Rail-type Conveyor System

The invention relates to a rail-type conveyor system accor-
ding to the preamble of claim 1.

Rail-type conveyor systems have been known for many years,
eg. from Swiss patent 496 603. This conveyor system contains
transmitting and receiving stations, in which the conveyor
trucks are manually loaded at the transﬁitting stations,
provided with a destination code and despatched. At the
receiving station the conveyor trucks again have to be unloa-
ded manually and either reloaded or despatched empty to a
collecting station. Thus, an operator is always necessary
for loading and unloading and if no such person is available
the conveyor truck has to wait at the station and is unavai-
lable for further use. However, waiting conveyor trucks may
also block the station by indicating that they are occupied
and thus preventing further conveyor trucks from entering.

From German patent 24 47 294 a similar conveyor system for
documents is known which overcomes the disadvantages descri-
bed above by having loading means arranged above the stations
for placing material in the conveyor trucks. For unloading,
the containers of the conveyor trucks are fitted with floor-
mounted flaps.which, on opening, deliver the material into
receptacles provided at the stations. However, a disadvanta-
ge of this is that the containers cannot be mounted above the
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drive mechanisms of the conveyor trucks but have to be posi-
tioned to one side so that the floor-mounted flap is unobst-
ructed. This results in a complicated construction which
leads to an asymmetric and therefore unfavourable distributi-
on of forces owing to the one sided arrangement of the con-
tainer on the chassis and requires a wide-gauge track.

The aim of the invention is to improve a rail-type conveyor
system of the kind described hereinbefore so as to avoid the

disadvantages outlined above.

This aim is achieved according to the invention by means of
the characterising features of claim 1.

By the pivoting of the rail section and hence of the contai-
ner truck located thereon, this truck is brought into an
inclined position which causes it to empty its load. As a
result, the container truck can be mounted directly over the
truck in the usual way, thereby bringing about the known
symmetrical construction which ensures a uniform distribution
of forces. This simplifies the structure. 1In particular,
this allows a narrow construction, so that the space taken up
by the track can be kept to a minimum. '

Advantageous embodiments of the conveyor system are described
in claims 2 to 14.

There are numerous possible methods of initiating the pivo-
ting movement, of which claim 2 describes a particularly
simple solution which is initiated by the drive of the truck
itself, which means that no additional drive is required.
Claim 3 describes another possible method of pivoting the
rail section, whilst according to claim 4 the station can be
provided with an additional electric drive motor. One parti-
cularly simple solution is recited in claim 5, in which the
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container truck which is in motion can drive the pivoting

apparatus.

The lifting member necessary for raising or pivoting the rail
section may also take various forms, eg. as in claim 6 it may
be in the form of a cam, according to claim 7 it may take the
form of a rack and in claim 8 it may be in the form of a

pivot lever.

The unloading means of the container trucks may take a very
wide variety of forms, eg. they may take the form of a side
wall section which can be swung out according to claim 9 or a
container which can be swung out according to claim 10, these
inward and outward swinging movements being effected by
pivoting the rail section up at the stopping point of the
receiving station.

The despatching and/or receiving stations may be constructed
in very many ways, in known manner, as recited for example in
claims 12 to 14.

" For controlling'the'loading and unlocading operations at the

despatching and/or receiving stations and at the container
trucks, there are numerous different constructions, ranging
from purely mechanical switching members through electro-
optical switching means to software control of the truck.
Such switching means are present in large numbers in the
existing rail type conveyor systems of the known kind and can
readily be adopted for the present purposes.
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Embodiments exemplifying the subject matter of the invention
will hereinafter be described with reference to the drawings,

wherein:

Figure 1

Figure 2

Figure 3

Figure 4

Figure 5

Figure 6

Figure 7

Figure 8

shows a despatching and receiving station,
designed for loading and unloading, in the
form of a simple reverse entry station,
shown diagrammatically;

shows a container truck at the
despatching/receiving station in Figure 1
viewed at right angles to the direction of
the rails;

shows the stopping point of the station in
Figure 1 viewed from the unloading side;

shows the stopping point of the station in
Figure 1, in plan view;

shows the stopping point in the station in
Figure 1, in cross section;

shows a stopping station with a modified

drive viewed analogously to Figure 5;

shows a stopping station with the switching
means viewed on the longitudinal side
remote from the unloading side;

shows the stopping point in section along
VIII-VIII of Figqure 7;
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12

13

14

16

17

shows another stopping péint viewed along
the 1longitudinal side remote from the
unloading side, partly in section;

shows the stopping point in Figure 9 viewed
on the unloading side;

shows the stopping point of Figure 9 in
section along XI-XI;

shows the stopping point of Figure 11 with
the rail section tilted upwards;

shows another stopping point viewed along
the unloading side and partly in section;

shows the stopping point of Figure 13 in
section along the line XIV-XIV;

shows another stopping point viewed on the
side remote from the unloading side;

shows the stopping point of Figure 15 along
XVI-XVI with the rail section tilted up-

wards:;

shows another container truck with a con-
tainer which can be swung out, viewed at
right angles to the direction of travel;



Figure 18 shows another conveyor truck with fold-out
wall portions for loading and unloading
viewed at right angles to the direction of

conveying;

Figures 19 to 22 show different locking devices for securing
parts of the container which can be opened;

Figure 23 shows a pressing roller, to be arranged in
' the path of travel of the container, in
order to assist the locking operation; and

Figure 24 shows a receiving station, constructed as a
through~-station, shown diagrammatically.

Figure 1 shows a station S constructed as a reverse entry
station according to Swiss patent 496 603, the rail track 2
of which is connected to vertical tracks 6, 8 via a switch
point 4. In addition, another rail section 10 may be provi-
ded as a storage area, associated with the track 2 on the
opposite side of the switch point 4. In the example illustra-
ted, the station § has only one stopping point H for a con-
tainer truck B and is intended for both loading and unloa-
ding. The station could also have two or more stopping
points. The station contains delivery means 12 which compri-
se a delivery magazine 14 having a base 16 which opens dow-
nwards. The latter is located opposite an openable 1lid 18 of
the container truck B. The lid is constructed in sections in
the longitudinal direction, the lid sections 20,22 being
inwardly pivotable and biased in the closed position against
stops 24, by means of a spring (not shown), as illustrated in
Figure 2. '



However, the séation is also constructed as a receiving
station and contains corresponding receiving means 26 which,
as shown, may be arranged underneath the delivery means 12 or
behind said delivery means. These receiving means contain a
catching basket 28 which may be fitted with a fullness indi~
cator (not shown in detail), eg. a light beam, for monitoring
the level of fullness. Furthermore, the receiving means 26
contain a rail section 30 which is pivotably mounted about a
pivot axis 32 on the unloading side. The rail section 30
contains two current-carrying rails 34,36 in known manner and
a control rail 38 for controlling the container truck B.
This control rail 38 may simultaneously serve to control a
drive 40 for the stopping point H, the motor 41 of which is
coupled via gears to a lifting member 42 which serves to
swing up the rail section 30. In the example shown, the
lifting member takes the form of a control cam which coopera-
tes with the underside 44 of the rail section 30. 1In the
swung-out position, the container truck cooperates with a
switching member (eg. anaiogously to the switching member 82
in Figure 7) which releases a locking mechanism V, which in
turn releases a pivotable side wall 46 which is hinged to the .
upper part of the container 48 by means of a hinge 50. Once
the side wall 46 is open, the material being conveyed can
slide out of the container 48 into the catching basket 28.
The emptying movement is assisted by a base 52 in the contai-
ner which slopes down towards the unloading side. After the
container 48 has been emptied, the drive 40 is switched on by
means (not shown in detail) in order to swing the rail secti-
on 30 back into its original position. At the same time the
side wall 46 is closed and locked by means of the locking
mechanism V. The container is now ready for other tasks and
may, for example, pick up new material from the delivery
means or the destination code may be automatically switched
over to a collecting station, in a manner not shown in de-
tail, so that the container truck B is authorised to leave



the station automatically and proceed to the collecting

station.

Figures 3 to 5 again show details of the stopping point H of
the station S in Figures 1 and 2. The pivot axis 32 formed
by bolts 54 is visible. The bolts 54 are fixed in the chas-
sis 56 and engage in openings 58 in angle irons 60 to which
the rail section 30 is fixed. Figures 3 to 5 also show the
drive 40 attached to the chassis 56 with the lifting member
42, constructed as a cam, which cooperates with the underside
44 of the rail section 30.

Figure 6 shows another embodiment of a drive 62 which is
fixed to the chassis 56. This drive contains a motor 64 with
gearing 66 which is coupled to a lifting member 68 which is
in the form of an oscillating lever and cooperates with the
underside 44 of the rail section 30.

Figures'7 and 8 show another embodiment of the stopping point
Hl of a station S1 and, in particular, control means for
controlling the pivoting movement. The drive 70 connected to
the chassis 56 contains a motor 72 which .is coupled via
gearing 74 to a lifting member 76 which is in turn construc-
ted as a cam. Instead of the cam, the drive might also con-
tain a pinion gear cooperating with a rack which might coope-
rate with the underside of the rail section 30. Fixed to the
rail section 30, on the side remote from the pivot axis 32,
are angle profiles 78 which at their free ends form abutments
80 which limit the pivoting movement of the rail section. 1In
the swung-out position, the abutment 80 interacts with a
switching member 82 which unlocks the locking mechanism and
temporarily interrupts the drive 70 until a container of the
container trucks has been emptied. Then the drive 70 is
switched on again and the rail section 30 returns to its
original position under the force of the tension springs 84



arranged between the angle profile 78 and the chassis 56.
Here, the rail section 30 cooperates with a switching member
86 which switches off the drive 70 and initiates the other
functions which have already been described hereinbefore.

Fiqures 9 to 12 show another stopping point H2 of a station
S2, which is preferably constructed as an end station, so
that a container truck Bl can travel up to a fixed stop 88.
In this way it is possible for the drive 90 of the container
truck Bl to serve simultaneously as the drive 91 of a lifting
member 92 for pivoting the rail section 30 about the pivot
axis 32. For this purpose, a gear wheel 96 which is connec-
ted to the drive 90 and cooperates with a rack on the rail in
certain sections of the track, meshes with a gear wheel 98
coupled to the lifting member 92, at the stopping point H2.
If a container truck Bl now enters the stopping point H2, it
abuts a track wheel 100 on the abutment 88 which is arranged
so that the gear wheels 96 and 98 engage. When the drive 90
is switched on the gear wheel 96 actuates the gear wheel 98
of the rail section 30 and pivots the lifting member 92 until
the rail section 30 is swung out and the abutment 80 makes
contact with the control member 82. The control member 82
may additionally serve to interrupt the drive 90 and also
initiate the functions described above. By reversing the
direction of rotation of the drive 90, the lifting member 92
may be swung back into the original position and the rail
section 30 will therefore also resume its original position
in which the control member 86 is actuated, which can initi-
ate the functions described above.
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Figures 13 and 14 show another embodiment of the drive 102 of
a stopping place H3 and a station S3 which is constructed
analogously to the drive 91 of the stopping point H2 of the
station S2 in Fiqures 9 to 12, except that the gear wheel 96
of the drive 90 of the container truck Bl interacts not with
a gear wheel 98 but with a toothed belt 104 which is guided
over various guide rollers 106 and cooperates with gear wheel
108 coupled to the lifting member 110. The lifting member
110 is in turn constructed as a cam and cooperates with a

support plate 112 of the chassis 56.

Figures 15 and 16 show another particularly simple embodiment
of a stopping point H4 at a receiving station S4. The drive
114 for pivoting the rail section 30 comprises a lever 116
rotatably mounted on a spindle 118 on the pivotable rail
section 30. The lever 116 has, at its upper end, an arm 120
which projects into the path of travel of the container truck
B and is actuated by said truck. The lever is constructed as
an angle lever, the second lever acting as a lifting member
122 which cooperates with a support plate 124 on the chassis
56. As can be seen in Figure 15, the lever 116 is flipped
over by an incoming container truck B, whereupon the lifting
member 122 pivots the rail section 30, as shown in Figure 16.
After the unloading operation has ended, reversal of the
direction of travel of the container truck allows the lever
116 to return to its original position and thereby swing the

rail section 30 back.

Figure 17 shows another container truck B2 having a container
126 which is pivotably attached to a chassis 130, about a
longitudinal axis 128, at its upper end on the side remote
from the unloading side. As a result of the pivoting of the
rail section (not shown in detail) at a receiving station in
the manner described above, the container 126 swings out onto
the unloading side, as shown in Figure 17. During this
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movement or after the swung-out position has been reached,
the base 132 is released and flips out, as indicated by
broken lines in Fiqure 17. After emptying, the base 132 is
closed again, by the pivoting back of the container 126, and
locked. Since the base 132 is located opposite the chassis
130, the base 132 is also prevented from opening accidentally
once the container 126 has been swung in. Mounted on the
upper end of the container 126 is a lid 134 which can be
unlocked at a despatching station to allow the container to
be loaded.

Figure 18 shows another container truck B3 the container 136
of which has, along one longitudinal side, a side wall 140
which is pivotable about a lower axis 138, this side wall 140
being furthermore provided with side wall sections 142 along
its sides which partly cover the end walls 144. For loading,
the side wall 140 is tilted outwards (as shown by brcken
lines) and thus forms a lateral opening in the upper part to
enable the container to be loaded. Moreover, a base 146 is
fixed to the side wall 140 and is inclined towards the unloa-
ding side when the side wall 140 is closed. On the unloading
side, the side wall 148 is pivotably fixed about an upper
axis 150 and is also provided with side walls portions 152
which in turn interact with the end walls 144. For unloa-
ding, the side wall 148 is swung out by the pivoting of the
rail section at the station (as shown by broken lines) and
forms a downward opening for expelling the material being
conveyed. Conventional locking means hold the side walls

140,148 in the closed position during travel.
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Figures 19 to 22 show various locking mechanism V1, V2, V3,
V4 for wall and lid sections of the containers which have to

be opened.

The locking mechanism V1 in Figure 19 shows a snap-fit member
154 in the form of a simple one-arm lever 158 pivotably
mounted about a spindle 156, this lever being biased in the
locking position by means of a spring 160. In the locked
position the lever 158 abuts, via an attachment 162, on a
push rod 164 of an actuating mechanism 166, eg. in the form
of an electro magnet. The snap-fit member contains a hook
168 with an lead-in surface 170 and cooperates with a hook
172 arranged on a pivotable wall section 174. By means of
the actuating mechanism 166 the snap-fit member 154 is swung
into the release position and releases the hook 172 and hence
the wall section 174.

The locking mechanism V2 in Figure 20 corresponds to the one
shown in Figure 19, the snap-fit member 176 being constructed
‘a two-armed lever, the hook 168 being formed on one arm 178
thereof whilst the spring 160 engages on the other arm 180
thereof. ' '

Figure 21 shows another locking mechanism V3 in which a catch
184 is fixed to a pivotable wall section 186 by means of an
actuating mechanism 182, for example an electromagnet. 1In
the locked position, the catch 184 abuts on a retaining
member 188 which is hinged to the chassis 56 so as to be
pivotable about an axis 192 under the effect of a biasing
spring 190. The catch 184 and the retaining member 188 have
lead-in surfaces 196 and 198 which allow the catch 184 to
snap automatically onto the retaining member 188.
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Figure 22 shows another locking mechanism V4 having two snap-
fit members 200,202 which engage, with their latches 204,206
facing away from each other, in latching recesses 208,210
which face towards one another and are provided for example
on a pivotable wall section 212. The snap-fit members
200,202 are constructed as angled levers the bent sections
214 of which are pivotably mounted on bolts 216. The snap-
fit members each have an arm 218,220 facing towards one
another, which are hinged together by means of a bolt 222,
whilst an actuating mechanism 224 acts on this bolt. A
biasing spring 226 biases the snap-fit members 200,202 out-
wards and secures the engagement of the latches 204,206 in
the latch recesses 208,210. Provided on the latches 204,206
and latch recesses 208,210 are lead-in surfaces 228,230 which
ensure automatic latching.

Figure 23 shows a securing device 232, to be provided at the
exit from a station, which has a foam roller 236 rotatably
mounted on a spindle 234. This securing device 232 is provi-
ded alongside the track for the container trucks in such a
way as to cooperate with that part of the container which can
be swung out for loading and unloading. The foam roller 236
is positioned so that it presses the pivotable part into the
locked position as the container truck travels past, to
ensure that the locked position is maintained in practice.

Figure 24 shows a receiving station constructed as a through-
station S5, having a rail ioop 238 connected to the tracks
6,8 via a switch point 4. The station may have one or more
stopping points; in the present instance there are four
stopping points H6, B6, H7, H8, each of which has an associa-
ted pivotable rail section 30 and a catching basket 28.
Since the individual stopping points are not constructed as
end stations, drives as shown in Fiqures 3 to 8 are preferred
for driving the pivotable rail section 30. After unloading,
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the container trucks can leave the stopping point and, if
required, be stored in the upper section 240 of the rail loop
238 until the switch point 4 is switched over for continued
travel. The rail section 240 may, however, be travelled over
in the opposite direction and act as a holding depot for
incoming container trucks until a stopping point is free.
The through-station may also be provided with one or more
delivery means analogous to station H in Figure 1, in a
manner not shown here, these delivery means being arranged
above or offset from the stopping points H5, H6, H7, H8. The
container trucks temporarily stored in the upper rail section
240 can then be taken first to delivery means for loading
before being despatched into the network or called away.

The loading and/or unloading operation at the despatching
and/or receiving stations and on the container trucks may be
controlled in numerous ways which are known per se, ranging
from the simplest mechanical switching elements through
electrical switching elements to fully automated programme
control. Such control means are well known for other appli-
cations in rail-type conveyor systems of the type in question
and can readily be adopted for the present invention. '

Since the container trucks are automatically loaded and/or
unloaded at the despatching and/or receiving stations, the
empty conveyor trucks can be returned directly into the
conveyor system, either being sent to a collecting point
where they wait for further instructions or being sent di-
rectly to another station to perform a task. A conveyor
system constructed in this way is substantially more effi-
cient, since the conveyor trucks finish their job much faster
and are immediately available for further tasks, so that the
same capacity can be achieved as with known conveyor systems
but using fewer container trucks. Moreover, the individual
stations are no longer blocked by waiting container trucks,
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which means that the economy and flexibility of the system is
improved substantially. By this automation it is possible to
save up to 50% of the container trucks hitherto required,

depending on the construction of the particular conveyor
system.
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LIST OF REFERENCE NUMERALS

B to B3 Container trucks
H to H8 Stopping point

S to S5 Station

V to V4 Locking mechanism

2 Rail track

4 Switch point

6 Vertical track

8 Vertical track

10 Rail section, storage area
12 Delivery means

14 Delivery magazine

16 - Base

18 Lid

20 Lid section

22 Lid section

24 Abutment

26 Receiving means

28 Catching basket

30 Rail section

32 Pivot axis

34 Current-carrying rail
36 Current-carrying rail
38 Control rail

40 Drive

41 Motor

42 Lifting member

44 Underside

46 Side wall

48 Container

50 Hinge

52 Base

54 Bolt



56
58
60
62
64
66
68
70
72
74
76
78
80
82
84
86
88
90
91
92
94
96
98
100
102
104
106
108

110

112
114
116
118
120
122

Chassis
Opening

Angle iron
Drive

Motor

Gearing
Lifting member
Drive

Motor

Gearing
Lifting member
Angle profile
Abutment
Switching member
Tension spring
Switching member
Abutment
Drive

Drive

Lifting member
Rail section
Gear wheel
Gear wheel
Track wheel
Drive

Toothed belt
Guide roller
Gear wheel
Lifting member
Support plate
Drive

Lever

Spindle

Arm

Lifting member
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124
126
128
130
132
134
136
138
140
142
144
146
148
150
152
154
156
158
160
162
164
166
168
170
172
174
176
178
180
182
184
186
188
190
192

Support plate
Container of B2
Longitudinal axis
Chassis

Base

Lid

Container

Lower axis

Side wall

Side wall section
End wall

Base

© Side wall

Upper axis

Side wall section
Snap-fit member
Axis

Lever

Spring
Attachment

Push rod
Actuating device
Hook

Lead-in surface
Hook

Wall portion
Snap~fit member
Arm

Arm

Actuating device
Catch

Wall section
Retaining member
Spring

Axis
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196
198
200
202
204
206
208
210
212
214
216
218
220
22

224
226
228
230
232
234
236
238
240

Lead-in surface
Lead-in surface
Snap-£fit member
Snap-fit member
Latch

Latch

Latching recess
Latching recess
Wall section
Bent portion
Bolt

Arm

Arm -

Bolt

Actuating device
Spring

Lead-in surface
Lead-in surface
Securing device

_Axis

Foam roller
Rail loop
Rail section
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CLAIMS

Rail-type conveyor system having despatching and recei-
ving stations and with self propelling container trucks,
wherein the container trucks (B,B1,B2,B3) have unlockable
loading (18.,20,22,134,138,140) and/or unloading means
(46,126,132,150,152) and the despatching (S1) and/or
receiving stations (S1,52,83,54,S5) have at least one
stopping point (H1,HB2,H3,H4,H5,H6,H7 ,H8) with delivery
(12) and/or receiving means (26) for automatic loading
and/or unloading, characterised in that each stopping
point (H to H8) of the receiving station (S to S5) has a
rail section (30) corresponding substantially to the
length of the container truck (B to B3) with rail porti-
ons which engage with a C-shape around the side of the
track wheels of the container truck, the rail section
(30) being pivotably mounted on a longitudinal side,
towards the unloading side, about a pivot axis (32) so
that the unloading means can be opened towards receiving
means (28).

Conveyor system according to claim 1, characterised in
that the stopping point of the receiving station has a
drive (40,62,70,91,102,114) which can be actuated by a
container truck for unloading, with a lifting member
(42,68,76,92,110,122) for pivoting the rail section (30).

Conveyor system according to claim 2, characterised in
that the container truck (B2) has a drive gear wheel (96)
which cooperates over certain distances with a rack in
the rail and which interacts at the stopping point
(B2,H3) of the receiving station (S2,S3) with a gear
wheel (98) or a toothed belt (104) which is coupled, in a
driving relationship, with a lifting member (92,110) for
pivoting the rail section (30).

W
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Conveyor system according to claim 3, characterised in
that the drive (40,62) has a stationary electric motor

Conveyor system according to claim 3, characterised in
that the stopping point of the receiving station has a
pivotable actuating lever (116,120) projecting into the
path of travel of the container truck, said lever being
coupled to a lifting member (122) for pivoting the rail
section (30).

Conveyor system according to one of claims 2 to 5, cha-
racterised in that the lifting member (42,68,76,92, 110)
is a cam arranged between the chassis (56) and the pivo-
table rail section (30).

Conveyor system according to one of claims 2 to 5, cha-
racterised in that the lifting member (76) is a rack
which is arranged between the chassis (56) and the pivo-
table rail section (30). |

Conveyor system according to one of claims 2 to 5, cha-
racterised in that the lifting member (68,122) is a pivot
lever which is arranged between the chassis (56) and the
pivotable rail section (30).

Conveyor system according to one of claims 1 to 8, cha-
racterised in that the unloading means of the container
trucks comprise a side wall section (46,148) pivotably
hinged to the upper part of the container (48, 136) on a
longitudinal side, this side wall section being capable
of swinging out towards the unloading side at the lower
end, in its unlocked state, whilst the base (52,146) of

‘the container (48,136) is preferably inclined towards the

unloading side.

I
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10. Conveyor system according to one of claims 1 to 8, cha-
racterised in that the unloading means of the container
truck (B2) comprise a container (126) pivotably mounted
on an upper longitudinal edge (128), this container being
capable of swinging out towards the unloading side and
the base (132) thereof being capable of folding out.

1l1. Conveyor system according to claim 2 or 3, characterised
in that the container truck (Bl) abuts on a fixed, optio-
nally retractable abutment (88) for the pdrpose of unloa-
ding at the receiving station (S2).

12. Conveyor system according to one of claims 1 to 11,
characterised in that it comprises despatching and/or
receiving stations (S5) having a plurality of stopping
points (H5,H6,H7,H8) for automatic loading and/or unloa-
ding.

13. Conveyor system according to one of claims 1 to 12,
characterised in that it comprises despatching and/or
receiving stations constructed as reverse entry stations
(S).

1l4. Conveyor system according to one of claims 1 to 12,
characterised in that it comprises despatching and/or
receiving stations constructed as through-stations (S5)
having a rail loop (238), the lower part of the loop
comprising stopping point (H5,H6,H7,H8) of the despat-
ching and/or receiving stations whilst the upper rail
section (240) contains waiting locations for container
trucks which have to be stored temporarily.

* (4 L ] S *



