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(57) A mold box (10) for producing a plurality of
masonry units with a roughened texture side face, the
mold box including a plurality of side walls (16, 18, 20,
22) defining a mold cavity open at 1ts top and bottom,
adapted to recerve masonry fill material by way of its
open top, and to discharge molded fill material in the
form of a molded masonry unit of predetermined height
by way of its open bottom; and a division member (24)
spanning between two of the side walls to define two
subcavities (12, 13) m the mold box (10), the division
member (24) comprising a grate.
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PROCESS FOR PRODUCING MASONRY BLOCK
WITH ROUGHENED SURFACE

Background of the Invention

The typical automated process for making a masonry unit comprises the
steps of placing a mold which is open at the top and bottom on a solid pallet, filling
the mold with a suitable composite material (generally comprising cement and
aggregate material), vi..brating the filled mold and/or the pallet while simultaneously
compacting the material within the mold via a compression head inserted into the
top of the mold to densify the composite material, stripping the molded composite

material (still resting on the pallet) from the mold, and curing the molded composite

“material to form a masonry unit.

It is now also common to split off a portion of the cured masonry unit so as
to create a decorative face on the unit. The splitting process creates an irregular

texture, and exposes, and may actually break, some of the aggregate material in the

composite. The face created by the splitting process is often referred to in the .

industry as “split face”, or “rock face”.

. The splitting of cured masonry units by this process involves additiohal
equipment and manufacturing stéps. In order to avoid the added costs associated
with the splitting process, there have been efforts to alter the configuration of the
mold so as to achieve the same “split face” texture on the masonry unit without the
additional splitting steps. '

' For example, U.S. Patent No. 3,981,953 desc'ribés a mold 1in which a
plurality of patterning elements are suspended in a frame in a horizontal array below
and parallel to the compression head of the molding machine. These elements are
positioned to correspond with a desired pattern of lines on the finished product. A
plurality of smaller rods, arrayed at right angles to the patterning elements may also
be mounted in the frame. After the mold box is filled, the compression head is
lowered into the mold box, thus burying the patteming elemerits in the composite
material. Upon stripping of the mold, retraction of the compression head pulls off

the top layer of composite material, which is held between the head and the
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patterning elements. The result is that the pattern of the array of elements is
impressed on the top of the masonry unit. Between the inarks left by the patterning
elements, a roughened texture is produced. This arrangement produces a pattern on
the top face of the masonry unit, as molded. '

There are a number of applicatiohs,' however, when the face of the unit that
inust be textured is not the top facé of the unit as molded, but, rather, is one of the
vertical side faces of the unit. The ‘953 patent describes a modification df the
process, where the frame holding the array of patterning elements is inserted
vertically into the mold along and parallel to one side wall of the mold. The mold is
filled and vibrated. When the molded masonry unit is stripped from the mold, it is
stripped with the frame holding the array of patterning elements still embedded in
the molded unit. After stripping, the frame and array of elements is pulled away
from the vertical face of the molded unit in a direction normal to the face, pulling a
portion of the molded unit éway at the same time to expose the pattern on the
vertical side of the molded unit, with roughened areas between thé pattern lines.
Thus it is an extremely cumbersome and impraciical process to achieve a roughened
texture on a vertical side of the masonry unit as cast with.the process of the ‘953

patent. And whether the treated surface is the top or side of the masonry unit, the

composite material has to be cleaned from the array of patterning elements after each

cycle of the machine.

U.S. Patent No. 3,940,229 describes a process for achieving a roughened
texture on the vertical side of a masonry unit as molded. The patent describes a

mold in which a small lip is formed on the inner, lower edge of a vertical wall of the

‘mold. As the densified, composite material is stripped from this mold, the lip moves

vertically up the side wall of the masonry unit, and tears some of the composite

material away from the main mass. The lip temporarily retains this composite '

material In place against a portion of the mold wall as the mold is stripped. The

retained material is thus dragged, or rolled, up the face of the main mass as the mold
1S stripped, creating a random, roughened texture on the vertical side face of the
masonry unit. An improvement on this process is described in U.S. Patent

Application No. 08/748,498, filed Novembér 8, 1996, which is assigned to the same

assignee as the present application.
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The process of the ‘229 patent, and the improved process of the ‘498

application retain a small amount of material against the mold wall as the mold is
stripped. These processes create a rough textured face on a concrete masonry unit,
but the texture can havg a “shingled” appearance. ' '

Another example of an alternative to splitt'ing is shown in U.S. Patents Nos.
5,07 8,940 and 5,217,630. The molds described in these patents make use of a lower
lip on a vertical wall of the mold, similar to that shown in the 229 patent. In

addition, the molds employ a plurélity of proj ections on the associated vertical mold

-~ wall above the lip, and a vertically oriented reinforcing mesh above the lip and

10

inboard from the wall. This combination of reinforcing mesh and projections is

- similar to the array of patterning elements and normally-oriented rods described in

- the “953 patent. When the mold 1s initially filled, the composite matér.ial fills in
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between the mesh and the wall, and around the projections. When the mold is

vibrated, the material is compacted. The combination of lip, mesh and projections

holds a large mass of compacted, composite material against the mold wall as the

~mold is stripped. These patents show the retained mass of CompOSite material

shearing from the rest of the composite material, to create a roughened face on the
molded unit that is stripped frdm the mold.

In the process of the ‘940 and ‘630 patents, the use of the projections
(whether or not in combination With a reihforcing mesh) holds a much larger mass of
material against the mold side wall than is the case in the ‘229 process, and does so
in such a fashion as to retain that material in the mold from cycle to cycle. This
creates what is perceived to be a potential drawback of the process of the ‘940 and
‘630 patents: it is not self cleaning, and it can be difficult and/or time consuming to
clear the retained material from the mold side wall, which apparently need not be'.
done on every machine cycle, but must be done periodically. On the plus side, this
process can create a face which does not evidence as much “shinglihg” as with the

*229 process.

Accordingly, there is a need for a self-cleaning mold assembly which will
produce a random, roughened texture face that does not evidence any “shingling” on
a vertical side face of a masonry unit without a splitting step, so that the

manufacturing process can operate without periodic cleaning or maintenance for

PCT/US99/11670
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extended production runs.

Summary of the Invention

~ The 1invention is a self-cleaning mold assembly which will produce a
5 random, roughened texture face that does not evidence any “shingling” on a vertical
side face of a masonry unit without a splitting step, so that the manufacturing
process can operate without periodic cleaning or maintenance for extended
- production runs. ‘ .
The mold comprises a standard masonry mold assembly including a mold
10 box which is open at the top and bottom, and a complementary compression
head/stripper shoe plate. The cavity defined by the mold box is divided into at least
- two subcavities by a vertically-oriented division member comprising a grate. The
compression head 1s shaped so that it can move into, and through, each subcavity of
the mold during the ¢ompaction and stripping operations. In operatton, a metal
15 pallet is ‘placed under the mold. The mold cavity is filled via its open top, with the
composite material filling in each mold subcavity. The composite material is
- densified in the mold by vibration of the mold, the pallet, or both. The compression
head further compacts the composite, and then moves through the mold subcavities
as the pallet is moved downwardly away from the mold, to strip aIl of the compacted
20 material out of the mold. The stroke of the machine thus produces at least two
molded masonry units. The faces of the resulting units which were adjacent the
grate in the mold have a random, roughened texture, without shingl‘ing, that
approximates the “split face” achieved by splitting cured masonry units. Since the
compression head moves down through the mold adjacent each side of the grate, ihe
- 25 mold is self-cleaning, and can be used in extended production runs without stopping

for periodic cleaning or maintenance.

Brief Description of the Drawings

Figure 1 is a perspective view of a mold box in accordance with the

invention.

30 - Figure 2 is a sectional view of the mold box shown in Figure 1 taken at line
2-2.
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Figure 3 is a view similar to that shown in Figure 2 additionally showing the

mold box filled with composite material and a sectional view of the stripper shoe
plate. -
 Figure 4 is a view similar to that shown in Figure 3 showing the action of the
stripper shoe plate as the densiﬁed composite material is stripped from the 'mold.
~ Figure 5A is a perspective view of a block made with the process of the
invention using the mold depicted in Figure 1.
Figure 5B is a perspective view of an alternative embodiment of a block
made in accordance with the process of the invention.
Figure 6 1s an enlarged view of the raised expanded metal grating used in
preferred form of the invention.
. Figure 7 is a perspective view of a mold m accordance thﬁe inVention adapted

to make blocks of a different shape.

Figure 8 1s a perspective view of a division member for the mold shown in

Figure 7.

Detailed Description of the Preferred Embodiment

The mvention is a self-cleaning mold for producing a plurality of masonry

units or blocks, each with a roughened texture side surface, without the use of

apparatus such as splitters. The invention may be used with different types of molds

20

25

to produce different types of blocks, such as decorative architectural blocks, paving
stones, landscaping blocks, retaining wall blocks, etc. An example of the mold 10 is

schematically shown in Fig. 1. The mold comprises a mold box made up of side

‘walls 16, 18, 20 and 22, and 1s open at its top and bottom. The mold is adapted to

rest on a pallet 60 (Fig. 3), to receive composite material. The mold box comprises
subcavities 12 and 13, separated by division member 14. Division member 14
comprises a grate 24 defined by solid portions and open poftions. In the ptefefred
mold box, the grate 24 is vertically oriented and spans from side wall to side wall
and from top to bottom of the mold box. A molded masonry unit will be

produced by each subcavity of the mold, and the preferred grate 24 configuration

30 will produce a roughened texture on the entire face of each molded unit that contacts
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the grate 24. If, however, it is not desirable 10 teXture that eniire face, the grate 24

can be located in only a portion of the division member 14 defining the subcavities,

euch as on one cnd. or in the central portion of that division metber 14. ‘The s1de

walls of the moid will typically be made up of a serics 0f wear parts, which are not
5 shown in Fig. 1, but which ate well known to those of skill in the art. Also not

shown are the side bars, spill plate, and other associated parts that are commdn in

this type of mold, and which are also well known to those of skill in the art.

The preferred configuration of the material from which the grate 1s

constructed is shown in more detail in Fig. 6. The preferred grate compnses a pancl

10 ofraised expanded metal grating. Tt is believed that the process for making the grate

24 comprises slitting and stretching solid sheets or plates of metal. The preferred
grate 24 comprises a plurality of strands 23 configured m a diamond pattern with

opeaings 25. The strands 23 are somcwhat twisted and offsct as a result of the

expanded mctal manufacturing process. Referring to Fig. 6, the dimensions (in

15 inches and meters) of the preferred grate are:

Diamond Size (SWD x LWD) 1.41 X 4.00 in (3.58x107 x 10.16x10” m)
Opening Size (SWO z LWO) 1.00 x 2.88 in (2.534x107 x 7.32x10~ m |
Strand Size (width x thickness) 300 x mm
Dopih - 578 in (L6x107 m) 'fq

Percent Open Arca 53
Lbs. per square foot 4.27 (204.45 Pa)

Expanded metal grating is commercially available from EXMET Industries

Inc. in the size deseribed, and in a variety of other dimensions. as well. The SWD
of expanded mctal greting available from EXMET varies from sbout 1.33 10 2.00

20 inches (about 3.38x10" to 5.08x10™ m). The LWD varics from about 4.00 o 0.00
(about 10.16x10 10 15.24x107 m). The SWO varies from zbout .813 to 1.625

(about 2.07x1072 10 4.13x10% m). The LWO varies from about 3.4 to 4,88 (about
R 64x102 to 12.40x10~ m). The strand 23 width vaties from about .215 to 410

(about 5.46x107 to 1.02x107" m). The strand 23 thickness varies from about 183 to

AMENDED SHEET
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312 (about 4.65x10 to 7.92x10° m). Tl:e Gepth varies from about 9/16 to about
3/4 (about 1.43x1( to about 1.91x10° m). The percent open area varies from
about 45 10 69%. The weight per squarc foot varics from about 3 to 7 pounds
(about 1.36 t0 3.18 kg). All of these standard expanded metal gratings could be
used 1n the present invention. It is also believed that expanded metal pancls in
Lighter and heavier gauges and in diffcrent patterns than those used for grating can
also be used, so long as the material is sufficiently durabie for the presented
environment. It is also possible to corabine two expanded metal panels back to
back to create the grate. It is also possible to combine an cxpanded metal panel
with a solid panel, so that the roughened texture will be produced on only onc face
of a moided umt in une subcavitv of the mold box.

The materia] of the preferred grate is carbon steel, but a varisty of materials
could be used, so long as they produce a durable grate suitable for the presentcd
environment.

It 1s also believed that the grate could be formed by a variety of processes
other than that used 12 produce expanded metal, such as by punching or drilling
openings in a metal sheet, cutting openings in a metal sheet with a torch, twisting or
welding mdividual strands logether, etc.

The grate rmust be mounted in a manner that provides durability in the
prescoted environment, as well, In the presently preferred embodiment, the grate
24 1s simply welded ‘v the side walls of the mold box. It could, however, be
affixed to support clcments (33 and 35, Fig. ¥) which, in tum, are affixed to the

side walls of the mold box by welding, bolting, or other suitable means.

The mold box works in conjunction with a stripper shoe head. As shown in

Figs. 2 through 4, the stripper shoe head 40 comprises stripper shoe platcs (40a and
40b), cach of which 1= associated with a subcavity of the mold box 10. Each

stripper shoe plate contorms in shape and size with the top plan shape and size of
the subcavity with which it is associated. The stripper shoe plates is preferably
sized so as to provide about 1/16 inch (about 1.59x10” m) of clearance with the
mold side walls and the grate 24, This clearance allows the plates 40a and 40b to
fnove downwardly through the mald box 10 as the mold is stripped, but does not

permit corapositc matcnal (o move upward past the plate edges durng siripping

AMENDED SHEET
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{(which would create “feathered” edges on the molded proguct).
To use the invention, a pallet 60 is moved mto place beneath the mold 10, as

shown in Fig. 3. The pallet 60 may be made of wood, plastic, or metal. The mold

is then loaded with composite masonry fill SG through its opentop to a

S

predetermined initial fill level 62, Composite masonry fill generally is composed
of aggregate material, cement, and water, It may include other ingredients, such as
pigments, plasticizers, and other {iller materials, depending vpon the particular
application.
The mold 10, or paller 60, or a combination of both, may be vibrated for a
10 suitable period of time to assist in the loading of the mold 10. The stripper shoe
plates 402 and 40b are then moved info the mold box 10 to bear on the fill 50.
Additional vibration. in concert with pressure exerted through the plates acts (o
densify the composite £ill to the desired density and to achieve the predetermined,
final height of the molded unit. Once this is achieved, relative movement of the
15 stripper shoe plates 40a and 40b and the pallet 60 with respect to the mold box 10 ‘
strips the molded unit from the mold box (Fig. 4). The mold filling time, the
vibration times and 1he amount of pressure exerted by the plates are determuned by
the particular machinc used, and the particular application. For a Besser V3 12
block machine, typical settings for this apphcation would be: 1 % seconds feed
20 lme, with vibration on; a 1/8 inch (3.18x10 m) spring gap setting to establish the
pressure exeried by the plates; and a 2 second finish time with platc pressure and
vibration exerted on the Il mass.
The action of siripping the block from the mold 10 creates a roughened
texture on those surfaces 45 of the fill mass that pass and contact the grate 24 (see
25 Figs, SA and 3B). Thus, with the mold shown, two molded wruts, each having a
roughened face 45, ars produced with cach cycle of the machine. These units arc
subsequently transported to 2 suitable curing statton, where they arc cured with
suitable techniques kiiown to those of skill in the art. Curing mechanisms such as
simple air curing, autoclaving, steara curing or mist curing are all useful methods
30 of curing the block rosulting from the invention.

It is preferrsd that each subcavity of the mold be of substantially the same

shape and size, so thai all of the molded units are substantially identical. It 1s

* AMENDED SHEET
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possible, however to creatc subcavities that are not substantially identical, thercby

producing molded unils of different shapes or sizes with each cycle of the machine.

It is also possible that not all of the molded units produced will be passed to the
curing station. For example, one of the molded units may be reclaimed, and
5 recycled as fill material, rather than cured.

Blocks of shapes other than rectangular may be made with the present
invention. For cxample, the moid shown in Figure 7 may be used to producc a
block of a different shape. The mold box 10 compri:scs side walls 16, 18, 20, 22,
and 26, and includcs subcavities 12 and 13 separated by division member 14, and

10 subcavities 12' and 13', separated by division member 14’. The division members

comprisc a graic 24 and 24",

The mold sid= walls include wedge walls 15, 17, 19, and 21 to form f{estures

on the molded units. Lower lips 32 arc formucd on each of these wedge walls.

Prcferably, the lower lips extend from the wedge walls 1§ and 17 into the cavity
15 approximately 0.187 inches (4.75x10° m). The shape of lower lips 32 in cross
section is preferably a wedge. The presently prefcrred dimensions of the hip are a
thickness of about 14 inch (about 6.35x10” m) adjacent walls 15 and 17, and a
thickness of about 116 inch (gbout 1.59x10™ m) at is outboard end. The presently
preferred profile of the lower lip is that it be a straight outboard edge long its entire
20 length. Howe{zer, other shapes, such as a serrated edge or a scalloped edge, can be
used {o producc different roughened textures on the face of the finished masonry
umit,
The lower bips 32 may be releasably attached 10 the side wall by means such
as bolts, screws, ete. which allows for their removal. This is important because the
25 lower lips 32 are wear points in the md]d apparatus and may after time tear, chip or
break. Alternatively, tae lower lip 32 may be welded to the wedge walls, or formed
integrally therewith. ‘The wedge walls 23 and 35 and grate panel 24 can be
incorporated into a division member 14, as shown in Fig. 8. In this casc, the gralc
24 is welded to the wedge pieces, which, in tumn are adapted to be bolted 39 mnto the
30 mold box side walls. Upper lips 34 assist in [orming the roughened surfaces of

molded units made in accordance with the invention. These upper lips can be scen

1 U.S. Patent Applicat:on Scrial No. 08/748,498 filed November 8, 1996 which is

AMENDED SHEET
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10
incorporated herein by reference.

The above specification, examples and data provide 2 complete description of
the manufacture and use of the composition of the invention. Since many
embodiments of the invention can be made without departing from the sparit and scope

5 of the invention, the invention resides in the claims heremafter appended.
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THE CLAIMED INVENTION IS:

1. A concrete masonry mold (10) for producing at lcast two molded
masonry units whilc simultaneously creating a roughened textured surface {(45) on at
least one of the sides of each of said masonry units, said mold being designed to be

tilled with a moldable concrete fill material (50) from the top of the mold and to
drscharge molded masonry units from the bottom of the maold, said mold

characterized by:

a plurality of generally vertica)l side walls {16, 18, 20. 22) defining a single
moid cavity which 1s open at its top and bottom, said iop opening being suitable for
iniroducing moldable concrete fill material into the mold cavity and saxd bottom
opening being suitable for discharging at least two molded masonry units from the
samne mold cavity;

a generajly vertical division member (14) located within and bridging the
mold cavity, said division member dividing the mold cavity into at least two mold
sub-cavities (12, 13} which are cach of a size of the desired finished masonry units,
said division memher Comprising a grate (24); the grate having openings (25) to
permit the moldable fill materizal to flow through the openings during the molding
process 5o that a single molded arlicle is formed in the single mold cavity during the
filling and molding process; and

saxd division member is carried by at least one of said side walls so that the
division member is retained within the mold when the single moldced article is
discharged from the mold, and the single molded article is separated by' the division
metmber 1nto af least two molded masonry units with each of the two nnits being on

a dafferent side of the division member, each masonry unit having at ieast one

vertical surface (45) which has been given a roughened texture by a c,_r:-.ue portion of
the division member.

E\J

The moid of claim 1 wherein the grate of the division member
¢xtends substantially from side wall to side wall of the sin gle mold cavity and is of
substantially the full height of the face of each masonry unit to be produced from the

single mold cavity.
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3. The mold of claim 2 wherein said grate 1s affixed dirccily to said af
least one of said side walls,
4. The mold of claim 2 wherein said grate 15 affixed directly to a support

member (33, 35), which, in turn. is affixed directly 1o said at least cne of ihe side
walls.

3. The mold of claim 4, wherein said support memboer is bolted (29) to

said at least one of suid side walls.

6. The mold of claim 1 wherein the grate of the division member is

characterized by a pancl of cxpanded metal.

7. The meld of claim 6 wherein the panel 1s characterized by raised
expanded metal.

8. The mold of claim 7 wherein the panci is characterized by rajsed
cxpanded metal grating.

2. Themold of ¢laim 8 wherein the grahing 1s characterized by a
plurality of strands (23} configured in a diamond pattern with openings (25). and the
openungs in the expanded meta] grating have a dimension in one direction in the
rangc of about

2.07 x 10 meters to ahout 4.13 x 10~ meters, and 2 dimensior in another dircction

in the range of about 7.32 x 10 meters to about 12.40 x 10" meters.

16,  The mold of claim 1 wherein the grate portion of the division member
is characterized by two punels of raised expanded metal,

1. The mold of I wherein suid subcavities are of substantially equal

shape and size,
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12. The mold of claim 1 wherein the side walls are characterized by a
plurality of wear pasts.

13.  The mold of claim 1 wherein the grate portion of the division member

1s charactenzed by u panel of sheet metal with holes punched therein.

14.  The mold of claim 1 wherein said grate has a first end and a second

end, and said grate extends in a generally straight line from its [irst end to its second

end.

15. A mold of any of claims 1, 2 or 14 in which the division member is

characterized by two pancls of raised expanded metal in a back to back relationship.

16. A mold assembly (10, 40) comprising 2 mold (10) having an open top
and an open bottom to receive moldable fill material (50) by way of its open iop, and

lo discharge molded {ill material in the form of a plurality of molded units having at

ieast onee roughened texture side surface (45) by way of its opne hottom, and a

stripper shoe head asszmbly (40), said mold assembly characterized by:

a) said mold (10) comprising a plurality of side walls (16, 18, 20, 22)
defining a mold cavity open at its top and bottom;

b) a generally vertically-oriented division member {14) spanning
between two of said side walls to define two subcavities {12, 13) of the mold, said

division member bemg affixed to at least one of said side walls so as not to be

discharged from the mold when molded units are discharged from the mold, and said

division member further comprising a grate (24), sach of said subcavitics having an

apen top and an open bottom; and

c) said stripper shoe head assembly comprising a siripper shoe plate

(402, 40b) corresponding with cach of the subcavities, each stripper shoe plate being
. sized and shaped so as w be relatively moveable through the corresponding

subcavity from its top 1o its bottom and from its bottom to its top,
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17. The mold asscmbly of claim 16, wherein the subcavities are

substantially the same size and shape.

18. The mold assembly of ¢lairg 16. wherein the grate 1s characterized by
a pancl of raised vxpanded metal grating.

19, ' The moid assembly of claim 16 wherein the ciearance between cach

stripper shoe plate and the side walls and the grating defining its corresponding
&

subcavity is about 1.59 x 107 meters.

20.  The mold assembly of claim 16 in which the division member is

characterized by two panels of raised cxpanded metal in a back to back relationship.
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