USO05281070A

United States Patent [191

[11] Patent Number:

Stolzer

[45]

[54] SHELF SERVICE APPARATUS IN THE
FORM OF A GANTRY CRANE, FOR A
MATERIAL STORE FOR ROD-SHAPED
MATERIAL

Armin Stolzer, Renchen, Fed. Rep.
of Germany

[73] Assignee: KEURO-Maschinenbau GmbH & Co.
‘

KG, Achern-Gamshurst, Fed. Rep.

of Germany

417414 2/1967 Switzerland. ..................... .. 414/281

[30]

Feb. 25, 1992

Foreign Application Priority Data

Apr. 25, 1991 [DE]

[57]

.

ABSTRACT

The invention provides shelf service apparatus in the
form of a gantry crane (7), for a material store for rod

like material which may be accommodated in self-sup
porting magazines (5), where the material store com

prises stacking frames arranged transversely of, and
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aligned with one another in, the storage space direction
and separated from one another by lanes for material
transport. These frames are provided in the manner of
shelving units with carrier arms (4) arranged one above
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bridges over the material store and is mobile in the
direction of the storage space, comprises vertical crane
supports (8), on which the carrier brackets (14) are
movable up and down by means of a carriage (17), the

carrier brackets being arranged to extend horizontally,
in operation, into the region of the material store for
moving the material up and down, by means of a load
cross-piece carried by the carrier brackets or by grasp
ing the ends of the magazines, and transversely of the
lanes and in them. The carrier brackets are of T-shaped
formation, a carrier beam being formed by the trans‘
verse bar (31) of the T-section and the longitudinal bar
(32) of the T-section being pivotably mounted on the

respective carriage, such that the carrier brackets (14)
are pivotable upwardly and thus capable of being
brought out of the region occupied by the shelving
units.

'
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SHELF SERVICE APPARATUS IN THE FORM OF
A GANTRY CRANE, FOR A MATERIAL STORE
FOR ROD-SHAPED MATERIAL

2

bility formation of the shelf units within a region lying
between the shelving compartments arranged on both
sides of the shelf support. This results in a relatively

great width of the shelf supports in the storage space
5 direction. A correspondingly wide formation of the
Reference to related patent, the disclosure of which is
shelving supports is also necessary transversely of the
hereby incorporated by reference: U.S. Pat. No.
storage space direction and in the longitudinal direction
4,778,325, Stolzer and Blust.
of the material. This requires considerable space in each
Reference to related application, the disclosure of
case in the longitudinal direction of the storage space,
which is hereby incorporated by reference, and as
which in ‘the case of a more extensive material store is
signed to the assignee of the present application: U.S.
correspondingly added over several shelving units ar
Ser. No. 07/841,371, ?led Feb. 25, 1992.
ranged in the longitudinal direction of the storage
space. However, transversely of the longitudinal direc
FIELD OF THE INVENTION
tion of the storage space this also requires correspond-.
The invention relates to a shelf servicing apparatus, in 15 ing space, which necessitates a corresponding width of
v the form of a gantry crane, for a material store, e.g.
span of the gantry cane, which is compounded due to
storage yard or storage shed, especially for rod-shaped
the conditions existing equally on both sides of each
material which may be accomodated in self~supporting
shelving unit.
.
magazines or pallet boxes.
A further disadvantage of the known apparatus con
20
sists in that the carrier brackets which are ?tted on the
BACKGROUND
crane supports as rigid even though upwardly and
A material store is known, which has stacking frames
downwardly
movable structures, may be driven not
arranged transversely of, and aligned with one another
only during the handling of the material that may possi
in storage space direction. They are separated from one
another by lanes for material transport. The frames 25 bly be contained in magazines, in their transport only
over the shelf units in the longitudinal direction of the
include shelving units with carrier arms arranged one
storage
space, but that they must also travel the same
above another, extending in the direction of the storage
paths on empty journeys.
space and secured on vertical shelving supports for the
material or the magazines. The gantry crane, which
THE INVENTION
bridges over the frames of the material store and is 30
mobile in the direction of the storage space has vertical
crane supports. Carrier brackets are movable up and
down on the crane supports by means of carriages or

It is an object of the invention to improve the appara- '
tus of the kind as initially stated in such a way that full

accessibility of the magazine ends is no longer neces
sary, while on the other hand for movement of the
cages. The carrier brackets extend horizontally into the
region of thematerial store for moving the material up 35 gantry crane without a useful load, a diagonal move
ment in relation to the carrier brackets and in the longi
and down, by means of a load cross-piece carried by the
tudinal direction of the storage space should also be
brackets or by grasping the ends of the magazines or
rendered possible, that is, the prior requirement of mov
pallet boxes. The gantry crane is movable in the lanes,

ing the carrier brackets only over the top of the shelf
as well as transversely of the lanes.
In known apparatus of this nature the carrier brackets 40 unit arrangement from one shelf unit lane to the other
should no longer obtain.
can lift the magazines containing the material out of the
shelving compartments formed by the carrier arms,

Brie?y, in accordance with the invention, the carrier
brackets are T-shaped. The cross-piece of the T-section

move them horizontally into the lanes, then drive them
up in the lanes and ?nally bring them over the top of the
material store to a position where by renewed lowering,
for example in a lane, they can be brought to an appara—
tus for further handling of the material in rod form.
As shown in U.S. Pat. No. 4,778,325, Stolzer and

support cross piece. The support brackets are pivotably
mounted by a pivot on the longitudinal bar of the T-sec
tion in such a way that they are vertically pivotable, e.g.
upwardly, through 90°, and thus may be brought out of

Blust, the possibility also exists of employing the carrier

the region occupied by the shelving units.

forms a support element for a magazine or the material

By virtue of these measures according to the inven
brackets for taking up a rod material support beam. The 50
tion the unhindered handling of magazines or individual
support beam extends across the crane and is equipped
material rods with the aid of the load cross-piece is
over the length of the rod-like material with fork-like
possible, due to the T-shaped formation of the carrier
prongs, so that with the aid of this cross-piece or beam
brackets, even when the magazine ends are partially
it is possible to take out of the shelf compartments indi

vidual rod-like material which has been deposited indi 55 covered by externally lying shelving unit supports,
since the cross-piece of the T-section of the carrier
vidually in the compartments and to transport such
material further in the above-described manner.

The known apparatus have proved their value, espe

brackets can move behind the shelving unit supports
and thus can engage in particular the full width of the

ends of magazines.
equally for material in rod form contained in magazines 60 Due to the fact that the carrier brackets are hingeable
and also, with the aid of the load cross-member, for
upwardly out of the shelving unit area, on the other
material deposited singly in the shelf compartments.
hand, it is made possible for the gantry crane to be
It is however disadvantages that the shelf compart
driven in the longitudinal direction of the storage place,
ments and magazines deposited in them must be freely
with the carrier brackets hinged upwardly, irrespective
accessible for the carrier brackets over their full area of 65 of which height position the carrier brackets assume at
the magazine ends, with which the necessity is com
that moment. Thus, however, it is also made possible in
bined of accommodating the shelf unit supports suffi
such driving of the gantry crane with hinged~up carrier
cient cross—section necessary for the load carrying capa
brackets to transfer the carrier brackets at the same time
cially in as much as they are versatile in use, namely

3
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into such a height position as is suitable for the next

operation, that is, for the next taking up of material.

Expediently, the externally situated shelving supports
are made substantially ?at in relation to their horizontal

cross-section transversely of the direction of the storage
space, and so as to partially overlap the end side region
of the magazines or the shelving compartments formed
by the carrier arms in the direction of the storage space.
By this measure embodied in the invention the object is

4

there, is to be moved in the longitudinal direction of the
storage space.
Furthermore, it may also be advantageous for the
longitudinal bar of the T-section of the carrier brackets
to include further means for the adjustment of a load

cross-piece in the longitudinal direction of the material.
While the grasping and adjustment of the magazine by
the carrier brackets is not tied to excessive accuracy,
such is, however, the case when rod material is to be

achieved that, with regard to the accommodation of 10 grasped and moved singly with the aid of a load cross

their requisite cross-section, the externally situated
shelving unit supports can in part be extended to the

region occupied by the shelving compartments, so that
the compartments of a shelving unit can be pressed
closer together on both sides of the shelving unit sup

ports. Considerable space is thus gained in the longitudi
nal direction of the storage space, which can either

piece, since such rod material as a rule is handled very

precisely, its position in length especially having a part
to play, in order to precisely grasp the end sections of
material rods and also already partially consumed rods,

as regards their precise positioning.
As regards the. pivotability of the carrier brackets,

preferably a stop screw is arranged adjustably and se
serve for a reduction of size of a speci?c store of mate
curably on the free end of the longitudinal bar of the
rial, or render possible the accommodation of a greater
T-section,
and when the bracket is hinged out the stop
number of shelves in a speci?c place. At the same time, 20
screw is in abutment on a stop formed by the carriage.
however, the span width of the gantry crane can also be

The carriage may comprise two vertical side pieces
extending in the direction towards the shelving units, on
the lower ends of which the carrier bracket arranged
In the case of a material store of the above-described
kind the problem further exists of being able to carry 25 between the side pieces is pivotably mounted, and on
the upper ends of which acts, through a plate secured
this out transversely of the storage space longitudinal
between the side pieces, a lifting means for the car
direction by further auxiliary means in the lower region,

‘reduced transversely of the storage space longitudinal
direction.

in order to be able to insert and withdraw material at

riages.

The carrier brackets may further comprise equipment
dinal direction. This is possible only if the rails of the 30 for positional control, ascertaining of weight of the
taken-up material, etc. It is especially advantageous
gantry crane extend above the ?oor. Without special
speci?cally for such sometimes delicate equipment that
measures, however, in this case on all shelving units, by
on empty journeys the carrier brackets are hingeable
reason of the raised rails of the gantry crane, the possi
upwardly out of the shelving region, since thus this
bility of ?tting shelving compartments in the lower
shelving unit region would be eliminated. In order to 35 equipment is situated between carriage and hinged-up
carrier bracket, and thus in a protected region.
counter that, it is expedient, in a further preferred em

speci?c points transversely of the storage space longitu

bodiment of the invention that at least one of the car

DRAWINGS
riages is vertically mobile on a guide section which in
The invention is described further, by way of exam
turn is guided vertically movably on the associated
crane support, the mobility of the carriage being limited 40 ple, with reference to the accompanying drawings,
wherein:
by a stop on the upper end of the guide section, while
FIG. 1 shows a cross-section through a material store
the mobility of the guide section is limited by stop
with a view in the longitudinal direction of the storage
means in such a way that it is not completely drivable
space and a view of a shelf unit which is ?lled with
downwards out of the associated crane support.
In this way, at least one of the crane supports can be 45 magazines;
equipped with an elevated roadway, while on the other
FIG. 2 shows a cross-section through a material store

hand, however, the carrier bracket is displaceable into
the region beneath the elevated roadway, so that the
shelf units can also be ?tted with shelving compart

with a view in the longitudinal direction of the storage
space and a view of a shelving unit for loosely inserted
material in rod form, this material not being repre

ments and served even beneath this elevated roadway. 50 sented;
Regarding the more detailed construction of the car
FIG. 3 shows the simpli?ed lateral elevation of a

rier brackets, advantageously the carrier brackets carry,
on their longitudinal bar, in the region outside the shelv
ing units, a toothed segment having an angle of more

material store, without magazines or rod material;
FIG. 4 shows the detail IV in FIG. 1 on an enlarged

scale, the crane supports being omitted;

than 90°, and a rack on the carriage of the carrier brack 55
FIG. 5 shows the subject of FIG. 4, the front side
ets and in engagement with the toothed segment is ver
piece of the carriage for the carrier bracket being omit

tically movably guided and adjustable by drive means.

ted;

In this way a stable pivot mounting of the carrier brack
ets and handling of their pivot movement result.

FIG. 6 shows an elevation of the carriage of the car
rier bracket according to FIGS. 4 and 5, the toothed
segment and its drive according to FIG. 5 being omit

Furthermore, expediently the support beam of the
carrier brackets is provided at both ends with noses for
the lateral adjustment of the magazines or of a load

ted;

the storage space when a magazine driven into the over
head region of the shelf units, or a load beam driven

FIG. 10 shows a sectional view of the carrier bracket
according to the section line X-X in FIG. 7, and

FIG. 7 shows a plan view of the subject of FIG. 4;
cross-piece. This adjustment serves not only for the
FIG. 8 shows a rear view of the carriage carrying the
exact grasping of the magazine concerned, or of a load
carrier bracket;
cross-piece, but it also renders possible rapid accelera 65 FIG. 9 shows a sectional view of the carrier bracket
tions of the gantry crane in the longitudinal direction of
according to the section line IX-IX in FIG. 7;

5

5,281,070

FIG. 11 shows the view according to FIG. 5, with
the carrier bracket hinged up.

DETAILED DESCRIPTION

6

known from the U8. Pat. No. 4,778,325, as seen in FIG.

2, individual pieces of rod material 6 located in appro
priate shelving units can be engaged.

The carrier brackets 14 are seated on carriages 17
FIGS. 1 and 2 show a material store for material in 5 which are vertically movable along guide sections 18 on

rod form in two sections placed transversely of the
longitudinal direction of the storage space and accord
ing to FIG. 3 in a side view or lateral elevation. The

illustrations are simpli?ed for clarity of lay-out.
As may be seen from FIGS. 1 to 3, the material store

the crane supports 8, these guide sections 18 likewise
being vertically movable on the crane supports. The
length of the guide sections is dimensioned so that they
can bridge over the interval between the rails 10 and th'3

?oor level 11. The telescopic mobility of the carriages

contains any desired number of shelving units arranged
17 occurs as follows:
side by side in the longitudinal direction of the storage
Carriage 17 is slidable in guide sections 18 between
space, leaving a lane 1 (FIG. 3), which units consist of
upper and lower stops 18a, 18b, shown only schemati
stacking frames formed by outer shelving unit supports
cally. If the carriages 17 are lowered by the hoisting
2, inner shelving unit supports 3 and carrier or support 15 means 15 along the crane supports 8, the guide sections
or bracket arms 4 secured thereto. As can be seen from
18 reach a point at the foot of the crane supports 8
FIG. 3, the carrier arms project into the adjacent lane 1.
where the guide sections with the stops 18b ?tted on

The arms 4 on the supports 2 and 3 de?ne the shelving
units or compartments arranged one above another on

their lower ends run up to the foot point stop 80 of the
crane
supports. The length of the guide sections 18
both sides of the supports of the individual shelving 20
extends into the region between rail 10 and floor 11. If
units.
the carriages 17 are lowered further by the hoist means
In the shelving compartments, magazines 5 may be
15, they move along the lowered guide sections 18 and
set on the carrier arms 4, as shown in FIG. 1, but the
they
can bridge over the zone between the rail 10 and
possibility also exists of insertion rod material 6 loosely
into the shelving compartments, as illustrated by way of 25 the ?oor 11. The arrangement is similar to a suspension
?le drawer slide.
example in FIG. 3.
On lifting the carriages 17 by the hoist means 15, the
The magazines 5 have horizontally placed U-shaped
carriages
?rst run up on the guide sections 18, then
rails at their ends. The lower, horizontal legs of the U
come against stop means at the upper end of the guide
are seated on the carrier arm sections, of L-shaped for
mation of the outer shelving supports 2. The magazines 30 sections and then in their further journey upwards en
train the guide sections 18, by means of these stop
can be picked up and transported by engagement with
means.
the upper horizontal legs of the U-sections, as will be
FIG. 4 shows, as an enlarged detail within circle IV
described below.
of FIG. 1, a carriage 17 together with a guide section 18
As may be seen especially from FIG. 3, the outer
shelving supports 2 partially cover over the compart 35 and in combination with an outer shelving support, and
ments formed by the carrier arms 4, and as may be seen,

especially from FIG. 7, are made narrow transversely
of the longitudinal direction of the storage space so that
by this arrangement of the outer shelving supports 2
space is saved transversely of the longitudinal direction.
The supports 2 receive a larger cross-section in the
longitudinal direction. This larger cross-section in the

longitudinal direction, however, also permits having the
carrier arms on both sides of each shelving unit begin

magazines 5 deposited on carrier arms 4. FIG. 7 shows
a top plan view of the detail according to FIG. 4 and
FIG. 8 illustrates a carrier 17 in rear view, all other

parts of the shelf service apparatus being omitted.
As initially illustrated in FIG. 4, the ends of the maga
zines 5 are equipped with a U-section 20 which is seated
by means of its lower horizontal leg 21 on L-shaped
carrier arms 4 secured on the shelving unit supports. 2.
The upper horizontal legs 22 of the sections 20 can be

closely side by side so that the shelving units occupy 45 received by the carrier brackets 14.
As may be seen from FIGS. 4, 7 and 8 in combination,
less space in the longitudinal direction of the storage
the carriage 17 consists of side pieces 23, 24 which are
space than was the case hitherto.
A gantry crane 7, having crane supports 8 and a head

connected with one another at the top by a plate 25

(FIG. 6) on which the hoist means, in the form of a
part 9 connecting the supports 8 above the shelving
units, is mobile above the unit formed by the shelving 50 chain 15 acts. At the lower end of the side pieces 23, 24,
the carrier bracket 14 is pivotably mounted therebe
units arranged side by side in the longitudinal direction

tween at 26 (see FIG. 4).
The carriage also has a back plate 27, starting from
which a cross-piece 28 dips into the guide section 18 and
arrangement permits bringing rod material beneath 55 carries, mounted rotatably in relation to the guide sec
these rails 10 out from the shelving unit region and
tion 18, guide rollers 29 for carriage guidance trans
of the storage space. The crane supports are mobile at
the bottom on rails 10, which are arranged a consider
able distance above the ?oor 11 of the installation. This

hauling back rod material again, in the longitudinal
direction of the rod material, for example by a storage
insertion and withdrawal station 12 which can be seen

versely of the longitudinal direction of the storage space
and guide rollers 30 for carriage guidance in the storage
space longitudinal direction.

from FIG. 3.
60
The carrier bracket 14 has, as visible especially from
Stops 13 on the ends of the rails 10 serve to limit the
FIG. 7, a substantially T-shaped pro?le, whereby a
travel distance of the gantry crane 7, as shown by FIG.
front cross-bar 31 is formed, by which the magazines
3.
‘
can be taken up by means of the upper horizontal leg 22

Carrier brackets 14 are vertically movable by lifting

of their terminal U-section 20 (FIG. 4). The carrier

means 15 on the crane supports 8, as may be seen from 65 beam 31 is seated on a longitudinal bar 32, which ex

FIGS. 1 and 2, and FIGS. 5, 6 and 11, by which the
individual magazines 5 can be taken up by their terminal
U-sections; or, with the aid of a cross-piece 16, as

tends transversely of the longitudinal direction of the
storage space and by means of which the carrier bracket
14 is pivotably mounted at 26 on the carriage 17.

5,281,070
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In the present case, the carrier beam or transverse
bear 31 and longitudinal bar 32 are not connected with

crane (8, 9) for servicing a material store for rod mate

one another ?xedly but rather through a weighing de

rial located, optionally, in pallet boxes or magazines (5)

1. Shelf servicing apparatus having a movable gantry

vice, designated generally by 33, by which the weight

or directly on a material support beam (16),

of the magazines 5 together with the material in rod

wherein the material store has

form contained therein can be ascertained.
The carrier bracket 14, starting from the elevation

a plurality of stacking frames (2), each de?ning a

according to FIG. 4, is pivotable upwardly through

frames being laterally spaced and separated from
one another, the space between said stacking
frames de?ning a lane (1) for material transport,

storage space direction, at least two of said stacking

about 90‘ in such a way that it may be brought out of
the shelving zone, the external contour of which is

determined by the shelving supports 2.

each of said stacking frames including
vertical shelving supports (2, 3) and a plurality of

For the execution of such a pivoting movemen the
carrier bracket 14 is equipped with a toothed segment
34 which is secured on the longitudinal bar 32. A verti

carriers arms (4) secured on at least two of said

shelving supports (2, 3), located one above another,

cally displaceable rack 35 movable by a piston-and—cyl

and
projecting into the lane and secured on said vertical

inder unit 36 seated on the plate 25 is in engagement
with the toothed segment 34.

.

.

shelving supports, at least two vertically arranged

The illustrated pivotability of the carrier bracket 14,
as visible in its pivot position especially from FIG. 11,

carrier arms de?ning a shelving unit or compart
ment for supporting said rod-like material or, op

serves to bring the carrier bracket 14 out of the region
of the storage shelves so that on empty journeys of the

tionally, said pallet boxes or magazines (5) on at

gantry crane 7 it is not necessary to make diversions
when the carrier brackets 14 can be situated only in a

4 said gantry crane (8, 9) bridging over the material

least two of said arms (4);

I

store, and being movable in the storage space direc

given position above the shelving units.

FIG. 5 shows an elevation corresponding to FIG. 4, 25

the side piece 24 being omitted, while once again the
guide rollers 29, 30 especially are visible, as are the bar
28 and the construction of the carriage 14.
FIG. 6 shows a section, lying still further to the rear

tion,
said gantry crane including
vertical crane supports (8);
carriage means (17) movably retained on said crane
supports (8) for movement up or down on said
crane supports;

than FIG. 5, omitting the guide rail 18 and the outer

carrier brackets (14) secured to said carriage means,
said carrier brackets extending horizontally into a
vicinity of the material store for moving said mate
rial, or said pallet boxes, selectively, up and down
upon movement of said carriage means,
and wherein the improvement comprises that
said carrier brackets (14) are essentially of T-shaped
form, to de?ne a T-shaped carrier bracket (31)
having a transverse bar and a longitudinal portion

shelving supports 2 and the carrier arms 4. Here, as also
visible in FIG. 5, it can be seen that the longitudinal bar

32 is provided at its end remote from the shelving unit
with an adjustable stop 37 in the form of a screw with
which it can come to abut against the bar 28, for the

adjustment of the horizontal position of the carrier
bracket 14.
As may be seen especially in FIGS. 9 and 10, the
‘forward cross-bar 31 has means at its two ends for ad

(32).

‘

justment of the magazines 5 in the longitudinal direction

wherein the transverse bar of the T bracket defines a

of the storage space of these means being made in the

load carrying cross-piece, forming a carrier beam
adapted for engagement with end portions of the
pallet boxes or magazines, and optionally with said
material support beam;
a pivot means (26) pivotably mounting the longitudi
nal portion (32) of the T bracket on said carrier
means (17) for selective pivotable movement of

form of upwardly projecting noses. Furthermore, the
middle of the forward cross-bar 31 has a centering bore
39 for the load cross-piece 16 which may be seen from 45

FIG. 2, while-as visible by way of example in FIG.
6-the longitudinal bar 33 carries electrical connections
40 in order to supply the cross-member 15 with power,

especially electrical power, for the operation of light
gates or barriers or the like.

In FIG. 6, especially, a link chain 41 of known kind

said T-bracket portion into and out of the space
50

can further be seen which serves as a guide for the feed

of electrical power, compressed air or the like to the
carrier bracket 14.

FIG. 6 also shows an adjustable stop 42 by which the 55

occupied by said shelving units and thus, when
moved out of the space occupied by a respective

shelving unit,'permit movement of the carriage
means (17), selectively, without engagement with
the pallet box or magazine or the material support

beam; and
upwardly hinged position of the carrier bracket 14,
operating means (36) operatively coupled to the lon
illustrated in FIG. 11, is adjustable.
gitudinal portion (32) of the T bracket for said
FIG. 7 illustrates the guide pro?le rail 18, as guided
pivotable movement thereof.
on a vertical rail 43 on the respective crane support 8.
2. The apparatus of claim 1, wherein a pivot axis of
Rollers 44, 45 guide the rail 18, with respect to both the 60 the pivot means (26) is essentially horizontal.
longitudinal direction of the storage space as well as
3. The apparatus of claim 1, wherein said pivot means
transversely thereto.
(26) permit essentially vertically upwardly pivotable
FIG. 2 shows a machine 46 arranged beside the stor

movement of the T brackets to move the T-bracket

age arrangement for the further processing of the mate
portion out of the space occupied by the shelving units.
rial in rod form, for example a cold circular saw, which 65
4. The apparatus of claim 3, including a stop screw
can be served from the station 12 according to FIG. 3
for putting material into and out of store.
1 claim:

(37) adjustably and securably arranged on the longitudi
nal portion (32) of the T-bracket, so that, when the
carrier bracket is pivoted in a horizontal position, the

9
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stop screw is in stopped abutment on the carriage means
(17).

-

5. The apparatus of claim 1, wherein the shelving
supports (2) are, in horizontal cross section, substan

(18) are provided, vertically movably located_and

tially ?at transversely of the storage space direction,
and are arranged in the storage space direction partially
to cover end portions ‘of the shelving compartments
formed by the carrier arms.
6. The apparatus of claim 1, wherein said pivot means
(26) permit the carrier brackets to pivotably move up 10

wardly through about 90°.
7. The apparatus of claim 1, wherein the T bracket
(31) is provided at both ends with noses (38) for lateral
adjustment with respect to the magazines (5) or material

support beam (16).

10

tweeniand a hoist means (15) is provided for hoisting
the carriage means (17), coupled to the side pieces.
10. The apparatus of claim 1, wherein guide sections
guided on the crane supports (8);
at least one of the carriage means (14) being located
on and movable vertically on the guide sections

(18);
a carriage stop means (180) limiting mobility of the
carriage at an upper end of the guide section; and
a support stop means (80) limiting mobility of the
guide section so that it cannot be moved com-'

pletely downwardly and out of guidance from its
crane support.
15

8. The apparatus of claim 1, characterized in that the

longitudinal portion (32) of the T-bracket of the carrier
brackets (14) comprise further means (38) for adjust

11. The apparatus of claim 1, further including a
toothed segment (34) with an angle of more than 90°
located on the longitudinal portion (32) of the carrier

bracket (14) and positioned outside of the shelving units;

ment with respect to the material support beam (16) in
a longitudinal direction of the material.
20

9. Apparatus according to claim 1, characterized in
that the carriage means (17) comprises two vertical side

pieces (23, 24), the carrier bracket (14) being arranged

a rack (35) located on the carriage (17) and in engage
ment with the toothed segment; and
wherein said operating means (36) comprises a drive
means coupled to the rack and vertically moving

the rack, and thereby rotating said segment.

between the side pieces and pivotably mounted therebe

'
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