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28,160
APPARATUS FOR PRODUCING BRICKS
John Lingl, Finningerstrasse 70, Neu-Ulm, Germany
Original No. 3,602,963, dated Sept. 7, 1971, Ser. No.
870,901, July 28, 1969, which is a division of applica-
tion Ser. No. 583,829, Oct. 3, 1966, now Patent No.
3,468,998. Application for reissue July 27, 1973, Ser.

No. 383,105
Int. CI. B28b 13/04
U.S. CL 425316 8 Claims

Matter enclosed in heavy brackets L ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue,

ABSTRACT OF THE DISCLOSURE

Apparatus for cutting a continuous length or strand
of compressed raw material as it comes from an extrusion
press and then stacking the blocks or bricks thus cut so
that the facing sides of the individual bricks lie in full en-
gagement with each other for protection from discoloration
when they are fired. The apparatus includes a pair of belt
conveyors disposed in tandem for carrying the strand of
material as it comes from the extruder and a cutter inter-
mediate these first two conveyors for cutting the strand
into sections. A third conveyor, which moves in the same
direction as the first two, carries each section against a stop
from which it is pushzd laterally through a cutter frame
that divides it into the desired number of bricks to form a
row of such bricks. A fourth conveyor that operates inter-
mittently is disposed at right angles to the other down-
stream of the cutter frame to receive the rows of bricks
as successive sections are pushed through the cutier frame
one after another, so that the rows of bricks coming from
the cutter are pushed transversely onto the fourth con-
veyor. Two groups of rows are formed on this last con-
veyor and are spaced from each other so that the second
one to be formed can be inverted onto the other by a turn-
over device such that the faces of the bricks in one group
are accurately aligned in registry with those of the other
group. A gripper assembly then picks up the double-layer
flat of bricks thus formed and places it on a kiln car.
As successive double-layer flats are formed they are
stacked one on top of the other until a stack of the desired
height is built on the kiln car.

This is a reissue application for U.S. Pat, 3,602,963
issued Sept. 7, 1971 from application Ser. No. 870.901
filed July 28, 1969 as a division of application, Ser. No.
583,829, filed Oct. 3, 1966, now U.S. Pat. No. 3,468,998,

The present invention relates to apparatus for producing
brick and for thereafter hacking the same, and it is the
principal object of the invention to hack raw or “green”
brick coming from an extrusion press so that the hacks
may be conveyed on a kiln car immediately into the kiln.

More particularly, it is an object of this invention to
hack facing bricks which, if there is a danger that they
might become discolored in burning, have to be placed in
the kiln with their face sides applied against each other so
that these sides will be shie!ded from the direct influence of
the hot gases in the kiln and will thus be protected from
discoloration.

Although different types of conveying apparatus have
been designed for this purpose prior to this invention,
these apparatus have the disadvantage that they cannot op-
erate automatically if the hacks have to deviate from a uni-
form shape or pattern, for example, if a base layer of
bricks is to be provided with recesses into which the arms
of a brick lifter are to engage for lifting and transporting
the hacks. Furtharmore, these known apparatus only per-
mit a relatively low hourly output. Thus, for example, for
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hacking the bricks coming from a press with an hourly of
about 20,000 bricks, it is necessary to employ two of these
known apparatus.

It is therefore another object of this invention to provide
apparatus for producing hacks of brick of different patterns
or arrangements which may also be preset automatically by
suitable adjustments of a program control device.

It is another of the invention to provide apparatus for
hacking brick which permits a considerably higher hourly
output to be attained than that which was attainable by any
of the methods and apparatus as were known prior to this
invention so that a single apparatus will suffice for hacking
the entire output of a brick press. This press which does not
constitute a part of the invention should be one of the type
in which the raw material is compressed to such an extent
that, when it is thereafter divided into individual raw
bricks, these bricks will resist practically any deformation
during the subsequent hacking operation.

A further object of the invention consists in the combi-
nation of providing a very economical method of produc-
ing raw bricks from a strand of material coming from an
extrusion press with a likewise very economical method of
thereafter hacking these bricks in a manner similar to that
as described and claimed in my Pat. No. 3,388,815. There-
fore, while Pat. No. 3,388,815 only relates to a method and
apparatus for hacking the bricks, the present invention re-
lates to apparatus for cutting the strand of compressed ma-
terial into individual bricks and to the combination of this
apparatus with apparatus for thereafter hacking the bricks
in such a manner that the face sides of the individual bricks
will lie directly on, and in registry with, each other and
will thus be protected from discoloration in the subsequent
burning operation.

In the operation of apparatus according to the invention,
the strand of compressed material is moved on conveyors
from the extrusion press in one direction and cut into sec-
tions of a length substantially equal ot the length of each
row of bricks to be formed. Anoth=r conveyor moves the
sections successively in the same direction against a back
stop, from which they are pushed laterally through a verti-
cal cutter frame, in which each section of material is cut up
by culter wires into a row of individual raw bricks. Succes-
sive rows of bricks are moved against each other as they
come from the cutter frame onto another conveyor which
extends at right angles to the first sequence of conveyors.
A first layer of bricks is formed when a predetermined
number of parallel rows have been pushed onto the last-
mentioned conveyor. This first layer is then moved a set
distance along this last conveyor and another group of
rows is pushad onto the conveyor to form a second layer
identical with the first. The second layer is then swung
by means of a turnover device about an angle of approxi-
mately 180°, so that it will be deposited face down on the
first layer with its bricks in accurate vertical alignment with
those in the first layer.

Ths double-layer flat thus formed consists of double-
layer rows of bricks that extend longitudinally, as well as
laterally, of the conveyor on which they are then support-
ed. This double-layer flat is then grasped by a gripper as-
sembly consisting of a plurality of individual grippers,
which grasps the ends of each longitudinal double-layer
row of bricks, and the entire flat is lifted off the conveyor.
While thus suspended the flat of bricks, the individual
grippers of this assembly may be moved for a predeter-
mined distance laterally away from each other so that the
individual double-layer rows of the flat will also be spaced
at such a distance from each other and will then be de~
posited in such a position, for example, on a kiln car or
other support.

The gripper assembly which is employed is preferably
designed substantially as described and claimed in my
previous U.S. Pat. No. 3,270,897.
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Apparatus according to the present invention has the
advantage of being much more simple than the apparatus
as described in my Pat. No. 3,388,815 since by the opera-
tion of cutting the raw bricks apart from the strand of ma-
terial coming from the extrusion press in a position in lon-
gitudinal alignment with the further movement of the brick
rows and the subsequent operation of assembling them into
double-layer flats, the relatively complicated mechanism
for shifting the rows of bricks alternately from one con-
veyor to two other conveyors at both sides thereof as de-
scribed in U.S. Pat. No. 3,388,815 will be omitted. It is
evident, moreover, that the apparatus of the present inven-
tion is also considerably less expensive and more reliable
in operation.

In order to facilitate and improve the cutting operation,’
it is advisable after each section or block of material has
been cut off from the strand coming from the extrusion
press to pass this block underneath a row of notching rolls
toward the cutting wires. These notching rolls which are
located directly upstream of the cutting wires at a distance
from each other equal to the width of a brick will press a
plurality of grooves or notches into the upper surface of
the block and will thereby prevent frayed edges from being
formed on the individual bricks during the subsequent cut-
ting operation.

For pushing each block through the cutting wire after
being moved by a conveyor against a fixed back stop, a
suitable pusher is preferably pressed against one lateral
side of the block. In order to prevent the rear edges of the
raw bricks from being frayed by the cutting wires, it is ad-
visable not to push the blocks completely but only for a
certain distance through the cutting wires by means of the
pusher and then to withdraw the pusher and move the
next block against the back stop, this next block being
pressed laterally against the preceding one in order to push
it the rest of the way through the cutter frame to complete
the cut.

The gripper assembly which is employed should in prin-
ciple be similar to the gripper assembly according to my
previous U.S. Pat. No. 3,270,897 and is preferably de-
signed so as to be able to pick up two successive double-
layer flats of bricks simultaneously and to transfer them
to the place where they are to be deposited. During this
transfer, it is desirable to separate the individual longi-
tudinal double-layer rows for a certain distance from each
other.

For carrying out the cutting operation in accordance
with the invention, it is advisable to employ a vertical cut-
ting frame in which the cutting wires are mounted so as
likewise to extend in a vertical direction and at a distance
from each other equal to the width of a brick. This frame
preferably also serves as a support for the notching rolls,
and for this purpose its lateral frame members carry a
pair of brackets on which the common shaft of the notch-
ing rolls is mounted.

The turnover device preferably consists of a frame which
is pivotable about the axis of a shaft. Two opposite sides of
this frame preferably form gripping plates and are mov-
able relative to each other. For adjusting the turnover de-
vice to at least two different levels for depositing at least
two layers of brick rows on top of each other, the shaft of
the frame is rotatably mounted on one end of a pair of
arms which is pivotable at the other end about a fixed axis,
for example, by means of a pair of pneumatic cylinder-
and-piston units.

The apparatus also includes four belt conveyors the first
three of which extend substantially in the same direction.
The first of these conveyors is driven continuously in ac-
cordance with the rate of extrusion of the press and it is
followed by the second conveyor which is driven at a
higher speed than the first, while the following third con-
veyor is driven intermittently in the same manner as the
fourth conveyor which extends substantially at a right
angle to the preceding conveyor.

The various features of the apparatus according to the
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invention will become more clearly apparent from the fol-
lowing detailed description thereof which is to be read
with reference to the accompanying drawings, in which:

FIG. 1 shows a perspective view of the apparatus, while

FIG. 2 shows a diagrammatic side view of the apparatus
which illustrates its principle of operation.

The apparatus according to the invention as illustrated in
FIG. 1 comprises first a belt conveyor 2 which is adapted to
convey the compressed strand 1 of clay or similar material
from the extrusion press (not shown) in which it has been
produced in the direction of the arrow 39. At the end of
this conveyor 2, the strand 1 is cut into individual sections
or blocks 5 of a certain length by means of a cutting wire
4, as merely indicated diagrammatically. These blocks §
then pass upon a second belt conveyor 3 which is driven at
a higher speed than the conveyor 2 and moves the blocks §
to a [urther belt conveyor 6 which is driven intermittenily.
The conveyor 6 thus moves each block 5 to a position 7
in which the block is stopped by a back stop 11 which is
designed, for example, in the form of a switch which may
also stop the movement of the conveyor 6 and then start
the operation of a pusher 8 which acts upon one lateral
side of block 5 and pushes the same in the direction of the
arrow 9 towards a cutter frame 10. This cutter frame 10 is
provided with a plurality of vertical cutting wires 13 which
are spaced from each other at a distance equal to the
width of a brick. The lateral arms of the cutter frame 10
carry a pair of brackets on which the common shaft of a
plurality of notching rolls 12 is mounted. These notching
rolls 12 are located directly in line with, and upstream of
the individual cutting wires 13 and therefore they are like-
wise spaced from each other at a distance equal to the
width of a brick.

By means of the pusher 8, the block 7 is then pushed
through the cutting wires 13 up to a point near its rear
edges. In order to prevent the rear edges of the raw bricks
which are thus formed from being frayed or ripped by the
cutfing wires 13 at the end of the cutting operation, the last
part of the pushing operation is not carried out by the
pusher 8 itself, but by the next following block § which in
the meantime has been moved forwardly and against the
back stop 11 by the conveyor 6. This next block 5 likewise
pushed by the pusher 8 in the dieection of the arrow 9
and thus against the rear side of the preceding block 7°
(shown in the broken lines), thereby pushed completely
through the cutting wires 13 so that a row of individual
bricks is then formed on a platform 14 at the other side
of the cutting wires.

Each individual row of bricks is pushed by the succeed-
ing row successively from this platform 14 upon a further
conveyor belt 15 which is likewise moved intermittently.
The first three successive rows of bricks, which are pushed
on this belt 15 against each other, are moved by the belt
to the positions 16, 17, and 18, these three rows forming the
first layer of a double-layer flat. The next three row, which
form the second layer, are then advanced on belt 15 to a
position in which they may be gripped by the turnover de-
vice 23. This turnover device 23 consists of the two parallel
gripper plates 24 and 25 which are movable relative to
each other by a pair of lateral pneumatically controlled
cylinder-and-piston units so as to grip or release, for ex-
ample, three rows of bricks. For swinging the turnover de-
vice 23 from one side to the other so as to deposit the
second layer of bricks 19, 20, 21 (shown in broken
lines) facedown on the first layer 16, 17, 18, this device is
pivotable by suitable driving means, not shown, about the
axis of a shaft 22 which is mounted on one end of pair of
arms 26. In order to permit the first layer of bricks 16, 17,
18 to be moved by the conveyor belt 15 underneath the
turnover device 23 to the position as shown in FIG. 1 and
also to permit the next three rows of bricks on belt 15 to be
gripped by the pripping plates 24 and 25 while these plates
are disposed within vertical planes, and then to be swung-
over by the turnover device 23 from the level of belt 15 at
the right side of the shaft 22 of the turnover device 23 to-
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the hgiher leve! of the second layer of bricks 19, 20, 21 on
top of the first layer 16, 17, 18 at the left side of shaft 22,
the two arms 26 are pivotable about an axis 27 by means
of a pair of pneumatic cylinder-and-piston units 28. A\
cranklike movement is thus carried out by shaft 22 and
arms 26 which permits the second layer of bricks 19, 20,
21 to be picked up by the turnover device 23 in a hori-
zontal position at the lower level on belt 15 and, after
being swung over, to be deposited likewise in a horizontal
position but at a higher level upon the first layer 16, 17, 18.

Each double-layer flat respectively of brick rows which is
thus formed is then further conveyed along the conveyor
15. Two successive double-layer flats respectively then pass
underneath a gripper assembly 29 which is provided with
individual pairs of outer grippers arm 3@ and 32 and inter-
mediate tongues 31 against which the longitudinal rows of
bricks are pressed by gripping plates on the individual
gripper arms 30 and 32 after the gripper assembly 29 has
been lowered. This gripper assembly 29 then conveys these
two double-layer flats respectively to any desired place and
deposits them thereon. Of course, in order for the gripper
plates on the arms 30 and 32 together with the intermediate
tongues to be capable of gripping two superimposed layers
of bricks simultaneously, they should be twice as high as
shown in FIG. 1 and also twice as high as the gripper
plates 24 and 25 of the turnover device 23.

The operation of the apparatus according to the inven-
tion is more clearly illustrated in FIG. 2 which shows that
the gripper assembly 29 may first be moved in the direction
of the arrow 36 50 as to deposit one double-layer of bricks,
for example, on a kiln car 33", The first double-layer flat
forms a base for a stack of bricks. Then after the gripping
assembly 29 has picked up another double-layer it may be
turned 90° about its axis, as indicated by the arrow 37, so
as to stack this second double-layer on the first double-
layer at right angles thereto. These operations may be re-
peated as often as desired with the following double-layer
groups until the stack of crosshacked brick layers has
reached the desired height.

In conclusion it may be mentioned that the gripper as-
sembly may also be of a different type of construction than
that described above, although preferably it should be de-
signed so as to permit its individual gripper arms to be ad-
justable to different distances from each other in a direc-
tion vertical to the plane of FIG. 2 so that the individual
rows of bricks may be separated from each other as much
as necessary for being properly exposed to the oven gases
and also for being easily picked up forklifts.

Although my invention has been illustrated and de-
scribed with reference to the preferred embodiment there-
of, I wish to have it understood that it is no way limited to
the details to such embodiment but is capable of numerous
modifications within the scope of the appended claims.

Having thus fully disclosed my invention, what I claim
is:

1. Apparatus for producing raw bricks from a strand of
compressed material immerging from an extrusion press
comprising a first and a second belt conveyor in tandem
for conveying said strand in one direction from the ex-
trusion press, means intermediate said conveyors for cut-
ting said strand into sections of a length substantially equal
to the length of a row of bricks to be produced, a third
belt conveyor adapted to be driven substantially in the
same direction as said first and second conveyors a back
stop at the end of said third conveyor a cutter frame at
one lateral side of said third conveyor a platform adjacent
to the downstream end of said cutter frame, a fourth belt
conveyor extending at substantially right angles to said
other conveyors pusher means for successively pushing
said sections in a lateral direction off said third conveyor
and through said cutter frame, each said section being
divided by said cutter frame into a row of separate bricks
extending fransversely to said fourth conveyor and for
also pushing said transverse rows of said group laterally
across said platform onto said fourth conveyor to form
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brick rows extending transversely thereof, said fourth
conveyor being intermittently operable in cooperation with
said pusher means to form two identical groups of said
brick rows spaced from each other along said fourth con-
veyor said bricks in each of said groups also forming
rows extending longitudinally of said fourth conveyor a
turnover device having an axis, above and transverse to
said fourth conveyor and intermediate the positions of
said groups of brick rows on said fourth conveyor said
turnover device having gripping means for gripping one
of said groups of brick rows and for swinging the same off
said fourth conveyor through an angle of substantially
180° about said axis in the direction toward and upon and
in registry with and facedown on said other group so as to
form a double-layer flat in which the face sides of the
bricks of both layers engage upon each other forming
double-layer rows of said bricks extending longitudinally
of said conveyor a gripper assembly having a plurality of
individual pairs of gripper arms, each of said pairs of
gripper arms being capable of grasping one of said double-
layer longitudinal rows at its ends with sufficient force to
hold it when unsupported from below, such that at least
one double-layer flat is gripped by said gripper assembly,
means for lifting said gripper assembly so as to lift at least
said entire double-layer flat off said fourth conveyor and
means for conveying at least said one double-layer flat to
another support and for then releasing said flat from said
gripper assembly so as to form a base layer of a hack on
which other double-layer flats may subsequently be depos-
ited to increase the height of said hack.

2. An apparatus as defined in claim 1, further compris-
ing means for drawing apart said individual pairs of
gripper arms after lifting said double-layer flat off said
fourth conveyor so as to space the adjacent longitudinal
rows of said double-layer group at a certain distance from
each other in which condition said double-layer flat is then
conveyed to and deposited on said support.

3. An apparatus as defined in claim 1, in which said
cutter frame comprises a vertical frame and a plurality
of vertical cutting wires mounted on the upper and lower
sides of said frame and spaced from each other at a dis-
tance equal to the width of one brick.

4. An apparatus as defined in claim 3, further compris-
ing at least one shaft mounted on the lateral sides of said
frame, and a plurality of notching rolls equal to the num-
ber of cutting wires mounted on said shaft and disposed
upstream of and in alignment with said cutting wires for
notching at least one horizontal side of each of said sec-
tions before said section is cut by said wires.

5. An apparatus as defined in claim 1, in which said
turnover device comprises a frame adapted to pivot about
said axis and said gripping means comprises two opposite
frame members extending transversely to said fourth con-
veyor and forming gripping plates and two lateral frame
members connecting said transverse frame members to
each other, and means for equally varying the effective
length of both of said lateral frame members.

6. An apparatus as defined in claim 1, in which said
axis of said turnover device forms the axis of a shaft, a
pair of arms each mounted at one end on said shaft,
means for mounting the other of each of said arms so as
to be pivotable for pivoting said arms within vertical
planes extending substantially parallel to the lateral sides
of said fourth conveyor and means connected to said
arms for pivoting the same and for thereby lifting and
lowering said shaft.

7. An apparatus as defined in claim 1, in which said
first and second conveyors are adapted to be driven con-
tinuously and said second conveyor is driven at a higher
speed than said first conveyor and said third and fourth
conveyors are driven intermittently.

8. Apparatus for producing raw bricks from a strand of
compressed material emerging from an extrusion press
and for backing said bricks, said apparatus comprising:

means for conveying the strand in one direction and for
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cutting the strand into sections of a length substan-
tially equal to the length of a row of bricks to be
produced,

a cutter means having a plurality of cutting wires spaced
apart from one another by an amount substantially
equal to the width of one brick in said row of bricks,

means for successively positioning said sections opposite
said cutter means,

pusher means for successively pushing said sections in
a second direction substantially perpendicular with
respect to said one direction through said cutter
means thereby dividing each section into a row of
separate bricks,

conveyor means disposed to receive said rows of sepa-
rate bricks from said cutter means, for transporting
said rows of bricks along said second direction and
for forming flats of bricks therefrom,

turnover means disposed for gripping selected ones of
said flats of bricks and turning them over face down
onto other corresponding flats to form double-layer
flats of bricks in which the face sides of the bricks
of both layers engage upon each other,

gripper means for gripping the narrow front and rear
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ends of each row of bricks in at least one of said
double-layer flats of bricks,
means for lifting the gripped double-layer flat and posi-
tioning it over the desired location of a hack of
bricks, and
means for releasing the gripped double-layer flat and
depositing it at said location to build said hack of
bricks.
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