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A broaching device for a silo Is comprised of a rotor and at least one broaching arm connected to the rotor. The broaching arm
comprises leaf springs that are stacked on top one another to form a leaf spring packet. The broaching arm further comprises

brackets for holding the leaf springs together. The broachin

g arm extends to the wall of the silo and Is curved opposite to a

direction of rotation of the rotor. A holder is connected to one of the leaf springs arranged in a center position of the leaf spring
packet at a free end thereof. Outwardly positioned leaf springs of the leaf spring packet are slidably supported at the holder. A

broaching tool Is attached to the holder of the broaching arm.
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Abstract of the Disclosure

form a 1leaf spring packet. The broaching arm
further comprises brackets for holding the leaf
springs together. The broaching arm extends to
the wall of the silo and is curved opposite to a

direction of rotation of the rotor. A holder is

supported at the holder. A broaching tool is

attached to the holder of the broaching arm.
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BROACHING DEVICE FOR A SILO

Background of the Invention

one broaching arm connected to the rotor. The
broaching arm is comprised of leaf springs stacked
on top one another to form a leaf spring packet
and further of brackets for holding the 1leaf
springs together. The broaching arm extends +to
the wail of the silo and is curved opposite to a
direction of rotation of the rotor. A holder is
connected to the end of the broaching arm, and
broaching tools are connected to this hoilder.
Such a device is known from German Patent 20
63 140. This device serves to 1loosen stored
material in a siilo, especially in the vicinity of
the bottom portion of the 81lo, and to move the
stored material toward transporting devices, such
a8 a screw convevyor, for transporting the stored
material outwardly. The transporting devices are
arranged below openings provided within the bottom
portion of the silo. The spring-elastic broaching
arms may bend backwardly against the direction of

rotation of the rotor under the load of the stored

material whereby they may come to rest at the



2068838

circumference of the rotor. Accordingly, the
torque required for driving the rotor remains

within feasible 1imits. From this extremely

material in the direction toward the wall of +the
silo. Thus, a vault is formed within the stored

material which hag 3 constantly increasing

connected thereto may be compensated by the

broaching arm as @ pulling force component



Furthermore, with +this arrangement a constant

together by brackets, a displacement of the leaf
Springs relative to one another takes place due to

the changing curvature. A1}l of the 1leaf springs

a kKnown manner relative to the leaf Spring packet
by leg springs whereby the spring coils of the leg

springs are arranged transverse to the



aforementioned kind such that its operationai
safety is improved, and especially the service
life of the broaching arms is increased.
orief Description of the Drawings
This object, and other objects and advantages
of the present invention, will appear more clearly
from the following specification in conjunction
with the accompanying drawings, in which:
Fig. 1 i s a SChematic
representation of a rotor
with a broaching arm in a
partial plan view of the
bottom portion of the silo;
Fig. 2 1s a partial side view of a
silo with rotor and
bro aching arms,
corresponding to Fig. 1:
Fig. 3 shows a broaching arm in a

side view viewed counter to

the direction of rotation



Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

whereby the broaching arm is
represented in a stretched
position;

shows a plan view of the

broaching arm according to

Fig. 3;
shows an enlarged
representation of the

Clamping bracket for the
leaf spring packet in a view
corresponding to Fig. 3;
shows a sectional view along
the line VI-VI in Fig. 5;
shows an enlarged
representation of the free
end of the broaching arm
with holder in a plan view
according to Fig. 4;

shows a broaching tool 1in
the form of a hook that is
esgentially curved asg a
circular arc:

is a broaching tool in the

form of a sickle-shaped

hook: and
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Fig. 10 is a broaching tool in the
form of a scraper.
Summary of the Invention

The broaching device for a silo according to

the present invention is primarily characterized
by a rotor, at least one broaching arm connected
to the rotor, the broaching arm being comprised of
leaf springs stacked on top one another to form a
leat epring packet, and further comprising
brackets for holding the leaf springs together,
the broaching arm extending to a wall of the silo
and being curved opposite to a direction of
rotation of the rotor; a holder connected to one
of the leaf springs arranged in a center position
of the leaf spring packet at a free end of the
leaf spring packet, with outwardly positioned ones
of the leaf springs of the 1leaf spring packet

being slidably supported at the holder; and a

broaching tool attached to the holder.

Due to the attachment of the holder to a
centrally located leaf spring of the leaf spring
packet, the pull and torsion loads are received
and compensated by the 1leaf spring which 1is
located at the center of the broaching arm and

which is essentially protected against solling and



wear. Furthermore due to its position in the
neutral zone of the broaching arm, the centrally
located 1leaf spring is subjected to reduced
bending 1loads as compared to the outer 1leaf
springs of the prior art embodiment. Since the
centrally located 1leaf spring is supported with
both sides at the remaining leaf springs, the
torsion load is also reduced. Due to the slidable
support of the two outwardly oriented leaf springs
at the holder, the 1leaf spring packet is held
together at this location ang a spreading of the
leaf spring ends is prevented.

Preferably, the leaf spring arranged in the
center position is connected to the holder at a

center portion of the holder, whereby the center

direction of the 1leaf spring packet. The holder
has preferably a U-shape and comprises a cross-
piece and two side Plates connected to one another
by the Cross-piece to form that U~shape.

Furthermore, a connecting bar for connecting the

provided, whereby a first one of the ocoutwardly

positioned leaf springs that is forwardly oriented
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connecting bar.

In one preferred embodiment, at least some of
the brackets are clamping brackets; each one of
the clamping brackets comprising a leg spring
having 3 spring coil and legs. The clamping
brackets are supported with the leg springs at a
first one of the ocoutwardly positioned leaf sSprings

that is forwardly oriented with respect to the

leaf sapring packet. With this inventive
embodiment, the wear at the broaching arm is
reduced, because, when the bending of the
broaching arm increases, the movement of the
spring coill toward the 1leaf spring packet is

limited by the abutment that is connected to the



bracket. Thus, a contact of the spring coil with
the neighboring outer leaf spring is prevented so
that no wear due to friction occurs at the legs of
the leg spring. Furthermore, the legs will not be
over extended.

Preferably, the abutment is a plate with at
least one cutout, with one of the legs of the 1leg
spring resting in the cutout with play. The plate
has a face facing the 1leaf spring packet, that
face being closer to the first outwardly
positioned leaf spring than the spring coil.

In another advantageous embodiment of the
present invention, a first one of the outwardly
positioned leaf springs that is forwardly oriented
with respect to the direction of rotation further
comprises an outwardly oriented cover leaf spring

in the area of the free end of the leaf spring

and, for this purpose, may be comprised of an
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have the same spring characteristics as the
remaining leaf springs. The tension force of the
broaching arm may be increased by adding further

leaf springs. Preferably, the cover leaf spring

extends approximately over 50% of the length of

the leaf spring packet.

The broaching tool is embodied in various
shapes and is exchangeably attached to the holder.

Various embodiments of broaching tools are

important i1in order to provide the suitable

broaching tool for different stored materials.

Preferably, the holder comprises a fastening

end of the leaf spring packet. Preferably, <the
angle is an obtuse angle, with the fastening plate
extending rearwardly relative to the direction of
rotation. It is advantageous that the broaching
tool extend essentially perpendicular to a plane
that extends at an obtuse angle and counter to the
direction of rotation relative to a plane of the
leaf spring arranged in the center position, the

broaching tool having a hooked-shaped end that is

~ 10 -
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pointing in a forward direction relative to +the
direction of rotation. With this embodiment, the
broaching tool 1lies essentially in the pulling
axis of the broaching arm. Accordingly, the
broaching tool transmits essentially only pulling

forces to the leaf spring packet so that torsion

life of the broaching arm and the holder.

In a special embodiment of the broaching

tool, the tool comprises two parallel, congruent

flat portions that are hook-~shaped.

It is expedient that the holder comprises a
cross-piece connected to a longitudinal side of
the leaf spring packet for attaching thereto the
broaching tool, the cross-piece being parallel to
a wide side of the free end of the leaf spring
packet. The broaching tool connected to the
cross-plece is gselected from the group consisting
of a hook that is essentially curved as a circular
arc over most of its 1length, a short, sickle-
shaped hook, and a horn-shaped scraper that is
essentially perpendicularly arranged relative to

the cross-piece.

It 1is furthermore advantageous that the

- 11 -



broaching device comprise a glide plate that is
connected +to the holder for supporting the
broaching arm at the floor of the silo. The glide
plate may also be connected to one of the brackets
which are adjacent to the holder. It is

furthermore possible that glide plates Dbe

which is adjacent to the holder. The glide plates
improve the guiding of the leaf spring packet and
increase the service 1ife of the device.
Description of Preferred Embodiments
The present invention will now be described
in detail with <the aid of several specific
embodiments utilizing Figures 1 through 10.
Figures 1 and 2 shows schematically a partial
plan view, respectively, a partial side view of a
8ilo 1 with a rotor 2, with two broaching arms 3
and 3a connected to the rotor 2. When the rotor

2 18 driven, the broaching arms 3 and 3a rotate in

Fig. 2, however, i+ may be located at the same

elevation as the broaching arm 3. The bottom

- 12 -



portion 4 of the silo 1 1is provided with two
radial openings 5 and 5a below which a respective
SCrew conveyor with a worm gear 6, respectively,
ba is located which remove the material that has
been introduced into the trough of the screw
conveyor from the silo. As can be seen in Fig. 1,
the broaching arm 3 is connected to the rotor 2 in
an approximately tangential position and from
there it is curved counter to the direction of
rotation D. In the drawing, the maximum extension
of the broaching arm 3 in the direction toward the
wall 7 of the silo is represented, whereby a
broaching tool 8 connected to the free end of the
broaching arm is closely positioned closely to the
wall 7 of the silo. The broaching arm 1is
maintained in this backwardly curved position by
a cable 9 which, for this purpose, 1s tensioned
between the rotor 2 and a bracket 10 positioned at
the end of the broaching arm. The broaching arm
3 is comprised essentially of a leaf spring packet
11 the leaf springs of which are held together by
the bracket 10 and a pPlurality of further
identical brackets 10a, 10b and 10c as well as by

Clamping brackets 12, 12a and 12b.

When the rotor 2 is driven about its axis of

- 13 -
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rotation 2a and the weight of the material stored
in the silo loads the bottom portion 4 of the silo
1 over the entire bottom surface area, the
broaching arms 3 and 3a are initially bent
backwardly against the resistance of the stored
material, whereby the broaching arms, in this
position, rest with a portion of their length or
with their entire length at the cylindrical wall
of the rotor 2. Thus, for driving in rotation the
broaching arms, the required torque is relatively
small. The broaching tool 8 and also +the
broaching tool 8a of the broaching'arm 3a loosen
the stored material in the vicinity of the rotor
2 whereby the spring-elastic broaching arm 3 will
be moved in the outward direction towards the silo
wall. The broaching arms, during their rotation,
pass the radial openings 5 and 5a of the bottom
portion 4 of the silo and accordingly convey
accordingly the stored material through the
openings into the screw conveyors 6 and H6a. The
backwardly bent position of the broaching arms
results in a constant conveying of the stored
material into the screw conveyors. The broaching
arms furthermore prevent a bridging of the stored

material above the bottom portion of the silo by

- 14 -
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which the refilling flow of the stored material
could be blocked. Such bridges or wvaults are
collapsed as soon as the broaching tools 8 and 8a
approach the vicinity of the silo wall 7 and
thereby remove and prevent an annular condensation

of the stored material upon which such a bridge or

vault could be supported.

The constructive design of the broaching arms
ls demonstrated with the aid of the embodiment of
the broaching arm 3 in Figures 3 to 7.

The leaf spring packet 11 is comprised of 15
leaf springs which are fixedly clamped together at

their inwardly oriented end that is connected to

the leaf spring packet 11. The cover leaf spring
15 extends over 50% of the length of the 1leaf

spring packet. In order to provide optimum spring

Characteristics to the broaching arm 3 for its

- 15 -



desired function, the leaf spring packet 11 has a
stepwise reduced thickness when viewed in the

direction toward the free end 1lla. For this

purpose, the leaf springs on the opposite side of
the leaf spring 14 have different lengths. At the
free end 11la the leaf spring packet 11 accordingly
comprises only 9 leaf springs and the cover leaf
spring 15 whereby the outer 1leaf spring 16
arranged opposite the cover leaf spring 15 extends
over the entire length of the leaf spring packet
11 as does the leaf spring 14. Viewed in the
direction of rotation D, the five leaf springs 17
arranged behind this 1leaf spring 16 in the
direction of rotation D have different lengths.
The leaf spring 17 which is arranged outwardly at
the screw 13 extends to the clamping bracket 12b
and at its end is provided with a curved portion

17a. The leaf spring 17 is fastened with this

spring packet 11 (Figures 4 and 6). The

neighboring leaf spring 17 extends to the bracket

10b and is connected thereto in the same manner as

described above by a bolt 19. Parallel to the

- 16 -



bolt 19, a bolt 20 is arranged within the bracket
10b, the bolt 20 being enclosed by a sleeve 21

between the two bracket legs, the sleeve serving

to provide a gliding support for the outwardly
oriented leaf spring 17 at this location which
extends to the neighboring clamping bracket. Each
of the other leaf springs 17 extends farther in
the radially outward direction by the same amount
relative to the previous leaf spring. All of the
leaf springs 17 are connected in the
aforedescribed manner. Accordingly, a respective
leaf spring 17, thus forms the backside of +the
leaf spring packet for the distance between a
clamping bracket and the neighboring bracket.
Since the broaching arm is curved from 1its
stretched position counter to the direction of
rotation D (Fig. 1), whereby the radius of
curvature depends on the regquired operational
position of the broaching arm, the radius of
curvature at the front side and the backside of
the leaf spring packet differs with the changing
of the degree of bending. The resulting spreading
of the leaf springs is prevented by the clamping
brackets 12, 12a, and 12b. The clamping bracket

12 is represented in Figures 5 and 6. It can be

- 17 -
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seen that the two bracket 1egs 22 and 23 are
penetrated by a bolt 24 on a side opposite to the

location of the bolt 18. The bolt 24 serves to

support a leg spring 25 with its spring coil 26.
The two spring legs 27 and 28 are bent at a right
angle relative to the spring coil 26 and rest on
both sides of the clamping bracket 12 at the
forward side of the leaf spring packet 11, when
viewed in the direction of rotation D (Fig. 4).
Correspondingly, the leaf spring packet is clamped
between the bolt 18 and the leg spring 25. When
bending the broaching arm i1into its backwardly
curved position, the legs 27 and 28 of the 1leg
spring 25 are 1loaded with increasing curvature
whereby the outer leaf spring of the leaf spring
packet 11 approaches the spring coil 26. This can
be seen in Figure 4 in connection with Fig. 2.
Within the clamping bracket 12b which is adjacent
to the rotor 2, the outer 1leaf spring 14 has a
greater distance to the spring coil 26 than the
outer leaf spring, here the cover leaf spring 15,
within the clamping bracket 12. In order to
prevent contact between the outer leaf spring 14,
respectively, 15, and the spring coil 26 and in

order to prevent wear of the leg spring 25, a

- 18 -
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c.

plate 29 is connected, for example, by welding, to
the bracket legs 22 and 23. The plate 29 limits
with its upper edge 30 the movement of the outer
leaf spring 14, respectively, 15 in direction
toward the spring coil 26 and thus forms an
abutment for the outer leaf spring 14,
respectively, 15. Due to this abutment, an over
extension of the spring legs 27 and 28 is also
prevented. The plate 29 at its upper edge is
provided with two 1lateral cutouts 31 and 32,
Within the cutouts 31 the portion of the spring
leg 28 which 1is wvertical to the bolt 24 1is
positioned with play so that under 1load it may
move outwardly to a limited extent. The other

cutout 32 is provided only to facilitate the

would be achieved. The clamping bracket may
furthermore be closed off at its forward side,

viewed in the direction of rotation D, in order to

protect the spring coil from soiling and wear.

- 19 -
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The brackets 10, 10a, 10b and 10c are U-
shaped and arranged within the leaf spring packet
11 such that the open side of the U-shaped bracket
is behind the leaf spring packet, relative to the
direction of rotation D. The leaf spring packet
11 is held between the bolts 19 and 20 of the
bracket arranged on one side and the transverse
stay of the bracket on the opposite side. On this
transverse stay, that is at the forward side of
the 1leaf spring packet, a wear protection 1is
provided in the form of a plate 33 which is welded

thereto or connected thereto by rivets 33A and

33B.

At the free end of the leaf spring packet 11,
a holder 34 is provided for attaching thereto
broaching tools of various embodiments. The
holder 34 is connected to a leaf spring 35 which
is in a central position of the leaf spring
packet. For this purpose, the free end of the
leaf spring 35 1is provided with an eye 36 (Fig. 7)
by bending the free end. The backwardly bent end

which forms the eye 36 is connected with a rivet

37 to the section of the leaf spring 35 in front
of the eye 36. The eye 36 encloses a fastening

bolt 38 which is provided in a very strong

- 20 -
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embodiment. The bolt 38 is connected to the side
plates 39 and 40 of the holder 34. The two side
plates 39 and 40 which in the assembled condition
of the broaching arm are arranged above one
another are connected to one another at their
forward face, viewed in the direction of rotation
D, by a cross-piece 41 that is welded thereto so
that a holder 34 with an essentially U-shaped
cross-section results. The cross-piece 41 is
provided with four threaded bores 42 into which
fastening screws of various broaching tools may be
threaded. The congruent side plates 39 and 40, in
the view according to Fig. 4, are broader in the
direction toward the face of the broaching arm
whereby their rearward edge 43 is curved. The
forward edges 44 of the side plate are silanted
such that they form an acute angle with the
neighboring rearward edge 43 and an obtuse angle
with the cross-piece 41. At the face, between the
side plates, a fastening plate 45 is attached, for
example, welded to the side plates. The fastening
plate 45 forms an obtuse angle with the crogg-
piece 41, respectively, the forward edges 44 and
thus also with the free end of the leaf spring

packet. The fastening plate 45 is provided with

- 21 -



six threaded bores 46 for receiving fastening
screws of broaching tools.

In Fig. 7, the holder 34 with the end of the
leaf spring packet is represented in an enlarged
view corresponding to the view of Fig. 4. The
fastening bolt 38, viewed over the entire length
of the holder 34, is located essentially at the
center of the holder and, relative to the cross-
piece 41, approximately within the forward third
of and above the cross-piece 41. The leaf spring
35 which 1is fastened to the bolt 38 is the center
leaf spring of the leaf spring packet 11. The two
outwardly oriented leaf springs 15 and 16 extend
past the eye 36 of the center leaf spring 35 in a
direction towards the front face of the holder 34.
The other leaf springs are shorter and are spaced
at a distance from the eye 36. The forwardly
oriented outer 1leaf spring, respectively, the
cover 1leaf spring 15, rests in a slidable manner
at the cross-piece 41 which forms the U-shaped
profile of the holder 34 together with the slide
plate 39, 40. The other outwardly oriented leaf
spring 16 1is slidably supported at a connecting
bar 47 which connects the side plates 39 and 40 of

the holder 34 and which is welded to the inner

- 22 -



side walls of the side plates. For supporting the
leaf spring packet a transverse bolt 48 is
furthermore connected to the two side plates of
the holder 34. The transverse bolt 48, between
the side plates, is enclosed by a sleeve 49 which
also constitutes a gliding support. Due to the
forces, which are exerted on the broaching tool
and the holder during the broaching operation, the
center leaf spring 35 which is connected to the
bolt 38 is loaded by pulling and torsion forces.
The danger of breakage due to torsion forces 1is
egssentially precluded because the center leaf
spring 35 1is supported at the neighboring 1leaf
springs, whereby the outer leaf springs 14 and 15,

respectively, 16 are supported in a slidable

manner within the holder 34 and within the
brackets 10 to 10c as well as within the clamping
brackets 12 to 12c. The bending 1load resulting
from the curvature of the leaf spring packet is
Kept to a minimum for the leaf spring 35 connected
to the bolt 38, because this leaf spring 35 is
arranged within the neutral zone of the 1leaf
spring packet 11. The other 1leaf springs may
slide relative to one another when the radius of

curvature of the leaf spring packet 11 changes,

- 23 -
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whereby the outer leaf springs are also displaced
within their sliding support.

The side plate 39 of the holder 34 which is
adjacent to the bottom portion 4 of the silo 1 is
provided with a glide plate 50 connected to the
side plate with its upper narrow side (Figs. 3 and
4). Viewed in the direction of rotation D, the
glide plate 50 extends, according to the plan view
of Fig. 4, from the forward side of the 1leaf
spring packet 11, rearward past the backside in a
slanted manner. The glide plate 50 serves to
support the holder 34 at the bottom portion 4 of
the silo and thus constitute a weight relief for
the leaf spring packet. The glide plate 50 may be
provided at its front side with grooves for

guiding dirt particles through to the rear during

rotation of the broaching arm. An esgssentially
identical, however shorter glide plate 51 1is
connected to the bottom stay of the bracket 10.
It extends rearwardly over the entire width of the
leaf spring packet in a slanted manner. At the
upper stay of this bracket 10 a coupling element
532 for fastening the cable 9 (Fig. 1) is provided.

Figures 3, 4, 8, 9 and 10 show various

embodiments of broaching tools whereby the

- 24 -



broaching tool 8 of Fig. B8 corresponds to the
schematically represented broaching tool of Fig.
1.

In Figures 3 and 4, a broaching tool 53
connected to the holder 34 is represented which is
comprised of two parallel, congruent flat portions
54 and 55 which are welded to a fastening stay 56.
The fastening stay 56 is connected by six socket
head cap screws 57, which are threaded into the
threaded bores 46 of the fastening plate 45 in a
flush manner, to the holder 34 and has thus a
corresponding slanted orientation as the fastening
plate 45 of the holder 34. The forward edge 58 of

each flat portion 54 and 55 extends with a section

straight line to an end 59 of the flat portions
54, respectively, 55. The backward edge 60 has a
section 60A adjacent to the fastening stay 56
which is essentially straight and parallel to the
section 58A of the forward edge 58. It has a
transition at approximately half the height of the

concave section 58B of the forward edge 58 into an

- 25 -



approximately circular arc-shaped section 60B
which extends to form the end 59 of the flat
portion. The broaching tool 53 is thus embodied
ags a double hook which extends essentially
vertical to the forward edge 44 of the holder 34
and at an obtuse angle relative +to the
longitudinal axis of the free end 1la of the leaf
spring packet 11. The front portion of the
broaching tool with the end 59 and the neighboring
sections is arranged before the plane of the free
end of the forward leaf spring 15, relative to the
direction of rotation D. This construction
results in the backwardly bent working position of
the broaching arm 3 at the broaching tool 53 being
essentially located within the pulling axis of the
broaching arm 3 so that the torsion load of the
leaf spring is accordingly very small. This
broaching tool is especially suitable for the use
in silos which contain a stored material with a
high degree of moisture so that contamination of
the stored material due to corrosion may occur.
For this particular application, the broaching
tool is made of stainless steel.

The broaching tool 8 according to Fig. 8 is

embodied as a circular arc-shaped hook which is

- 26 -
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also provided with a forwardly oriented end. This
broaching tool has a connecting plate 61 welded
thereto which is designed to be screwed onto the
cross-—-piece 41 of the holder 34. The connecting
plate 61 accordingly is provided with four bores
62 for receiving in a flush manner socket head cap
screws which are to be threaded into the threaded
bores 42 of the cross-piece 41. The broaching
tool 8 is especially suitable for silos in which
wood chips are being stored.

Fig. 9 shows a broaching tool 63 that has

welded thereto a connecting plate 64 with four

bores 65 and which is embodied as a short, sickle-
shaped hook. This broaching tool is especially
suitable for loosening chopped materials.

The broaching tool 66 according to rig. 10 is

horn-shaped and extends approximately vertically
relative to its connecting plate 67 which is also
provided with four bores 68 for connecting it to
the cross-piece 41. This broaching tool may be
embodied with a single flat portion or with +two
flat portions in the form of a double horn and
essentially functions as a scraper for loosening

stored material.

The important advantage of the inventive

- 27 -



broaching arm 1lies in its improved wear and
breakage resistance to which the protected
position of the leaf spring 35 connected to the
holder 34 within the center of the 1leaf spring
packet contributes substantially. The embodiment
of the clamping bracket 12 with the abutments 29,
the arrangement of the wear-resistant cover 1leaf
springs 15, and the glide plates 50 and 51 which
support the Dbroaching arm also contribute
substantially to the improved wear and breakage
resistance of the broaching arm.

The present invention is, of course, in no
way restricted to the specific disclosure of the
specification and drawings, but also encompasses

any modifications within the scope of the appended

claims.

- 28 -
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WHAT I CLAIM IS:
1. A broaching device for a silo,

comprising:

a rotor,

at least one broaching arm connected to
sald rotor, saild broaching arm comprised of leaf
springs stacked on top one another to form a leaf
spring packet, and further comprising brackets for
holding said leaf springs together, said broaching
arm extending to a wall of the silo and being
curved opposite to a direction of rotation of said
rotor;

a holder connected to one of said leaf
springs arranged in a center position of said leaf
spring packet at a free end of said leaf spring
packet, with outwardiy positioned ones of said
leaf springs of said leaf Spring packet being

slidably supported at saig holder:; and

a broaching tool attached to said

holder.

2, A broaching device for a silo according
to claim 1, wherein said leaf spring arranged in
said center position is connected to said holder
at a center portion of saig holder, said center

portion being determined relative to a

- 20 -



longitudinal extension of said holder in a

longitudinal direction of said leaf spring packet.

3. A broaching device according to claim 1,
wherein said holder hasgs a U-shape and comprises a
cross-plece and two side plates connected to one
another by said cross-piece to form said U-shape,
and further comprising a connecting bar for
connecting free ends of said side plates to one
another, with a first one of said outwardly
positioned leaf springs that is forwardly oriented
with respect to said direction of rotation being
slidably supported at said cross-plece and with a
second one of said outwardly oriented leaf springs
that is rearwardly oriented with respect to said
direction of rotation being slidably supported at
sald connecting bar.

4. A broaching device according to claim 1,

wherein at least some of said brackets are

clamping brackets, each said Clamping bracket
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longitudinal direction of said leaf spring packet
and said 1legs rest at said first outwardly
positioned 1leaf spring, said clamping bracket
further comprising an abutment for limiting a
movement of said spring coil toward said leaf
spring packet.

5. A broaching device according to claim 4,
wherein said abutment is a plate with at least one
cutout, with one of said legs of said leg spring
resting in said cutout with play, said plate
having a face facing said leaf spring packet, said

face being closer to said first outwardly

positioned leaf spring than said spring coil.

6. A broaching device according to claim 1,
wherein a first one of said outwardly positioned

leaf springs that 1is forwardly oriented with

spring packet.

7. A broaching device according to claim 6,

wherein said cover leaf spring extends

approximately over 50 $ of a length of said leaf

spring packet.

8. A broaching device according to claim 1,
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wherein said broaching tool is embodied in various
shapes and 1is exchangeably attached to said
holder.

9. A broaching tool according to claim 8,
wherein said holder comprises a fastening plate
connected to said free end of said leaf spring
packet for attaching thereto said broaching tool,
said fastening plate being arranged at an angle
relative to a longitudinal direction of said free
end of said leaf spring packet.

10. A broaching device according to claim 9,
wherein said angle is an obtuse angle, with said
fastening plate extending rearwardly relative said
direction of rotation.

11. A broaching device according to claim 9,
wherein saild broaching tool extends essentially
perpendicular to a plane that extends at an obtuse
angle and counter to said direction of rotation
relative to a plane of said leaf spring arranged
in said center position, said broaching tool
having a hook-shaped end that is pointing 1in a

forward direction relative to said direction of

rotation.

12. A broaching device according to claim

10, wherein said broaching tool comprises two
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parallel congruent flat portions that are hook-

shaped.

13, A broaching device according to claim 1,
wherein sald holder comprises a cross-piece
connected to a longitudinal side of said leaf
spring packet for attaching thereto said broaching
tool, said cross-piece being parallel to a wide
side of said free end of said leaf spring packet.

14. A broaching device according to claim
13, wherein said broaching tool connected to saigd
cross-piece 1s selected from the group consisting
Oof a hook that is essentially curved as a circular
arc over most of its length, a short, sickle-
shaped hook, and a horn-shaped scraper that is
essentially perpendicularly arranged relative to
sald cross-piece.

15. A broaching device according to claim 1,
further comprising a glide plate connected to said

holder for supporting said broaching arm at the

bottom portion of the silo.

portion of the silo.
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17. A broaching device according to claim 1,
further comprising glide plates, connected to said
holder and one of said brackets which is adjacent

to said holder, for supporting said broaching arm

at the bottom portion of the silo.

Fethersion. T
Qﬂ'awa, Canada
. Patent Agents
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