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(57) Abstract: Compact gear and drive unit, especially for conveyors, with a housing, a drive motor, a motor roller for direct con-
nection with a the drive motor, a first and second endless traction means and a drive roller, whereby the drive roller for driving
drives a roller of a conveyor by means of an the first endless traction means, wherein said motor roller drives said drive roller by

o means of a the second endless traction means and wherein the motor roller, drive roller and second endless traction means are all
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located within the essentially closed housing.
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Compact gear and drive unit

The invention relates to a compact gear and drive unit, especially for use in conveyors
according to claim 1 and a method of setting up a conveyor using said compact gear

and drive unit.

It is known to mount gears and drives to the side rails of conveyors for driving roller.
For example US 2011/0297509 A1 discloses a motor with a separate reducer that is
mounted to the outer side of a side rail of an accumulation conveyor and is coupled
directly to a shaft of a drive roller. Therefore this drive roller or its drive shaft must
protrude through the side rail for direct coupling with the reducer. Also attached to the
side rail, next to the motor and reducer, are controller units. As one can see the
attachment side of the rail is very crowded and allows easy access, which is preferred

for servicing but creates danger for workers.

WO 2013/060502 A1 discloses a clutch and brake unit which may be arranged below
the rollers when mounted to the inside of the conveyor side rail. The clutch and brake
unit comprises a drive roller portion which is connected to an endless drive belt which
spans the length of the conveyor and is reeved around a separate drive means at
least at one end. This makes it necessary to have supports for the endless drive belt

along its length and to tension it respectively.

WO 2013/182888 A1 discloses a roller conveyor which has drive units integrated into

the tubular frames that form the lateral support of the conveyor.

US 6,193,047 B1 describes conveyor which has a motor which is closely contained
behind several panels to save leg room. However the drive shaft for the conveyor is
located within the lateral support frames of the conveyor. Therefore the drive forces
must be transferred several times. JP 2009-242034 A discloses a similar

arrangement.

In contrast thereto, the object of the invention is to provide a compact gear and drive
unit which may be universally used in many types of material handling conveyors
independent of their width and which is easily assembled and mounted at user-

defined positions.
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This object is achieved by the compact gear and drive unit stated in claim 1.

In accordance with the invention, it has been recognized that when the gear and drive
unit comprises a housing, a drive motor, a motor roller for direct connection with a the
drive motor, a first and second endless traction means and a drive roller, whereby the
drive roller for driving drives a roller of a conveyor by means of an the first endless
traction means, wherein said motor roller drives said drive roller by means of a the
second endless traction means and wherein the motor roller, drive roller and second
endless traction means are all located within the essentially closed housing, it is
possible to achieve a small compact form factor. This in turn allows for easy

attachment and mounting to a conveyor etc. (see below).

The inventive design of the compact gear and drive unit allows a modular use in
different positions and functions as a universal drive. This also allows for easy
exchange in case of servicing.

Further it is possible to preassemble the compact gear and drive unit such that it only
needs to be fixed to the assembled conveyor etc. In contrast the prior art needs to be

assembled at the conveyor or even together with the conveyor.

The use of the second endless traction means allows easy assembly and makes it
possible to vary the ratios of the gear reduction etc. by varying the rollers without need
for complex re-gearing. It also allows driving the roller of a conveyor independently of
its width.

This solution does not require any specific driven roller. All rollers of the conveyors are
the same and the position of the compact drive and gear unit can be changed or
drives be added without modification or relocation of any roller of the conveyor or

changes to the roller beds.

The compact gear and drive unit essentially consist of only 6 parts: The two rollers,
the belt and the housing (two parts) as well as counting the attached motor. It only
needs two screws, bolts etc. be assembled and two or more further screws, bolts for
attachment of the motor and two further screws, bolts etc. for attachment at the

predetermined position on the device (e.g. conveyor side rail) to be driven.
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Favorably the housing consists only of two half shell like parts. Further the housing

completely surrounds the parts and encompasses them.

The housing may comprise an integrated attachment flange for the motor, such that
the motor is easily attached and its output couples with the motor roller in a positive or

interlocking manner.

The housing is designed to meet the required environmental protection class for all

integrated components without additional measures.

A special feature of the compact gear and drive unit is that the housing comprises an
integrated finger protection projecting from the surface of the housing and surrounding
the drive roller output. This allows protecting the workers fingers from the (first)
endless traction means for driving the roller when in use. The integrated finger
protection is arranged on the output side of the housing and may comprise projecting
webs with predetermined break outs preferably arranged in a circular fashion around
the drive roller output, which can be broken out depending on the position and
orientation of the compact gear and drive unit and the roller to be driven and therefore
the run of the endless traction means. In this way the output of the drive roller is
protected from direct contact with workers fingers, hands etc., especially as the output
side of the housing is also the attachment side of the housing to e.g. a side rail of a

conveyor etc.

The housing may further comprise integrated orientation means and/or mounting
position orientation means, such that only certain predetermined orientations and/or
positions of mounting are possible which makes orientation and positioning easy but
flexible when installation takes place, especially onsite. The orientation means and/or
mounting position orientation means may be one or more polygon shaped protrusions,
e.g. a nut, especially e.g. a hexagon nut, which fit into a corresponding blank-outs in
the side rails of conveyors etc., such that the orientation of the compact gear and
drive unit e.g. is only possible in 60 degree steps. Therefore each drive may be
positioned and orientated exactly where and how it is needed, directly onsite. This
also allows for easy and quick attachment (and exchange) of the preassembled and

preconfigured compact gear and drive unit to the conveyor. The number of parts has
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been reduced to an absolute minimum.

If the housing, said motor roller and said drive roller are injection molded parts, then
the compact gear and drive unit may be produced at low costs in an efficient manner.
It is also simple to adapt the compact gear and drive unit to changing requirements by
e.g. exchange with a more powerful motor or different gear ratio by change of the
drive and motor roller diameters. The exchange of parts/components may be

performed onsite as it is easy.

The second endless traction means between said motor roller and said drive roller
may be a belt, toothed belt or poly-V-belt. Such endless traction means may also be
used for the (first) endless traction means. Such belts etc. may be pretensioned
during assembly and run particularly smooth and quietly and these are readily
available and adaptable to changing requirements (roller diameters, distances etc.). It
is also possible to drive more than one roller at the same time, for example by use of

two endless traction means reeved around the drive roller simultaneously.

The housing may also incorporate an integrated pocket for a controller board and/or
cable connections, which can be provided in the injection mold process. The pocket

may have snap-in-means.

The compact gear and drive unit according to the invention may be used as an airless
drive for zone accumulation conveyors, merges and diverts, right-angle-transfers, rack
conveyors, swivelable-wheel-drives, popup-wheel-drives. Due to its small size and
modular build it easily used in applications with restricted size constraints as is the

case in rack conveyors in shuttle applications.

It may also be used in uphill conveyor solutions and in these two or more
electronically synchronized (master-slave-controlled) compact gear and drive units

may be used in parallel to deal with increased load.

The compact gear and drive unit according to the invention especially useful in zone
conveyors and zone accumulation conveyors, in which several compact gear and
drive units are used, each to drive a different zone respectively. The controllers may

then be daisy-chained in a simple fashion as they are readily accessible in their
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pockets.

Summarizing the gear and drive unit according to the invention is especially compact
and as such may be used to drive conveyers etc. where available space is low. It

further finds application where many drives must be provided, e.g. zone conveyors, as
it is inexpensive and readily adaptable to the requirements by change of gear ratio,

motor, controller etc. The invention therefore provides for a modular build.

The compact gear and drive unit according to the invention may therefore be
preassembled including drive motor, gear train, controller board, finger protection,
endless traction means etc, in a ready to use fashion. It need only be mounted to the
conveyor and be hooked up to electricity, main control bus and the first endless
traction means be reeved around the roller of a conveyor to be driven. All other steps

may be performed before hand and off site.

Further features and details of the invention are apparent from the description of the

drawing hereinafter, in which

figure 1 depicts a longitudinal section view of a zone accumulation roller
conveyor,;

figure 2 depicts an enlarged view of a portion of figure 1;

figure 3 depicts a perspective view of the attachment side of the compact gear

and drive unit;

figure 4 depicts a perspective view of the non-attachment side of the compact

gear and drive unit;

figure 5 depicts an exploded view of figure 4 and

figure 6 depicts a view of figure 4 with the cover of the housing removed.

In figure 1 a longitudinal section view of a zone accumulation roller conveyor 1, of
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which five adjoining accumulation zones |, Il, Ill, IV and V are shown.

The accumulation conveyor 1 has facing side channels or side rails 2, in between

which the rollers 3 are arranged and which also carries the rollers 3.

The side rails 2 have a plurality of hexagon shaped blank-outs 4, which are arranged

in uniformly spaced rows, reiterating patterns and grids.

The blank-outs 4 are used for attaching compact gear and drive units 5 according to

the invention to the side rails 2, on the inner side underneath the rollers 3 to be driven.

Each zone I, Il, lll, IV and V is driven by a single compact gear and drive unit 5, which

is positioned approximately in the middle of the zone seen in a longitudinal direction.

Each zone |, I, Ill, IV and V is divided into two sections A, B, which are both driven by
the same compact gear and drive unit 5 by means of two poly-v-belts 6. In other
words two poly-v-belts 6 each drive one of the two sections of an accumulation zone |,
I, 11, 1V, V and both poly-v-belts 6 are driven by the same compact gear and drive unit
5.

The roller 7 driven by the poly-v-belt 6 in turn drives the other rollers 8 in the
corresponding section my means of a belt 9 reeved around the roller 7 and the rollers
8.

The compact gear and drive units 5 are daisy-chained (not shown) via the controllers
10 that are attached to the housing 11 of each compact gear and drive unit 5 in a
pocket 12 with snap-in holders 13. The daisy-chained controllers 10 are connected to

a central zone accumulation controller, in a known fashion.

As can be seen in figure 2, the compact gear and drive units 5 may be positioned and
fastened to the side rails 2 with the help of the blank-outs 4, into which respective

hexa-nuts 13 (see figure 3) on the housing 11 form-fit.

As the blank-outs 4 are arranged in a grid (see above) it is possible to orientate and

position the compact gear and drive units 5 as needed. For example, hashed compact
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gear and drive unit 5 is fixed to the side rail 2 in a 180 degree rotated orientation
when compared to hashed compact gear and drive unit 5. Other orientations, e.g.

vertically oriented etc. are obviously also possible.

Compact gear and drive unit 5 (see figure 3 to 5) comprises a housing 11 and a motor
14, that is attached (screwed) to the lid or cover 15 (from the inside, see figure 5) of

the base 16 of the housing 11.

The cover 15 is fixed to the base 16 by screw/nut assemblies 17 in flanges 18 on the

left and right hand side of the housing 11. The housing 11 has a generally oval shape.

The pocket 12 with the snap-in holders 13 is formed integrally with the cover 15 and

positioned on its outside surface next to the motor position.

The base 16 has seats for bearings 19, 20 for the motor roller 21 and the drive roller
22, which are drivably connected by a poly-v-belt 23. Therefore both the motor roller
21 of smaller diameter and the drive roller 22 with greater diameter have a

correspondingly grooved surface 21a, 22a around which the belt 23 is reeved.

The motor 14 is coupled directly to the motor roller 21 by form fit of the output-shaft 24

in the center bore 25 of the motor roller 21.

The drive roller 22 has a second grooved surface 22b on which the one or more poly-

v-belt 6 is reeved for driving the roller(s) 9 of the conveyor zone (see figure 3).

Next to the second grooved surface 22b in the base 16 on the attachment side
between the motor roller 21 and the drive roller 22 a protrusion 26 is positioned which
includes two protruding hexagon shaped threaded nuts 27, which cooperate with the

blank-outs 4.

For installation the compact gear and drive unit 5 is positioned with the hexagon nuts
27 in the corresponding blank-outs 4 according to the position and orientation needed
an then fastening screws are inserted from the outside of the rails 2 into the hexagon

shaped threaded nuts 27 for fixing.
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The housing 11 features integrated finger protection means 28 comprising projecting
webs 29 with predetermined break outs arranged in a circular fashion around the drive
roller output (grooved surface 22b) protruding from the base 16 on the attachment

side.

These webs 29 or strips can be broken off corresponding to the run of the belt 6, such
that the belt 6 can freely contact the surface 22b and the roller 7, but fingers may not

make contact with the surface 22b (see figure 3).

The compact gear and drive unit 5 may therefore be preassembled and preconfigured
including drive motor 14, gear train, controller board 10, finger protection, endless
traction means etc, in a ready to use fashion. It need only be mounted to the conveyor
1 and be hooked up to electricity, main control bus and the first endless traction
means be reeved around the roller of a conveyor to be driven. All other steps may be

performed before hand and off site.
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Claims

1. Compact gear and drive unit, especially for conveyors, with a housing, a drive
motor, a motor roller for direct connection with the drive motor, a first and second
endless traction means and a drive roller, whereby the drive roller drives a roller of a
conveyor by means of the first endless traction means, wherein said motor roller
drives said drive roller by means of the second endless traction means and wherein
the motor roller, drive roller and second endless traction means are all located within

the essentially closed housing.

2. Compact gear and drive unit according to claim 1, wherein the housing

comprises an integrated attachment flange for the motor.

3. Compact gear and drive unit according to claim 1 or 2, wherein the housing
comprises an integrated finger protection projecting from the surface of the housing

and surrounding the drive roller output.

4. Compact gear and drive unit according to claim 3, wherein the integrated
finger protection comprises projecting webs with predetermined break outs, preferably

arranged in a circular fashion around the drive roller output.

5. Compact gear and drive unit according to any of the proceeding claims,
wherein the housing comprises integrated orientation means and/or mounting position

orientation means.

6. Compact gear and drive unit according to any of the proceeding claims,

wherein said housing, said motor roller and said drive roller are injection molded parts.

7. Compact gear and drive unit according to any of the proceeding claims,

wherein said housing consists of two half shell like parts.

8. Compact gear and drive unit according to any of the proceeding claims,
wherein said endless traction means between said motor roller and said drive roller is

a belt, toothed belt or poly-V-belt.
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9. Compact gear and drive unit according to any of the proceeding claims,

wherein the ratio of drive roller and motor roller can be varied within the housing.

10. Compact gear and drive unit according to any of the proceeding claims,
wherein said housing has an integrated pocket for a controller board and/or cable

connections.

11. Use of a compact gear and drive unit according to any of the proceeding claims as
an airless drive for zone accumulation conveyors, merges and diverts, right-angle-

transfers, rack conveyors, swivelable-wheel-drives, popup-wheel-drives.

12. Method of setting up a conveyor using a compact gear and drive unit
according to one of the claims 1 — 9, wherein the compact gear and drive unit is
preassembled off site including motor roller, drive roller and second endless traction
means all located within the essentially closed housing and the drive motor and
controller board attached to the housing in a ready to use fashion and that said
preassembled compact gear and drive unit need only be mounted to the conveyor and

be hooked up.



WO 2016/120278 PCT/EP2016/051588

1/6

Fig. 1
1] 1V




WO 2016/120278 PCT/EP2016/051588

2/6

lB

40 000000 O0cC
. ‘ P O 3
o

Fig. 2

/:
/\LO
— .
T«

—

X
o]

HA

/




000000000000

14

3/6

0
-

17

26

228 27



WO 2016/120278 PCT/EP2016/051588

4/6

0
—

16



WO 2016/120278 PCT/EP2016/051588

5/6

17
14

(o]
—

12




WO 2016/120278 PCT/EP2016/051588

6/6




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2016/051588

A. CLASSIFICATION OF SUBJECT MATTER

INV. B65G13/07
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

B65G HO2K

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

figures 1-3

12 December 2013 (2013-12-12)
figures 1-8

X JP 2009 242034 A (DAIFUKU KK)
22 October 2009 (2009-10-22)
figures 1-7

X JP HO2 108928 U (-)

30 August 1990 (1990-08-30)
figure 2

X WO 2013/182888 Al (ARTECON SAGL D [CH])

X US 6 193 047 B1 (BRUMM CHRISTOPHER A [US] 1,2,5,6,
ET AL) 27 February 2001 (2001-02-27) 8-12

1,2,5-12

1,2,5,6,
8-12

1,5-8,11

D Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

18 April 2016

Date of mailing of the international search report

26/04/2016

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Thenert, Alexander

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/EP2016/051588
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 6193047 Bl 27-02-2001 AU 4252197 A 17-04-1998
EP 0929483 Al 21-07-1999
JP 2001525776 A 11-12-2001
MY 130914 A 31-07-2007
Us 6193047 Bl 27-02-2001
WO 0813282 Al 02-04-1998
WO 2013182888 Al 12-12-2013 CA 2876176 Al 12-12-2013
CN 104487361 A 01-04-2015
EP 2858928 Al 15-04-2015
JP 2015518807 A 06-07-2015
KR 20150032549 A 26-03-2015
US 2015183583 Al 02-07-2015
WO 2013182888 Al 12-12-2013
JP 2009242034 A 22-10-2009  NONE
JP H02108928 U 30-08-1990  NONE

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - claims
	Page 11 - claims
	Page 12 - drawings
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - wo-search-report
	Page 19 - wo-search-report

