two end sections of a drive belt. It would be further beneficial for the connecting body of

5 the drive belt connecting device to be compact with a simple surface design, so that it 

provides a functional body to guide bodies and to bear elements.

In conjunction with the features of the aforementioned belt connecting device, the type 

of which is known from EP 0 543 523, the connecting chamber to accommodate the
10 drive belt end sections in an overlapping arrangement is arranged along a connecting 

line extending in the longitudinal dimension of the connecting body, wherein a first 

outer connecting part and a second outer connecting part bound the connecting 

chamber and comprise an associated first outer connecting surface and a second outer 

connecting surface, which can be placed, on the one hand, onto the one drive belt end
15 section and, on the other hand, onto the other drive belt end section in a connecting 

arrangement, and wherein an inner connecting part with a first inner connecting surface 

and an opposing second inner connecting surface is arranged inside the connecting 

chamber, which can be placed, on the one hand, onto the one drive belt end section 

and, on the other hand, onto the other drive belt end section in a connecting

20 arrangement, wherein the first outer connecting surface and the first inner connecting 

surface are opposite each other, on the one hand, and the second outer connecting 

surface and the second inner connecting surface are opposite each other, on the other 

hand, that furthermore a fastening means is provided to fasten the first outer 
connecting part and the second outer connecting part to each other at a limited fixed

25 distance between the first outer connecting surface and the second outer connecting 

surface, and that a connecting means is provided to connect the inner connecting part 

to at least one of the two outer connecting parts for connection that is secure in the belt 

tension direction.

30 A number of advantages are achieved by a drive belt connecting device in accordance 

with the disclosure. The inner connecting part lies embedded between the drive belt 

end sections that are to be connected. The connecting chamber is configured, 

arranged and dimensioned in such a way that the drive belt end sections rest in a 

positive-locking engagement on one of the outer connecting parts, on the one hand,

35 and on the inner connecting part, on the other hand. The arrangement is determined by 

a limited fixed distance between the first outer connecting surface and the second outer
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connecting surface. The distance can be adjusted or set by means of the fastening 

means, so that the tension-resistant connection is substantially achieved by the 

positive-locking connections. The connecting parts do not exert any clamping force, or 

only a limited defined clamping force, on the drive belt end sections. Due to the
5 connecting means, the inner connecting part is preferably in direct engagement with at 

least one outer connecting part in such a way that it is immovably held in the belt 

tension direction or in the longitudinal dimension of the drive belt connecting device, 

that is to say in the direction of the connecting line.

10 Drive belts concerned by a belt connecting device in accordance with at least one 

embodiment of the disclosure, such as toothed belts or the like, are subject to particular 

loading in operation, due to load cycles, for example, or generally due to load 

conditions between standstill and the maximum speed at which a drive belt is operated. 
Despite such loading, the fastening means of the drive belt connecting device

15 according to the disclosure can be simply designed, in particular as a simple screw 

connection, which is exempt from generating clamping force for connecting the flat 

drive belt end sections, thereby increasing tensile strength. The outer connecting parts 

can also be designed and arranged so that they remain largely free from the fastening 

means, particularly advantageously on outer sides, which extend parallel to the outer

20 connecting surfaces. As a result, the contour and shape of the drive belt connecting 

device can be configured to a large extent independently of the arrangement and 

function of the fastening means. This is particularly advantageous in terms of shape 
configuration and attachment of attachment elements such as bearing elements of or 

on sides or walls of the drive belt connecting device. For example, a formed part can

25 be arranged on a region of the body to cooperate with at least one guiding device. The 

drive belt connecting device of the disclosure also allows special attachment or bearing 

elements to be attached to bear the transport elements.

A particular advantage of a drive belt connecting device in accordance with at least one

30 embodiment of the disclosure is that it allows the provision of a particularly robust flat 

drive belt, which is connected by means of at least one drive belt connecting device to 

a continuously circulating flat drive belt. With two continuous drive belts connected in 
this way, it is possible to form a particular conveying device comprising two flat drive 

belts, which are arranged in a parallel arrangement at a parallel interval and can be
35 guided and driven to circulate together along a conveying path and a return path, and 

comprising at least two of the drive belt connecting devices, one of which continuously
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connects the one flat drive belt and the other connects the other flat drive belt, wherein 

a conveyor belt is formed by a series of parallel transport elements and transport 

blocks, which are fastened onto the flat transport belts for carriage and each form a 

transport bearing in their pairs, which bears a transport element between the two flat

5 drive belts to convey an object, and wherein the connecting bodies of the drive belt 

connecting devices are configured as so-called transport blocks.

As regards the configuration of the fastening means, an advantageous design of the 

drive belt connecting device consists of the fastening means being fitted with fastening

10 elements, which are arranged outside the connecting chamber transversely to the 

direction of the connecting line and transversely to a layering direction of the 
connecting parts, which is determined by the overlapping arrangement of the 

connecting parts. Functional sides or surfaces, which extend on the outside of the drive 

belt connecting device opposite the outer connecting surfaces, remain completely free

15 from fastening elements.

Expediently, the connecting means, which connects the inner connecting part to at 

least one of the two outer connecting parts can be configured as a positive-locking 

connection, which secures the inner connecting part in the drive belt connecting device

20 against shifting or displacement in the belt tension direction. A tongue/groove 

connection is particularly suitable as a positive-locking connection. For example, a 

projection aligned transversely to the inner connecting surfaces in particular and 

forming a tongue element is provided on at least one longitudinal end of the inner 

connecting part determined by the longitudinal dimension of the drive belt connecting

25 device, said tongue element engaging in a positive-locking engagement into a 

corresponding recess in at least one of the outer connecting parts. In a design in which 

all connecting surfaces and the drive belt end sections are profiled on both flat sides of 

the belt, such a connection can also, of course, form the connecting means to secure 

the inner connecting part inside the connecting body.

30

The drive belt connecting device of the disclosure allows the connection of drive belt 

end sections, which are preferably profiled with toothing or teeth on at least one side. 

Profiles that are complementary to the belt profiles or correspond to the same are 

formed on the outer connecting parts and the inner connecting part.

35
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For example, the first inner connecting surface is profiled for positive-locking

engagement into a belt surface profile of the belt flat side of a corresponding flat drive

belt end section. Instead or additionally, the second outer connecting surface can be

profiled for positive-locking engagement into a belt surface profile of the belt flat side of

5 a corresponding flat drive belt end section.

Particularly in a design with profiled first inner connecting surface of the inner 

connecting part, its second inner connecting surface is formed to rest in a planar 

connecting arrangement against a corresponding planar flat side of an associated flat

10 drive belt end section. In a design with the profiled first inner connecting surface and 

the planar second inner connecting surface, the first outer connecting surface is 

expediently also configured to rest in a planar connecting arrangement against a 

corresponding planar flat side of an associated flat drive belt end section. As a result, 

the second outer connecting surface is profiled.

15

For example, in order to connect the drive belt end sections of one and the same drive 
belt, which has toothing or teeth on one side, to form a circulating drive belt, the first 

outer connecting surface and the second inner connecting surface, on the one hand, 

and the first inner connecting surface and the second outer connecting surface, on the
20 other hand, are of the same design.

Despite overlapping of the drive belt end sections inside the drive belt connecting 

device of the disclosure, any misalignment resulting from the overlap can be reduced 

or compensated for. To this end, the inner connecting part is arranged diagonally inside

25 the connecting chamber to produce the required amount of diagonal overlap of the 

drive belt end sections being connected along the connecting line.

In a preferred design, the first outer connecting part is formed by a connecting housing 

with a housing inner chamber into which the inner connecting part and the second

30 outer connecting part can be inserted in a snug fit. The outer connecting part forms a 

cap-like part with a U-shaped front cross-section and with a web wall and leg walls, 
which encapsulate the inner connecting part on three sides. This encapsulation serves 

to provide a drive belt connecting device, namely a connecting body, which is largely 

enclosed on its longitudinal circumference and is also largely protected against dust

35 and fluid by the fit on its end faces, into which the drive belt end sections enter, in order 

to meet specific hygiene requirements.
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ln one embodiment, at least one guide element is provided on the drive belt connecting 

device for the longitudinal guidance of the drive belt connecting device along a guide 

line. Advantageously, a guiding longitudinal groove extending in the longitudinal
5 dimension of the connecting body and forming the guide element is provided on at 

least one of the outer connecting parts, it being possible to place the said groove as a 
sliding guide on a guiding rail determining the guide line. According to a further 

embodiment, the connecting body comprises at least one link part, which is formed for 

positive-locking engagement into a link recess of a deflection device.

10
The transport elements are expediently arranged without any gap between them or as 

close together as possible along the entire run of the two drive belts. The gapless 

arrangement of the transport elements provides a quasi-closed circulating conveying 

surface, which in this form produces a transport means, namely a conveyor belt.

15

In a particular embodiment of the conveying device of the disclosure, the transport 

bearings are configured as pivot bearing points, which in each case deflect the 
transport element back and forth around a transport element pivot axis, pivot bearing 

points being formed on each of the transport blocks.

20

The transport blocks, including the transport blocks formed by the connecting bodies of 

the drive belt connecting device, are expediently all of identical design.

According to a preferred embodiment, the transport blocks form driveable belt elements 

25 with the same formed parts, and the conveying device is configured with a pair of 
deflection wheels of each circulating guide, wherein the deflection wheels have link 

recesses on the circumference, which carry the same formed parts of the driveable belt 
elements for deflection of the belt and, on at least one deflection wheel of the pair of

deflection wheels which forms a belt drive means, for driving the flat drive belts.

30

One design also consists of the conveying device being configured with a guiding 
device, which has guiding rails arranged on the conveying path and return path of the 

flat drive belts, and of at least one guide element, which is guided by means of at least 

one associated said guiding rail, being arranged on each transport block. Two guiding

35 longitudinal grooves, which form the guide elements with longitudinal openings facing 

away from the flat sides of the belts, are advantageously arranged on each transport
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block, wherein the one guiding longitudinal groove lies on a first guiding rail arranged 

on the conveying path and the second guiding longitudinal groove lies on a second 

guiding rail arranged on the return path.

5 A conveyor belt according to the disclosure, that is equipped with pivot-deflected 
transport elements, can form a troughed belt or similar, particularly with a gapless 

arrangement of transport elements, in which objects, for example fish for processing, 

can be conveyed transversely in a particularly tight sequence to deliver them to a 

processing machine, for example a slaughtering machine. In this case, the conveying

10 device is configured so that the transport elements are formed along a conveying path 

in at least one transport plane to receive and convey the products. The device is further 

advantageous in that the transport elements are deflected at an unloading point at the 

end of the conveying path and/or swivelled out at at least one point of the conveying 

path in order to discharge the conveyed object from the conveying path.

15

In the design with pivotable transport elements, their pivoting motion can be controlled 

to discharge a product and then to pivot back into a conveying position at one point or 

a plurality of points along the conveying path. The pivoting motion can be effected, for 

example, by a mechanical link motion, which moves the transport elements to

20 discharge into a lower level below a conveying plane and then moves them back again 
into the conveying plane. The tipping of the transport element at an unloading point can 

be activated by a controller, for example in such a way that a guide element 
cooperating with the tipping part of the transport element is arranged at the unloading 

point by way of controllable points to control the pivoting motion.

25

The drive belt connecting devices for guiding and bearing the transport elements are 

configured to match the transport blocks and, as a consequence, themselves form 

such transport blocks. The connecting point or points line up in the sequence of 

transport blocks with the same function and particularly also with the same shape. Like

30 the other transport blocks, the connecting bodies cooperate with the link recesses. To 

guide the transport blocks in a particular way and to stabilise the conveying motion, in 
one design the conveying device is equipped with a guiding device, which has at least 

one guiding rail running along the path of each flat drive belt.
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A drive belt connecting device in accordance with at least one embodiment of the 

disclosure advantageously meets particular requirements, e.g. industry standards, in 

terms of hygiene and the avoidance of contamination.

5 Dependent claims are directed at the said embodiments and also at other expedient 

and advantageous embodiments of the disclosure. Only particularly expedient and 

advantageous embodiments or embodiment options will be described in greater detail, 

based on the following description of the embodiments illustrated in the schematic 

drawing. Each individual or detail design described within an embodiment should be

10 understood as a structurally independent detail example for other embodiments and 

designs which fall within the disclosure that are not described or not fully described. In 

particular, designs or features which have a higher-level independent relevance are 

highlighted by the term "general".

15 BRIEF DESCRIPTION OF THE DRAWINGS

The drawings show:

Fig. 1 in longitudinal section l-l of Fig. 2, a drive belt connecting device

according to the disclosure in the state of a tension-resistant

20 connection of flat drive belt end sections,

Fig. 2 according to ll-ll in Fig. 2, a frontal view of the drive belt

connecting device of Fig. 1,

25 Fig. 3 in unedited longitudinal view, the drive belt connecting device

according to Figs. 1 and 2,

30

Fig. 4 in longitudinal view with detail in the connecting area, a further

drive belt connecting device according to the disclosure,

Fig. 5 in longitudinal view, a conveying device according to the

disclosure,

35

Figs. 6 and 7 in plan view, sections of a conveyor belt of a conveying device as 

in Fig. 5.



-10 -

20
16

40
52

28
 

30
 O

ct
 2

01
8

DETAILED DESCRIPTION

As illustrated in Figs. 1 to 3, a drive belt connecting device 4 according to the 

disclosure comprises in an overlapping arrangement, viewed along a vertical centre 

plane 45 determining a layering direction, a first outer connecting part 1 in the form of a

5 U-shaped, cap-like housing forming a housing inner chamber, with base or web part 11 

and two leg walls 12, a second outer connecting part 2 in the form of a plug-in part 

fitting the cap part and an inner connecting part 3 in the form of a sheet-like part that is 

arranged in a connecting chamber 42 inside the first outer connecting part 1 between 

this latter and the second outer connecting part 2. The connecting chamber 42

10 accommodates the inner connecting part 3 and, in the connected state, two drive belt 
end sections 93, 94 in an overlapping arrangement along a connecting line 40. The 

drive belt connecting device 4 is illustrated in Figs. 1 to 3 in the connected state, i.e. 

with the drive belt end sections 93, 94 in tension-resistant connection. The outer 

connecting parts 1, 2 and the inner connecting part 3 together form a connecting body

15 41 with a longitudinal dimension in which extends the connecting line 40.

The first outer connecting part 1 and the second outer connecting part 2 are fastened 

to each other by means of a fastening means 5. Fastening elements 51 are for 

example pins for pin connections such as screw connections, which pass through the

20 leg walls 12 and are anchored in corresponding holes in the second outer connecting 
part 2.

On the inside of the web part 11 the first outer connecting part 1 has a first outer 

connecting surface 101 and, in parallel to this, a second outer connecting surface 201

25 is formed on an inside of the second outer connecting part 2. In the fastened state, the 
first outer connecting part 1 and the second outer connecting part 2 are fixed to each 

other at a fixed distance d limited by the fastening, between the first outer connecting 

surface 101 and the second outer connecting surface 201.

30 The inner connecting part 3 has a first inner connecting surface 301 and a second 

inner connecting surface 302. The inner connecting surface 301 is arranged to 

cooperate with the first outer connecting surface 101 and the second inner connecting 

surface 302 is arranged to cooperate with the second outer connecting surface 201. 

What is generally substantial is that the connecting chamber 42 is configured with the

35 distance d, the inner connecting part 3 and all connecting surfaces are configured so 

that a space is formed, on the one hand, between the first outer connecting surface
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101 and the first inner connecting surface 301 to receive the one drive belt end section 
in a positive-locking engagement. On the other hand, a space is formed between the 

second outer connecting surface 201 and the second inner connecting surface 302 for 
receiving the other drive belt end section 94 in a positive-locking engagement.

5 Moreover, it is generally substantial for the inner connecting part 3 to be inserted firmly, 

that is to say immovably in the direction of the connecting line 40 or in the longitudinal 
dimension ofthe connecting body 41, into said connecting body, for forming the spaces 

when the drive belt connecting device 4 is in the connecting state. Figs. 1 to 3 show a 

positive-locking connection in the form of a tongue and groove connection as a

10 connecting means 30. A first transverse edge forms a tongue element 31, that engages 
in an exact fit into a corresponding recess 32, namely a groove in the second outer 

connecting part 2.

The transverse dimension of the inner connecting part 3 is dimensioned to sit in a snug
15 fit between the leg walls 12 of the first outer connecting part 1. Such a positive-locking 

connection, which is a general feature of the drive belt connecting device 4 according 

to the disclosure, has the advantage that the inner connecting part 3 can simply be 
inserted into the connecting chamber 42 without the need for additional connecting 

means.

20
On its other transverse side, the inner connecting part 3 has a free transverse edge 33, 

which is dimensioned to correspond to the distance d in such a way that the connecting 

chamber is completely closed there on the front side together with the traversed area of 

the inserted drive belt end section 94.

25
The drive belt connecting device 4 in Figs. 1 to 3 is configured to connect drive belt end 

sections 93, 94 of universal drive belts 9. The drive belt end sections 93, 94 that are 

connected or to be connected have a first belt flat side 92, which is smooth and even, 

while the second belt flat side 91 has the tooth profile 911 of a toothing having teeth 96

30 lying transversely to the extension of the belt. In particular, the connected drive belt end 

sections 93, 94 can be components of a flat drive belt 90 rendered continuous by the 
connection.

In the exemplary embodiment, the belt tooth profiles are located on the second belt flat

35 side 91 facing the second outer connecting part 2. Corresponding to this arrangement, 

the first inner connecting surface 301 is correspondingly profiled with a tooth profile 36
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for positive-locking engagement into the belt surface profile of the one drive belt end 
section 93, wherein, moreover, the second outer connecting surface 201 is configured 

with a tooth profile 26 for positive-locking engagement into the belt surface profile 911 

of the other drive belt end section 34. Moreover, the first outer connecting surface 101

5 is designed to rest in a positive-locking engagement against the planar (unprofiled) belt 

flat side 92 of the drive belt end section 93, and the second inner connecting surface 
302 of the inner connecting part 3 is smooth and even to rest in a positive-locking 

engagement against the planar (unprofiled) belt flat side 92 of the other drive belt end 

section 94.

10
The positive-locking connection of the drive belt end sections 93, 94 between the inner 

connecting part 3 and the outer connecting part 1 or 2 respectively is configured by 

adjusting the distance d so that the positive-locking engagement is provided 

substantially free from pinching, however possibly with a relatively small amount of

15 clamping, that is precisely limited by the distance d, transverse to the belt flat sides 91, 

92, by means of the fastening means 5.

As can be seen from Figs. 1 to 3, a particular additional design consists of the drive 

belt connecting device 4 or the connecting body 41 being configured with guide

20 elements 46 extending in the longitudinal dimension to guide the drive belt connecting 

device 4 along a guide line. In the exemplary embodiment, the guide elements 46 are 

formed by guiding longitudinal grooves 15, 25, which can be placed on at least one 

guiding rail 72 defining the guide line, as is described below by means of an example.

25 The guiding longitudinal grooves 15, 25 are centrally intersected by the vertical centre 

plane 45 of the connecting body 41, wherein the guiding longitudinal groove 15 is 

formed outside on the web wall 11 of the first outer connecting part 1, while the other 

guiding longitudinal groove 25 is formed on the outside of the second outer connecting 

part 2. The guiding longitudinal grooves 15, 25 exhibit a semi-circular cross-section, for

30 example.

In another further design of the drive belt connecting device 4 or the connecting body

41 emerging from Figs. 1 to 3, the leg walls 12 of the first outer connecting part 1,

together with an outer part of the second outer connecting part 2 protruding on the first

35 outer connecting part 1, are provided with a formed part with, for example a trapezoidal

moulding, forming a trapezoidal head, as can be seen from Figs. 1 and 3 in particular.
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The moulding generally forms a formed part that can be configured to cooperate with a 

deflection device, in which the formed part is entrained, for example, as a link part with 

link recesses to guide the drive belt connecting device 4. An example is described 

below with the aid of Figs. 5 to 7.

5
A bearing element 60, which in the exemplary embodiment is arranged level with and 

next to the fastening elements 51, is arranged in the longitudinal centre on the one leg 

wall 12 of the first outer connecting part 1. This bearing element 60 is provided as a 

component of a transport bearing 6, which is equipped for mounting and bearing a

10 transport element 73 to convey an object. Design and function are described with the 

aid of an exemplary embodiment in accordance with Figs. 4 and 5.

Fig. 4 shows a further drive belt connecting device 4, the essential design of which 

corresponds to the drive belt connecting device according to Figs. 1 to 3. The same

15 reference numerals are used for corresponding parts. One difference is that the inner 

connecting part 3 is arranged diagonally inside the connecting chamber 42 to produce 

diagonal overlapping of the drive belt end sections 93, 94 along the connecting line 40. 
Accordingly, the first outer (planar) connecting surface 101 and the second outer 

(profiled) connecting surface 201 are arranged diagonally and parallel to each other, in

20 order to form the connecting chamber 42 for the diagonal arrangement of the inner 

connecting part 3. The diagonal arrangement is generally organised with an oblique 

angle in such a way that the drive belt end sections 93, 94 come to lie in a common 
straight belt tension line 900 to match the overlapping dimension of the drive belt end 

sections 93, 94 or at the distance d.

25
The inner connecting part 3 has a higher transverse edge in the diagonal position and, 

as described above, the said transverse edge forms a connecting tongue part 331 of 

the inner connecting means 30. The opposite transverse edge 33 of the inner 
connecting part 3 is formed as an outer edge which, as a further component of the

30 inner connecting means 30, sits in a positive-locking engagement on the corresponding 

transverse edge of the first outer connecting part 1. In general, the transverse edges 

31, 33 are aligned so that, together with the drive belt end sections 93, 94, they seal 

the front face of the connecting body 41.

35 As in the exemplary embodiment of Figs. 1 to 3, the first outer connecting part 1 is 

formed as a trapezoidal head together with matching dimensioning of the second outer
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connecting part 2 in the longitudinal dimension of the connecting body 41. A formed 

part 740 is thereby configured as a link part, which goes into a link recess 711 for 
positive-locking engagement, as is shown in Fig. 5, for example. In the same way as 

described with the aid of Figs. 1 to 3, fastening elements 51 of the fastening means 5
5 are provided on the leg walls 12 of the first outer connecting part 1 for fastening the first 

outer connecting part 1 to the second outer connecting part 2 with a fixed distance d 

between the two outer connecting surfaces 101,201.

Fig. 5 shows a conveying device 7 according to the disclosure, into which drive belt 

10 connecting devices 4 according to the disclosure, which are configured for example like 

the drive belt connecting device 4 according to Fig. 4, are integrated as essential

components.

The conveying device 7 comprises two continuous flat drive belts 90, 901, 902, which 

15 are arranged in a parallel arrangement at a parallel interval and are guided to circulate 

along a conveying path 78 and a return path 79 by means of deflection wheels 71. One 

pair of the deflection wheels 71 are drive deflection wheels 710, which are 

synchronously operated by means of a drive device (not illustrated). It can be

expedient to directly drive all deflection wheels 71 synchronously.

20

Each flat drive belt 901, 902 is connected to the continuous belt by at least one drive 

belt connecting device 4 according to the disclosure. Fig. 5 shows a long side of the 

conveying device 7 with the continuous flat drive belt 901. The drive belt 901 with 

components and guide is described in more detail. This description is equally valid for

25 the other drive belt 902 in terms of components and arrangement.

In the exemplary embodiment of Fig. 5, there are, for example, drive belt connecting 

devices 4 at a position A and a position B. As can be seen in Fig. 5, the continuous flat 

drive belt 901 is guided around the deflection wheels 71, which are mounted at
30 staggered heights. Between the deflection wheels 71 there is an upper conveying path 

78 which, in the conveying direction proceeding from a loading point 81 in the region of 

the driven deflection wheel 710, initially runs horizontally in a section 781, then 

obliquely upwards in a section 782 and then, in a section 783, horizontally again 

towards the other higher deflection wheel 71. In the same way, but in reverse order, the

35 flat drive belt 901 is guided from the higher deflection wheel 71 to the drive deflection 

wheel 710 along a return path 79 with corresponding sections 791 to 793. The
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arrangement and guidance of the other flat drive belt 902 with deflection wheels 71 

take place, as mentioned, in the same way.

As can be seen from Figs. 6 and 7, the two drive belts 901, 902, which are arranged 

5 and run in parallel and can be synchronously moved by means of the drive deflection 

wheels 710, carry transport elements 73 in a gapless parallel arrangement. Together 

with the paired supporting transport blocks 74, which are fastened to the drive belts
901, 902, these form a conveyor belt 75 continuously circulating in the conveying 

direction F. In the exemplary embodiment, the transport elements 73 are elements with

10 troughs 731, which each receive at least one object for conveyance along the 
conveying path 78.

Each transport element 73 is supported by means of an associated pair of transport 
blocks 74. In the exemplary embodiment, a transport bearing 6 in the form of a pivot

15 bearing is configured in each case to support the transport element 73. The pivot 

bearing has pivot bearing points forming bearing elements 60 on the transport blocks 

74 of the transport pair. Deflection takes place on a projecting, in the direction of travel 

leading, transport edge 732 of the transport element 73. The other, in the direction of 

travel trailing, transport edge 733 of the transport element 73 is guided by a transport

20 element guiding device (not shown) in such a manner that - as illustrated in Figs. 5 to 7 

- the transport elements 73 in the sections 781 to 783 and 791 to 793 remain in layers 

lying substantially parallel to the flat drive belts 901, 902.

The conveying device 7 can be configured to move the transport elements 73 along the
25 conveying path 78 from the loading point 81 to an unloading point 83 at the end of the 

conveying path 78 in the region of the deflection wheel 71. The conveying device 7 can 

be configured so that an unloading point 82 is provided at at least one location on the 

conveying path 78. The trailing transport edge 733 of the transport element 73 is then 

guided along a curve 730, so that the pivotable transport element 73 is pivoted

30 downwards in the region of the unloading point 82. Deflection of the transport trough 

731 can be controlled by means of a points switch which is controllable, and which 

guides the trailing transport edge 733 into the way of the curve 730 when required. 

Objects can be selectively distributed to several unloading points by means of a 

controller.

35
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All transport blocks 74 are designed with identical and consistent external contours. As 

can be seen from Figs. 5 to 7, they are traversed by the continuous flat drive belts 90, 

wherein they are securely, i.e. immovably, fastened onto each flat drive belt 90.

5 Each transport block 74 is a multi-functional block. The transport block 74 has guide 

elements 761, 762, which are guided in a sliding fit on guiding rails 72 of a guiding 

device 70, namely on first guiding rails 721 and second guiding rails 722, to guide the 

conveyor belt 75 in the horizontal and sloping sections 781 to 783, 791 to 793. The 

guiding rails 721 are arranged along the conveying path 78 and the guiding rails 722

10 along the return path 79. Apart from this guiding function, an additional function is the 

preferably swivelling bearing of the transport elements 73. A third function is down to 

the fact that the transport blocks 74 are driveable belt elements. Each transport block 

74 is configured with a formed part 740 that forms a link element and, together with link 

recesses 711 on the circumference of the deflection wheels 71, belongs to a link guide.

15 The link recesses 711 are evenly distributed around the circumference of each 

deflection wheel 71 at an interval from the transport blocks 74 on the drive belts 901, 

902. The link guide ensures that, in the exemplary embodiment, the drive belts 901, 

902 are deflected through 180° by means of the deflection wheels 71.

20 Each transport block 74 has a contour and shape similar to the connecting body 41 of 

the drive belt connecting device 4 described with reference to Fig. 4. Transport blocks 
741, which are formed by connecting bodies 41, also have the function of connecting 

drive belt end sections 93, 94. One can see that the drive belt connecting device 4 can 

be lined up at any desired position as a transport block 74, 741 in the sequence of the

25 other transport blocks 74, 742. There are no belt connecting points between the 

transport blocks 74. A transport block 74, 741 formed by the drive belt connecting 

device 4 can be readily inserted at several places in the belt run, e.g. to remove or 

replace a damaged or worn section of the circulating belt. For example, in Figs. 6 and 

7, connecting bodies 41 are fastened to the drive belts 901, 902 in a pair arrangement

30 at points A and B. The arrangement is not restricted to the pair arrangement of 
connecting bodies 41 but the deflection can be provided on one side with one transport 

block 74, 742.

As described with reference to Fig. 4 and also to Figs. 1 to 3, the formed part 740

35 forming a link part is formed as a head with a trapezoidal longitudinal cross-section, 

wherein the link recesses 711 are correspondingly trapezoidal. In the exemplary
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embodiment, the pivot bearing elements 60 are arranged in the longitudinal centre of 

the trapezoidal head on all transport blocks 74.

Finally, each transport block 74 also has guide elements 76, as has been described 

5 with reference to Fig. 4 - and also Figs. 1 to 3 -, namely here in the form of a guiding 

longitudinal groove 15, otherwise designated 761, and in the form of a guiding

longitudinal groove 25, generally designated 762.

It becomes clear from Figs. 5 and 7 that the guiding longitudinal groove 762, 25 formed

10 in the trapezoidal head lies on the associated guiding rail 721 as a sliding guide along 

the thus defined sections 781 to 783 of the conveying path 78. On the lower run, that is 

to say on the return path 79, the transport blocks 74, turned through 180°, with the 

guiding longitudinal groove 761, 15, sit on the corresponding guiding rail 722, which 

defines the course of the return path 79, with the sections 791 to 793. A third guiding

15 rail 72, 723 of the guiding device 70, which is arranged in the transitional area between 

the section 781 and 782, is only shown as a dotted line in Fig. 5. The guiding 

longitudinal grooves 15, 761 rest on this guiding rail 723 to guide the conveyor belt 75 
from the section 781 into the sloping section 782 without lifting off. A corresponding 

guide can be provided, for example, between the sloping section 792 and the

20 horizontal section 793, on which the guide elements 25, 762 then rest.

The transport blocks 74, 742, which are fastened to each drive belt 901, 902 and are 
provided in a much greater number than the transport blocks 74, 741 formed by the 

drive belt connecting device 4, can expediently be constructed in a similar way to a

25 connecting body 41. An embodiment consists of such a transport block 742 having - as 

shown in principle in Figs. 1 to 3 - a first outer connecting part, namely a first outer 

block part 742.1, but otherwise just one second outer connecting part, namely a 

second outer block part 742.2, once again in the form of a plug-in part to fit the first 

outer block part 742.1. Unlike the second outer connecting part 2, according to Figs. 1

30 to 3, the second outer block part 742.2 is sufficiently dimensioned that, when it is 

fastened to the first outer block part 742.1, a space is created to match the flat shape of 
the single-layer undivided drive belt 901 or 902 to provide a positive-locking 

connection. In said connection, the tooth profile of the drive belt 901, 902 engages into 

the complementary tooth profile on a connecting surface of the second outer block part

35 742.2, while the smooth even surface of the drive belt 901, 902 fits against the
correspondingly smooth and even connecting surface of the first outer block part 742.1.
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Such a transport block 74, 742 comprises a fastening means, which fastens the first 

outer block part 742.1 and the second outer block part 742.2 to each other in the same 

way as the fastening means 5 described with the aid of Figs. 1 to 4. The predetermined 

limited distance between the contact surfaces of the first outer block part 742.1 and the

5 second outer block part 742.2 is reduced to the dimension corresponding to the single 

thickness of the drive belt, in order to secure this in a positive-locking engagement in 

the internal block space between the two outer block parts.

The transport blocks 74, 742 that are not formed by the connecting bodies 41 can be

10 fastened onto the drive belts 901, 902 in a different manner. As regards bearing and 
guiding of the transport elements 73, this depends upon the consistent formation of all 

transport blocks 74, 741, 742.
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CLAIMS:

1. A drive belt connecting device designed for a tension-resistant connection of 

end sections of a flat drive belt, each comprising two belt flat sides, of which at

5 least a first belt flat side has a belt surface profile, comprising a multi-part

connecting body with a longitudinal dimension in a direction of belt tension and 

having connecting parts in an overlapping arrangement, said connecting body 

having a connecting chamber to accommodate the flat drive belt end sections 

for connection, wherein the connecting parts can be fixed to each other for

10 tension-resistant connection of the drive belt end sections and are equipped

with profiled connecting surfaces to provide connecting arrangements for 
positive-locking engagement into the belt surface profiles, wherein the 

connecting chamber to accommodate the drive belt end sections in an 

overlapping arrangement is arranged along a connecting line extending in the

15 longitudinal dimension of the connecting body, wherein a first outer connecting

part and a second outer connecting part bound the connecting chamber and 

comprise an associated first outer connecting surface and a second outer 

connecting surface, which, on the one hand, can be placed onto the one drive 

belt end section and, on the other hand, onto the other drive belt end section in

20 a connecting arrangement, and wherein an inner connecting part with a first

inner connecting surface and an opposing second inner connecting surface is 

arranged inside the connecting chamber, which, on the one hand, can be 

placed onto the one drive belt end section and, on the other hand, onto the 

other drive belt end section in a connecting arrangement, wherein the first outer

25 connecting surface and the first inner connecting surface, on the one hand, and

the second outer connecting surface and the second inner connecting surface, 

on the other hand, are opposite each other, and furthermore a fastening means 
is provided to fasten the first outer connecting part and the second outer 

connecting part to each other at a limited fixed distance between the first outer

30 connecting surface and the second outer connecting surface, and an inner
connecting means is provided to connect the inner connecting part to at least 

one of the two outer connecting parts for connection that is secure in the belt 

tension direction.

35 2. Drive belt connecting device according to claim 1, wherein the fastening means

is designed with fastening elements, which are arranged outside the connecting
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chamber transversally to the direction of the connecting line and transversally to 
a layering direction of the connecting parts determined by the overlapping 

arrangement of the connecting parts.

Drive belt connecting device according to claim 1 or claim 2, wherein the inner 

connecting means is configured to provide a secure positive-locking connection 
in the belt tension direction.

Drive belt connecting device according to any one of claims 1 to 3, wherein the 
first inner connecting surface is designed with a profile for positive-locking 

engagement into the belt surface profile of the belt flat side of an associated flat 
drive belt end section.

Drive belt connecting device according to any one of claims 1 to 4, wherein the 

second outer connecting surface is designed with a profile for positive-locking fit 

engagement into the belt surface profile of the belt flat side of an associated flat 
drive belt end section.

Drive belt connecting device according to any one of claims 1 to 5, wherein the 

second inner connecting surface is designed for a planar connecting 

arrangement against a corresponding planar belt flat side of an associated flat 

drive belt end section.

Drive belt connecting device according to any one of claims 1 to 6, wherein the 

first outer connecting surface is designed for a planar connecting arrangement 

against a corresponding planar belt flat side of an associated flat drive belt end 

section.

Drive belt connecting device according to any one of claims 1 to 7, wherein the 

profiled connecting surfaces are formed by a tooth profile that is complementary 

to a toothed belt profile.

Drive belt connecting device according to any one of claims 1 to 8, wherein the 

first outer connecting surface and the second inner connecting surface, on the 

one hand, and the first inner connecting surface and the second outer 

connecting surface, on the other hand, are similarly configured.
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10. Drive belt connecting device according to any one of claims 1 to 9, wherein the 

inner connecting part is obliquely arranged inside the connecting chamber to 

produce an oblique overlapping of the drive belt end sections to be connected
5 along the connecting line.

11. Drive belt connecting device according to any one of claims 1 to 10, wherein the 

first outer connecting part is formed by a connecting housing with an internal 

housing inner chamber, into which the inner connecting part and the second

10 outer connecting part can be inserted with a snug fit.

12. Drive belt connecting device according to any one of claims 1 to 11, wherein the 

connecting body is designed for tension-resistant connection of flat drive belt 

end sections of a flat drive belt, which can be connected to form a continuous

15 flat drive belt by means of the tension-resistant connection.

13. Drive belt connecting device according to any one of claims 1 to 12, wherein at 

least one guide element for guiding the drive belt connecting device 

longitudinally along a guide line is configured on the drive belt connecting

20 device.

14. Drive belt connecting device according to claim 13, wherein a guiding 

longitudinal groove which forms the guide element and extends in the 

longitudinal dimension of the connecting body is arranged on at least one of the

25 outer connecting parts, wherein the longitudinal groove can be placed as a
sliding guide on a guiding rail determining the guide line.

15. Drive belt connecting device according to any one of claims 1 to 14, wherein the 

connecting body has at least one link part that is shaped for positive-locking

30 engagement into a link recess of a deflection device.

16. Drive belt connecting device according to any one of claims 1 to 15, wherein a 
connecting element is configured on at least one outer connecting part to 

support a transport element.

35
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17. A drive belt connecting device for connecting end sections of a drive belt, each 

end section comprising two major surfaces, at least one of which has a belt 

surface profile, the connecting device comprising:

5 a multi-part connecting body having a longitudinal dimension in a

direction of belt tension, said connecting body including: a connecting chamber 

to accommodate the drive belt end sections for connection, and connecting 

parts that can be fixed to each other for tension-resistant connection of the drive 

belt end sections, and profiled connecting surfaces for positive-locking

10 engagement onto the belt surface profile/s,

wherein the connecting chamber is arranged along a connecting line 

extending in the longitudinal dimension of the connecting body to accommodate 

the drive belt end sections in an overlapping arrangement,

15
wherein a first outer connecting part and a second outer connecting part 

comprise an associated first outer connecting surface and a second outer 

connecting surface, which can be placed onto the one drive belt end section 

and onto the other drive belt end section respectively in a connecting

20 arrangement, and

wherein an inner connecting part with a first inner connecting surface 

and an opposing second inner connecting surface is arranged inside the 

connecting chamber, which, can be placed onto the one drive belt end section

25 and onto the other drive belt end section in a connecting arrangement, and

a fastening means fastens the first outer connecting part and the second 

outer connecting part to each other at a limited fixed distance between the first 

outer connecting surface and the second outer connecting surface, and an inner

30 connecting means connects the inner connecting part to at least one of the two

outer connecting parts for connection in the belt tension direction.

18. Flat drive belt comprising two belt end sections that are connected to each other 

by a drive belt connecting device according to any one of claims 1 to 17, to form

35 a continuously circulating flat drive belt.
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19. Conveying device, comprising two flat drive belts according to claim 18, which 

are arranged in a parallel arrangement at a parallel interval and can be guided 

and driven to circulate together along a conveying path and a return path, and 

comprising at least two of the drive belt connecting devices, one of which

5 continuously connects the one flat drive belt and the other connects the other

flat drive belt, wherein a conveyor belt is formed by a series of parallel transport 

elements and transport blocks, which are fastened onto the flat drive belts for 
carriage and each pair having a transport bearing, which bears an associated 

said transport element between the two flat drive belts to convey an object, and

10 the connecting bodies of the drive belt connecting devices are configured as

said transport blocks.

20. Conveying device according to claim 19, wherein the transport bearings are 

configured as pivot bearings, which in each case deflect the transport element

15 to pivot back and forth around a transport element pivot axis, wherein pivot

bearing points each forming bearing elements are configured on the transport 

blocks.

21. Conveying device according to claim 19 or claim 20, wherein the transport

20 blocks form driveable belt elements with identical formed parts and the
conveying device is equipped with a pair of deflection wheels for circulation, 

wherein the deflection wheels have circumferential link recesses, which entrain 

the identical formed parts of the driveable belt elements for deflecting the belts 

and, on at least one deflection wheel of the pair of deflection wheels, which

25 forms a belt drive means, for driving the flat drive belts.

22. Conveying device according to any one of claims 19 to 21, wherein the 

conveying device is equipped with a guiding device that has guiding rails 

arranged on the conveying path and the return path of the flat drive belts, and

30 each transport block comprises at least one guide element that is guided by

means of at least one associated said guiding rail.

23. Conveying device according to claim 22, wherein two guiding longitudinal 

grooves are formed on each transport block forming guide elements with

35 longitudinal openings facing away from the belt flat sides, wherein at least one

said longitudinal guiding groove rests on a first guiding rail arranged on the
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conveying path and at least one said longitudinal guiding groove rests on a 

second guiding rail arranged on the return path.

24. Conveying device according to claim 22 or claim 23, wherein the conveying

5 path has a sloping section forming a sloping path, to which is assigned a

guiding rail, on which a said guide element rests in such a way that the 

conveyor belt is guided into or out of the sloping path.

25. Conveying device according to any one of claims 19 to 24, wherein a said

10 transport block, which is fastened onto a said undivided flat drive belt traversing
it, comprises a first outer block part and a second outer block part, between 

which is formed an inner block space with limited fixed distance between 

positive-locking surfaces, which are in engagement with the drive belt.

15 26. The conveying device according to any one of claims 19 to 25, wherein all

transport blocks, including the transport blocks formed by the connecting bodies 

of the drive belt connecting devices are of identical design in terms of all 

external contours.
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