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a drag line device.
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Similar line ftrolleys are described fof example in German Patent
DE 26 28 112 C2 of the Applicant. In this case, these are passive line trolleys,
i.e. line trolleys without their own drive. In addition, there are driven line trolleys in
particular for use with heavy loads, for example with a linear motor drive or with a
gearbox motor drive using a direct current motor which drives the main supporting
wheels by means of toothed belts or a separate driving wheel by means of a friction
wheel drive.

Such known drives for line trolleys have the drawback that a gearbox has to be :
used in order to reduce the high speed of the direct current motor to the speed required ¢
to drive the supporting wheels. Mostly a bevél gear gearbox is used for this.
However, each gearbox means additional production effort and cost and takes up a
considerable amount of space. This is disadvantageous in particuiar because in the case
of line trolleys space is often at a premium and a low unit height is imperative. The
known drive methods are particularly disadvantageous when it is necessary to drive a
plurality of supporting wheels, for example on both sides of the supporting rail, since
complicated idler gears and ratios are required in the drive line for this purpose. Due

to the slip occasionally occurring during operation of the line trolley, the known driven
line trolleys must also have slip clutches for all the driven supporting wheels in order to
prevent damage to the drive.

Thefefore, the object of the present invention is to provide a driven trolley so
that the supporting wheels can be driven at low cost while requiring little space.

According to the present invention a driven trolley for suspension from and
travel on a rail, said trolley comprising a pair of co-axial supporting wheels carried on

shafts, one of said supporting wheels being disposed for location on each side of said
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Figure 1 is a side view of the trolley according to the invention suspended on a
supporting rail, and

Figure 2 is a front view of the troliey shown in Figure 1.

“The trolley 1 illustrated in Figs. 1 and 2 is suspended by means of four
supporting wheels, three of which are designated 4, 4' and 5, on a rail 2 with a double-
T cross-section, which is shown best in Fig. 2. The supporting wheels 4, 4' and 5 run
on the inner transverse surfaces of the lower (inverted) T. In each case , two supporting
wheels, namely the supporting wheels 4 and 4' and the supporting wheels 5' are
arranged co-axial with one another and in each case run on one side of the rail 2. The
shafts 7 and 7' and 8 of the two pairs of supporting wheels are parallel to one another.
Each supporting wheel is connected by means of a hub 17 to the trolley 1. The shafts
7, 7' and 8 of the supporting wheels 4, 4' and 5 run through bearing hubs 17, and on
the outside protrude therefrom. Driving wheels 18, 19 and 20 are secured on the outer
ends of the shafts 7, 7' and 8 so that rotation of these driving wheels 18, 19 and 20
causes leads to rotation of the associated supporting wheels 4, 4' and 5.

While supporting wheels 4, 4' and 5 have shafts running horizontally,
additional guiding wheels 21, 22 and. 23 associated with each supporting wheel 4, 4'
and 5 are provided with vertical shafts, the axes of the guiding wheels 21, 22 and 23
intersecting with those of the supporting wheels 4, 4' and 5. The horizontally arranged
guiding wheels 21, 22 and 23 serve for lateral guidance of the trolley 1 and to this end
bear on the ends of the transverse members of the inverted T of the double-T shaped

‘rail 2.
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According to the present invention a driven trolley for suspension from and
travet on a rail, said trolley conprising a pair of co-axial supporting
wheel s carried on shafts, one of said supppgging wheel s bei'ng di sposed for
| ocation on each side of said Thi s Sheet "Has Been Repl aced :
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having a driving shen!itdanddrbide the noley ISHAPS ok devit2 16 Swhid akeb Ghe
ends of the notor driving shaft being connected by first and second belt
drive nmeans t foranofiams essentidllyngemiteirtulay iiohble-sided support on which to lay lines, hoses,

i cables and the like. On its front and rear side, viewed in the path of the rail 2, the
trolley 1 in each case has a buffer 24 and 25 which acts as a damper when two trolleys
1 run into one another or one trolley 1 runs into the wall.

The trolley 1 is driven by a three-phase motor 3 which is disposed with its
driving shaft 6 parallel to the shafts 7, 7' and 8 of the supporting wheels 4, 4' and 5.
The driving motor 3 is located under the arrangement of supporting and guiding wheels
and over the supporting device 16 for the lines roughly level with the buffers 24 and
25. This is a synchronous three-phase motor, i.e. a motor which runs at ndminal
speed and without load practically without current and whose speed can be regulated
precisely by the control frequency. The &iving motor 3 has a driving shaft 6 which
projects on both sides and on each side carries a driving wheel 26 and 27 respectively.
The breadth of the driving wheels 26 and 27 is éssentially identical with the breadth of
the driving wheels 18, 19 and 20 which are located on the shafts 7, 7' and 8 of the
supporting wheels 4, 4' and 5. The driving wheel 26 is disposed in a plane with the
driving wheels 18 and 20 of the supporting wheels running on one side of the rail 2; the
other driving wheel 27 is disposed in a plane with the driving wheels 19 which are
associated with the supporting wheels 4' running on the other side of the rail 2. Asa
result, in each case three wheel shafts, namely the shaft 6, 7 and 8 and the shafts 12, 7"
and the shaft not shown running co-axially to the shaft 8 form a triangle lying in one
plane. A V-belt or toothed belt 9 or 10 runs over the wheels associated with each shaft
triangle. As can be seen from Fig. 1, the driving wheel 26 on the end 11 of the driving
shaft 6 of the motor 3 drives the V-belt 9 which runs over the two driving wheels 18
and 20. Since the supporting wheels 4 and 5 are axially secured to the driving wheels
18 and 20, rotation of the driving shaft 6 of the motor 3 causing to rotation of the
supborting wheels 4 and 5 and hence to movement of the trolley 1 on rail 2. The same

driving process takes place in mirror-image form on the other side of the rail 2.
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The invention can be performed in various ways but one enbodi nent will now
be desc¢ri bed by way of exanple and with reference to'the acconpanying
drawi ngs, in which: Figure 1 is a side view,of the trolley according to the
i nvention suspended on a supporting rail, and Figure 2 is a front view of -
the trolley shown in Figure 1. The trolley 1 illustrated in Figs. 1 and 2

i s suspended by nmeamThe @rivifdiiofo# PR inbisiedVdA HnSadjistbReath 19N e e adjusted

designated 4, 4' and 5, on arail 2 with a double- T cross-section, which

i s shown best andfikédreldtiveltoa shaftBY funningvpaealle’ ot theAirivams sEafr 6 widnthe aed bhRET
transverse surfaces of the lower (inverted) T. In each case, two supporting

wheel s, nanel gdjnstingsdgvicer30. nThus ahé¢ belts Sant 10 arertensioredswipgnothe ianm 18his qlisotbd
are arranged co-axial with one another and in each case run on one side of
the rail 2. THewswandsang relaxed/whemi igpiyptedwpwawds. pai rs of supporting wheel s
are parallel to OneTﬁQ O&rihv?:rlg' motor 3 is connected to a frequency changer whose electrical
construction is essentially known. Thus, the speed of the motor 3 can be controlled by
means of the output frequency of the frequency changer. The frequency changer is
connected so that in the event of a rise in current due to a reduction in the speed of the
trolley 1 and hence the speed of the motor 3 the control frequency is adapted to the new
speed.
The trolley 1 is opérated with a drag line device as follows:
After suspension from the rail 2 and loading of the carrier device 16 with lines, cables
and hoses (not shown) and connection of the motor 3, the device is ready for operation.
As a rule a plurality of line trolley 1 are arranged on a rail 2 behind one another.
Here, this can be an assembly liné rail in a motor vehicle production plant or a rail
arrangement for the travelling carriage of a crane. When the end user attached to the
rail, i.e. the travelling carriage for example, is to be moved, the driving motors 3 of
each trolley 1, are activated. For this, preferably the frequency is slowly ramped up
and the speed continuously increased. A plurality of trolley 1 are activated with
different frequencies by a common circuit, the trolleys 1 standing next to the travelling
carriage being activated with the highest frequency and the trolley 1 furthest back with
the lowest frequency. This corresponds to the different optimum speeds of the line
frolleys when the travelling carriage is moving.
Should slip occur in operation, the current consumed by the driving motor 3
increases, which leads to adjustment of the drive frequency. If, for example, one
trolley runs into another, the resulting increase in current leads to a reduction in the

control frequency. Since a frequency-controlled three-phase motor can turn at any slow

speed in practice, creeping or inching and slow starting are also possible.
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19 an ed on the®oute™ efds*of "he shafts 7, 7' and 8 so that -
rotation of these driving wheels 18, 19 and 20 causes |l eads to rotation of

t he associ ated suppqrting AR ' ‘a&g% s Ve ' eel: '
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vertical shafts, -the axes of the guiding wheels 21, 22 and 23 intersecting
with those of stpyorting mdwetls bginghdisposed! fordocatiof on.eadln gide ®f iszid'Thil] b Yirividgmoes

gui di ng wheel s 21, 22 and 23 serve for |ateral guidance of the trolley 1
and to this ehdvingaa doivinghshafihgaratlél toheaid rsupporting evheelviskafts, cindt the énds eoft e
T of the dOUblni;tc-)rr ?i?i%?negd slrlaafit Ibeizlig connected by first and second belt drive means to said
supporting wheel shafts. o
2. A troliey as claimed in claim 1, in which a second set of co-axially
. disposed supporting wheels is provided on both sides of the rail.

3. A trolley as claimed in claim 2, in which the second set of supporting
wheels is connected by means of the first and second belt drive with one or the other
end of the driving shaft and thus driven. _

4. A trolley as claimed in any one of the preceding claims, in which the
driving motor is disposed on an arm which can be adjusted and fixed and the
adjustment of which changes the tension of the or each belt of the belt drives means.

5. A ftroliey as claimed in any one of the preceding claims, in which the
driving motor is a three-phase motor which is actuated by a frequency changer and thus
variable in its speed by chan_ging the control frequency.

6. A trolley as claimed in claim 5, in which in the event of a rise in
current as a result of a reduction in the speed of the trolley the frequency changer
adapts the frequency to the new speed accordingly.

7. A trolley as claimed in any one of the preceding claims, which
includes a line carrying devicé and is provided with a rail with a double-T shaped
cross-section for use with a drag line device.

8. A trolley substantially as described herein with reference to'and as

shown in the accompanying drawing.
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t hr ee- phase notor 3 which is dlsposed W|th its drivi ng shaft 6 paraIIeI to
the shafts 7, 7° and 8 of the supporting wheels 4, 4' and 5. The driving
motor 3 is located under the arrangenent of s—uEE)orti ng and gui di ng wheel s
and over the supporting device 16 for t roughly level wth the
buffers 24 and 25. This is a synchronous three-phase notor, i.e. a notor
whi ch runs at nom nal
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The invention concerns a driven trolley 1 for suspension from and travelling
on a rail 2, with a driving motor 3 and at least one supporting wheel 4, 4', 5' driven by
the latter and travelling on the rail 2. Known trolleys of this type, which in particular
are used as line trolleys, have the drawback that they require a gearbox, which is costly
and takes up a lot of space. The object of developing a driven trolley so that the
supporting wheels 4, 4', 5' can be driven at low cost while requiring little space is
achieved in that the driving motor 3 is fitted with its driving shaft 6 parallel to the or
each shaft 7, 7', 8 of the supporting wheels 4, 4', 5 and at least one end 11 of the
driving shaft 6 is connected by means of a first belt drive 9 with the or each shaft 7, 7',
8 of the supporting wheels 4, 4', 5.

Fig. 1
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shaft 6 of the motor 3 drives the V-belt 9 which runs over t he RERLAGEMENMGSHEET
wheel s 18 and 20. Since the supporting wheels 4 and 5 are axi &lly Sefutjh
to the driving wheels 18 and 20, rotation of the driving shaf{| Batef Lm

notor 3 causing to rotation of the supporti-mg- wheels 4 and 5 &nd frence tO
novenent of the trolley 1 on rail 2. The same driving process takes place
in mrror-inage fornton t he other S|de of t he rall 2. -4 - The dr|V|ng
motor 3 i s mount dAROEENAIRQLLEX LA ENSIEHY FROM AN i &
relative to a shaft 31 runnlng paraIIeI to the dr|V|ng shaft 6 mnth the aid
of an adjusting device 30. Thus, the belts 9 and 10 are tensioned when the

arm13 is pivoted d ds..and rel axed when |
P Wem vention concerns a driven trohey for Qt'ls\f)gﬁs?cgn %'r%m amf travel on a

rail. The invention particularly but not exclusively relates to a line trolley for use with-
a drag line device.

Similar line trollejs are described for example in German Patent
DE 26 28 112 C2 of the Applicant. In this case, these are passive line trolleys,
i.e. line trolleys without their own drive. In addition, there are driven line trolleys in
particular for use with heavy loads, for example with a linear motor drive or with a
gearbox motor drive using a direct current_t_noter which drives the main supporting
wheels by means of toothect belts or a separate driving wheel by means of a friction
wheel drive.

Such known drives ‘for line trolleys have the drawback that a geérbox has to be
used in order to reduce the high speed of the direct current motor to the speed required
to drive the supporting wheels. Mostly a bevel gear gearbox is used for this.
However, each gearbox means additional production effort and cost and takes up a
considerahle amount of space. This is disadvantageous in particular because in the case
of line trolleys space is often at' a premium and a low unit height is imperative. The
known drive methods are particularly disadvantageous when it is necessary to drive a
plurality of supporting wheels, for example on both sides of the supporting rail, since
complicated idler gears and ratios are required in the drive line for this purpose. Due
to the slip occasionally occurring during operation of the line trolley, the known driven
line trolleys must also have slip clutches for all the driven supporting wheels in order to
prevent damage to the drive.

Therefore, the object of the present invention is to provide a driven trolley so
that the supporting wheels can be driven at low cost while requiring little space.

According to the present invention a driven trolley for suspension from and
travel on a rail, said trolley comprises a pair of co-axial supporting wheels carried on

shafts, one of said supporting wheels being disposed for location on each side of said
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Tbé driving notor 3 is connected to a frequency changer mhosL
construction is essentially known. Thus, the speed of the HDF
controll ed by neans of the output frequency of the frequency
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frequency changer is connected so that in tRe event of a rise in current
due to a reduction in the speed of the trolley 1 and hence the speed of the

notor 3 the control, frequency is adgpted to the new speed. The troJley 1 is
operat ed with s Q&vmgn@o'@éﬁnas@%gﬁ&ns&h@ parallgl w §a@n%ﬁpaﬂﬂmow$qqiéhﬂ%ﬁ,|
2 and | oading of .the carrier device.16 w.th.|ines, cabl and haose nat.
shown) and coﬁﬁ‘igﬁ Sof 'thﬁén‘%ﬁ{ grivige gt being; ém?%‘“fg%gfys%@% %ﬁgqrgp%l&ﬁnvg‘s
arule a plurall Of s k| : arranged on a rail 2 behind one
anot her . Here?{e!ta |E° %:aéélk‘ggman gvg%er%tj)s}lgﬁﬁ?i ne rail in a notor vehicle
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for exanple, be deScritRdBVedy of RRadiplevindowil® r€fefende & the accompanying drawings, in
which:

Figure 1 is a side view of the trolley according to the invention suspended on a
supporting rail, and

Figure 2 is a front view of the trolley shown in Figure 1.

The trolley 1 illustrated in Figs. 1 and 2 is suspended by means of four
supporting wheels, three of which are designated 4, 4' and 5, on a rail 2 with a double-
T cross-section, which is shown best in Fig. 2. The supporting wheels 4, 4' and 5 run
on the inner transverse surfaces of the lower (inverted) T. . In each case, two supporting
wheels, namely the supporting wheels 4 and 4' and the supporting wheels 5' are
arranged co-axial with one another and in each case run on one side of the rail 2. The
shafts 7 and 7' and 8 of the two pairs of supporting wheels are parallel to one another.
Each supporting wheel is connected by means of a hub 17 to the trolley 1. The shafts
7, 7' and 8 of the supporting wheels 4, 4' and 5 run through bearing hubs 17, and on
the outside protrude therefrom. Driving wheels 18, 19 and 20 are secured on the outer
ends of the shafts 7, 7' and 8 so“t-hat rotation of these driving wheels 18, 19 and 20
causes leads to rotation of the associated supporting wheels 4, 4' and 5.

While supporting wheels 4, 4' and 5 have shafts running horizontally,
additional guiding wheels 21, 22 and 23 associated with each supporting wheel 4, 4'
and 5 are provided with vertical shafts, the axes of the guiding wheels 21, 22 and 23
iﬁtersecting with those of the supporting wheels 4, 4' and 5. The horizontally arranged
guiding wheels 21, 22 and 23 serve for lateral guidance of the trolley 1 and to this end

bear on the ends of the transverse members of the inverted T of the double-T shaped

rail 2.



each trolley 1, are activated. For this, preferably the frdqRERKACEMENT SHFET
ranped up and the speed continuouj uuﬂu" ﬂﬁlu lurality] of prgl!qwﬂgﬁmg
‘are activated with different freq Nl n circuilt P2Pher ol T ays " |

-1 standing next to the travelling carriage bei*hg*activated Wth the hi ghest
frequency and the trolley 1 furthest back wth the | owest frequency. This
corresponds to the different optinum speeds of the line trolleys when the
travelling carriage is noving. Should slip occur in operation, the current
consuned by the driving nmotor 3 increases, which |eads to adjustnent of the
drive frequency.ciRIMgor exanple, one trolley runs into another, the
resulting increasg i1 current |eads to a reduction in the contro

frequency. Since a frequency-controlled three-phase notor can turn at any

;Lg\évl E}oged in practicepn gFRRRAI fb Vley! &M isSp@iRGoR | MEmSARS trek 1268 Al SO
' rail comprises a pair of co-axial supporting wheels carried
on shafts, one of said supporting wheels being disposed for

location on each side of said rail, a driving motor having
a driving shaft parallel with said supporting wheel shafts,
and the ends of the motor driving shaft being connected by
first and second belt drive means to said supporting wheel
shafts.

2. A trolley as c]aiméd in Claim 1, in which a second
set qf co-axially disposed supporting wheéels is provided on
both sides of the rail.

3. i A trolley as claimed in Claim 2, in which the second
set of supporting wheels is also connected by means of the
first and second belt drive means with the end$ of the
driving shaft and thus driven. -

4. A trolley as claimed in any one of the preceding

Claims, in which the driving motor is disposed on an arm
“which can be adjusted and fixed dnd the adjustment of which

changes the tension of each belt of the belt drives means.

5. A trolley as claimed in any one of the preceding
Claims, in which the driving motor is a three-phase motor
which is actuated by a frequency changer and thus variable
in its speed by changing the control frequency.

6. A trolley as claimed in Claim 5, in which -in the
event of a rise in current as a result of a reduction in
the speed of the‘tr011ey the frequency changer adapts the
frequency to the new speed accordingly.
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BEEN REPLACED 1. A driven troll ﬂl‘“‘ﬂﬂ“ﬂﬂ Hs Hn from ad
-fail, said trolley conprising a paJ pporting '
on shafts one of said supporting wieels bei ng di sposed for |ocation on

each side of said rail, a driving notor having a driving shaft parallel to
sai d supporting wheel shafts, and the ends of the notor driving shaft being

connected. by first and second belt drive neans to said supporting wheel
shafts. 2. Atrolley as clained in claim1, in which a second set of

co- aX|aIIy di sposed sup ort wheel s, | rovi ded a ot of the
rail. 3. Atrbtle tr@hi%h@ ]}]a 2Ny en GV\,H? ﬂ‘et Hr éseggﬁ%d set of
support| ng wheel scla;:momfe«:hedxcﬂyadaeams]mé dafreying devigedasécisnd belt dri ve
wth one or the Oblhcﬁﬁded with a rail with an I-shaped cross-section for use

with a drag line device.

8. A trolley substantially as described herein with
reference to and as shown in the accompanying drawing.
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end of the driving shaft and thus driven. 4. Atrolley
any one of the preceding clains, in which the driving notor
an arm whi ch can be adjusted and fixed and the adjustnent ofil
the tension of the or each belt of the beltydrives neans. 5. A trolley
as clainmed in any one of the preceding claims, in which the driving notor
Is a three-phase nmotor which is actuated by a frequency changer and thus
variable in its speed by changlng t he control frequency 6. Atrolley
as claimed in cl , R - ,
result of a reddctror ' ' y chang
adapts the frequency to t he new speed accordingly. 7. Atrolley as
claimed in any one of the preceding clains, which includes a |line carrying
devi ce and iséﬂgﬂﬂﬁﬁﬂ with arail with a double-T shaped cross-section for
use with a drag |ine device.

The invention concerns a driven trolley 1 for suspension from and travelling
on a rail 2, with a driving motor 3 and at least one supporting wheel 4, 4', 5' driven
by the latter and travelling on the rail 2. Known trolleys of this type, which in
particular are used as line trolleys, have the drawback that they require a gearbox,
which is costly and takes up a lot of space. The object of developing“a driven trolley
so that the supporting wheels 4, 4', 5' can be driven at low cost while requiring little
space is achieved in that the driving motor 3 is fitted with its driving shaft 6 parallel to
the or each shaft 7, 7', 8 of the supporting wheels 4, 4', 5 and at least one end 11 of
the driving shaft 6 is connected by means of a first belt drive 9 with the or each shaft

7, 7', 8 of the supporting wheels 4, 4', 5.

Fig. 1



8 . ,Atrolley substantially as described .herein with reference to and as .
shown in the acconpanyi ng draw ng. '
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