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hlocks. Mecre specifically, the invention relates to
concrete masanry blocks which are useful in forming

various retaining scructures.

Background of the Invention

Soil retentjon, protection of natural and artificial
structures, and increased land use are only a few
reasons which motivate the nse of landscape structures.
Por example, s0il is often presérved on a hillside by
maintaining the foliage acrpse that plain. Root systams
from the trees, shrubs, grass, aml other naturally
occurring plant life, work to hold the soil in place
against the forces of wind and water. uowevér, when
reliance on natural mechanisms ie not possible or
practical, man often resorts to the use of artificial
mechanismg such as retaining walls.

In constructing retaining walls, many different
materials may be used depending on the given . |
application. If a retaining wall is intended to be used
to support the construction of a roadway, a steel wall
or a concrete amnd steel wall may be appropriate.
Howevar, if the retaining wall is intended to landscape:
and conserve sofl around a residential or commercial
structure, a marerisl may be used which compliments the
architéctn;:al style of the sti‘ucture ‘such as wood
timbers .r concrete block. .
 Of all these materials, concrete block has received
wide and popular acceptance for use in the comsrruction
of retaining walls and the like. BRlocks used for these
purposas include those disclosed by Forsberg, U.S.
Patent Nos. 4,802,320 and Design 296,007, among others. .

Previously, blocks have been designed to “setback”
at an angle to counter the pressure of the soll behind
the wall. Setback is generally considered the distance

~in vhich one course of a wall extends beyond the front
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':fpr'a.c'_tical, man often resorts to the use of artificial 20 mnechanisnms such

‘as retaining walls. In constructing retaining walls, many different
“materials may be used dépendi ng on the given application. |If a
retaining wall is intended to be used to support the construction of a
roadway, a steel wall 25 or a concrete and steel wall nmay be appropriate.
However, if the retaining wall is intended t® | andscape and conserve
soi'l around a residential or commerci al structure, a material may be
used whi ch conpl i newmtfacehof the mest dahess cougae off theSame weldre such as
wood tinbers ogieP16kRs bOGhe same propbreidn,t Betitadiiml AlSo be

concrete bl ock has_recej ved Wi and popul ar_.ac for use in the
construction ofr‘?ﬁrgeﬁi ﬁﬁ‘\?&éﬁ |£ﬁ§ﬁ&°&gﬂr%ﬁeﬂ%3?§§%?§=§fgg 7 8 .?hese '
pur poses i ncl ude tivisherdcgutse af hlorkss garegnds) bgckwardsgine relppion - to

4,802, 320 and Desige 23ek08drfaf@ i @t Newdr conrse of Pelewiwaldly, bl ocks have

been designed to "set - e prgssure of the

soi | behind t he .Wa%%kesié% ba'a“"(?:ltfm?sgl %g%gra %’%g%gégoeéﬁe%tt Bg di st ance

i n whi ch one cour SEFHFTHIGR| $UBkK B8N FSPEFBRd FHEnpppiend bridges to
provide maximum usable land and 8 clear definition of

property lineg. Such definition is often not possible
10 through use of a composite masonry block which results
in a setback wall. For example, a wall which sete back _
by its. vé:y nature will cross a property line and may
also preclude maximization of usable land in the uppef
or subjacent property. 3As a result, a substantially
1§ wvertical wall is more appropriate' and desirable.
However, in such instances, vertical walls may be
‘generally held in place through the use of well known
mechanisms such as pins, deadhesads, tie backs or other
anchoring mechanisms to maintain the vertical profile of
20 the wall. Besides being complex, anchptlng mechanisms
Such as pin systems aft.en rely on only one atrand or
section of support tether which, if broken, may
completely compromise the structural inr.egrity'af the
wall. Reliance on such complex fixtures often
. 25 discourages the use of rataining wall systems by the
everyday homeowner. Commercial landscapers may also
avoid complex retainmg wall systems as the time and
expense involved in conmstructing these systems is not
supportable given the price at which landscaping
3p serviges are sold. : ' '

' Purther, retaining structures are often considered
desirable in areas which require vertical wall but are
not susceptible to any nuwhar of anchoring mt::ices_ or
mechanisms. For example, in the construction of a

i35 retaining wall adjacent a building or other structure,
it may not be possible to provide anchoring mechanisms -
such as a matrix web, deadheads or tie backs far enough



2 - suface of the next highest course of the same wall. . Gven
Pblopcks of- the sane proportion, setback may al so be regarded as the
‘dirstance which the back surface of a. hi gher course of bl ocks extends

“backwards in relation to 5 the back surface of 3§

wal | . g There is often a need in the devel opr‘rﬁ'ﬂs%ﬁ AXB ures
such as roadways, abutments and bridges to 3 prdvide ﬁﬁﬁhﬁfﬁﬁﬂ usablle | and
and a clear definitjgn of opert ines. Such - definitl I'S often not
possible 10 thr oug{ﬁ%? g“ﬁfﬂétg %g:lhrrﬁ Lé’cﬁ“%ﬁr%%% in
a setback wall. ForWighanp|a, r@ttmring/\meshasés% ﬂbﬁ-’bkas a W'—'-'ﬁ-ﬂ!swebi yt-i:m-t ure

Wi ll cross a propergagkl,i 6 duit Nlkd, madySBlEMIEC magendr oy sTezathe mogy usabl e
land in the UPDEr  gagsOpesUpLAL ﬂoegagyneé%bsgryefaﬂ g sBUpstAN Y

15 vertical wall_is nor appropr € an esir
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use of well known nechanlsns such as pins, deadheads, tie backs or

ot her achori ng ﬁ!ﬂﬁﬂéﬁ.@i: I Y o f t he
wal | . Besi des bei n conpl ex anél%gnpk:&t'.éuﬁg?fI r?n‘%grrgﬂxé’%:l 8%‘9 ﬂ'%u‘g{ se%;s
often rely on onl y EnEtEGtaFeSO O L adeﬁ\é%’ﬁ OHTtEETtp 1 SERRRAZER wh| ch |f
br oken, may coppbetding CapRkenwhech hao Sidtiebiidle idlabority ®in t_he

10 systems or other secondary retaining and aligning means
and are still suitable for constructing structures of
optimal strength is often difficult. Two examples of
block molding systems are disclosed in commonly assigned
Woolford et al, U.S. Patent No. 5,062,610 and Woolford,

15 U.S. Patent Application Serial No. 07/828,031 filed
January 30, 1992 which are incorporated herein by
reference. In both systems, advanced design and
engineefing is used to provide bleocks of optimal
strength and, in turn, structures of optimal strength,

20 without the reguiremant of ather secondary systems such
as pins and the like. The Woolford et al patent
digcloses a mold which, through varyz.ng £ill capacities
prov.i.des for the uniform appl:.cation of pressure across
the £ill. The Woolford application discloses a meens of

25 forming block features through the applicatmn af heat
to various portions of the £ill.

As can be seen there is a need for a composite
masonry block which is stackable to form walls of high
~ structural integrity without the use of complex pin and

20 connection systems and without the need for securing
mechanisms such as pine, or tie backs.

-0

fumnary of the Invention

Tn accordance with a first aspect of the invention,
35 there is provided a pinless composite masonry block
having a high unit mass per front surface square foot.
The block comprises a front surface and a back surface

Sheet Has Been Refilaced
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wal f . Rellance on such conplex fixtures often 25 dlscourages t he use of

iretalnlng'mall system by the ° everyday honeowner. Conmerci al
1aqucapers may al so avoi d conplex retaining wall systens as the tine
and expense involved in constructing these systens is not

supportable given the price at which | andscapi ng 30
Further, retaining structures are often consydered

servi ces are sold.

~desirable in areas

which require vertical wall but are not susceptible to any nunber of
achoring matrices mdjamﬁdchprﬂm aﬁ@rsenanmbedeis?uﬂuesonsttap:tion of a

35 retaining wall I%EQt afd lnyogltg,g %ﬂé&e&aéﬁr
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and first and second siéz surfaces.

Anended use, the block may be made to £ormnveumhsa1eozuaesdbeakth to
actual l'y supportst Rgwal frithout pins or other securing mechanisms as a
result of the high mass per front surface square foot.
In accordance with an additional aspact of tha
- invention there is provided structurese resulting £rom
the blocks of the invention. In accordance with a
10 further agpect of the invention there is provided a mold
and method of use resulting in the block of the

invantion.

Brief Description of the Drawings
15 FIGURE 1 is a perspective view of one preferred
emhodiment of the block in accordance with the

invention,

FIGURE 2 is & side plan view of the black of Fig. 1.
FIGURE 3 is a top plan view of the block of Fig. 1.
20 FIGURE 4 is a perspective view of an alternative
prafarred ambodiment of the block in acco:dance with the

invention.

FIGURE 5 is a side plan view of tha block of Fig. 4.
FIGURE 6 is a top plan view of the block of Fig. 4.
25 FIGURE 7 is a perspective view of a retaining
structure constructed with one embodiment of the
composite masonry block of the invention.
TIGURE 8 iz & cut away view of the wall shown in
Pig. 7 showing a vertical wall taken along lines 8-8.
s FIGURE 9 is a perspective view of @ further
alternative embodiment of the block in accordance with

thé invention.

FIGURE 10 is & pe:ﬁpective view of anotber further
alternativa ambodiment of the block in accordance with

35 the invention.

FIGURE 11 is a top plan view of the block depicted

in Fig. 10.



VVthout a retalnlng mechani sm such as a matrix web, tie- - back, or dead
head many bl ocks may not -of fer the high mass per face square foot
Recessary for use in retaining 5 structures Wich have a substantially
vertical -profile - Manufacturing processes nay al so present

| npedi ments to structures of adequate integrity and *strengt h.
Provi di ng bl ocks which do not require -egaborate pin systens or other
secondary retaining and 10 aligning neans and are still suitable for
constructing st r UETGURES 13f ispa | gretiawstyr MQVhOfsa afetaind g f SomictereTWo

exanpl es of bl ock g:hﬂ& {5¢h A o si gned
Whol ford et al, U S atee%y%“E él 8& 610 aﬁﬁé%ig Eégg rHSﬂél %gtent No.
5, 249, 950 which 15 af m&ppéﬁa‘f‘e‘(?pn VESY %k & BAOEX £ hoth systens:

advanced desi gn aadcerdanvecwiinp a prefedred plmmi—ve agpeck Hfthept i nal
strength and, ish GWeBeefdd.uctures of opti mal strength, without the

requi r ement of ot her ndar St nd the like. The
20 Woolford et al a?%ﬁ?édrc(gcf% s‘% Rgﬁﬂ' V\)ﬁ t‘flroug varying fill
capacities provi desctﬁmantdﬁewtmh f@rﬁﬂrﬁherapsﬁf%%ﬁ‘brﬁléﬁrpﬁé-s%rﬂ@mtoss t he

fill. The Wol fordf the alpthesdion di scl oses a nmeans of form ng bl ock .
feniires QN LAgaREL! 60U Rl AR ke Y ERRRE el 1
retaini ng wal RGha¥igureh|tdeks which are i ncerconnected to one anot her
through Z-shaped anchgraure 16! 8 enldPged| OLde plagl viaw! SO THeXEESEK NO
from the _ depicted in Figure 15 showing, in detail, aspects of
protrusion 26.
FIGURE 173 is an exploded perspective view of the
15 stripper shoe and head assembly of the invention.
FIGURE 17B is perspective view of the mold asgembly
of the invention.
FIGURE 18 is & schematic dep:f.c:tion of the molding
process of the invention. :

Detailed Description of the Preferred Embodiments

Turning to the figures wherein like parts are
designated with like numerals throughout several views,
there is sghown a composite masonry block "in Fiqure 1.

25 The block generally comprises a front surface 12 and a
back surface 18 adjoined by first and second side
surfaces 14 and 16, respeétj.vely, as vell as a top
surface 10 and a bottom surface 8 aach lying adjacent
said front 12, back 18, and first 14 and mecond 16 side

38 surfaces. Each of said side surfatces has an inset,22A
and 22B, spanning from the block top surface 10 to the
block bottom surface 8. The block top surface 10 may
also comprise one or more protrusions 26. Each
protrugion is p::eferably positioned adjacent an inset

15 22A or 228, on the block top surface 10.

The block back surface 18 generally comprises first
and second legs 24A and 24B, respectively. The first

20



R S
fo “rear of the block aide surfaces. German Patent Application No. 90 15

196 discl oses a bl ock having a pai r of generally conical protrusions on
a t,op side and a transverse channel on a bottom side adapted to nate
with the protrusions on other blocks. 35 As can be seen there is a
need for a conposite masonry bl ock which is stackable to formwalls of
hi gh structural- integrity without the usegof conplex pin and '

3a connection systens and wi thout the need for securing. mechanisns’

such as pins, or tilegb2ék=®exctends from the back susfmemrdf beyemd theenti on
' - plane pf the block first side 14. The second leg Z4B
extends from the back surface 18 beyond the plane of the
block second side l6.
5 Composite Masonry Biock

The composite masonry block of the invention
generally comprises a block body. The block hody 5
functions to retzin earth without the use of secondary
mechanisms such as pins, dead heads, webs and the like.

10 Preferably, the block body provides a retaining
gtructure which may be manually positioned by laborers
while also providing a high relative mass per square
foot of face or front surface presented in the wall. To
this end, the block may generally comprise a six-surface

15 article.

The most apparent surface of the block is generally
the front surface 12 which functions to provide an
ornsmental or decorative look to the zetaining
gtructura, Fige. 1-3. The front surface of the block

20 may ba flat, rough, split, convex, concave, or radial.
Any number of deéiqns may be introdnced into the front
surface. Two preferred front surfaces may be seen in
Fige. 1-3 and 4-6. Additionally, two altermative
enbodiments of the block of the invention may be seen in

25 Figs. 9-11. The block of the invention may comprise a
flar or planar frosmt surface or a ronghened front
surface 12 created by splitting a portion of material
from the front of the block, Fig. 1-3. In
dccordance with one other embodiment of the invention,.

30 the block may comprise a split or faceted front surface =~
having three gides, Pigs. 4-6.

The block of the invention generally also comprises
two side surfaces 14 and 16, Figs. 1-6. These side
surfaces assist in definitfon of the block shape as well

35 as in the stacked alignment of the black. Generally,
the block of the invention may comprise side surfaces
which take any number of forms including flat or planar




5 ° In accordance with a first aspect of the invention, there is
provi ded"a pinl ess conposite masonry bl ock havi ng a hlgh unit mass per

fraqrt surface square foot, The bl ock conprises a front surface and a back
surface ' 4 . adjoined by

first and second side surfaces, a top surface and a bottom surface
each lying adjacent the front, back, gnd first and second side
surfaces. In use, the block may be nade to formvertical .or set back

ﬁ \Aﬁl I's Withou]E m;@ eﬁzf-fa&w %ﬁﬁméélm@i&lfia&ﬁﬁ, 86 curved smsu!thof t he
I gh mass per I’O SUrtac g I’ ce wt an
addi ti onal aspect a?ﬁ% Tne Pﬁegn’%'&o#’ﬁ%’e#’e"’l 13 prg\’?aégg‘ Flctures
resulting from grooved, sxoOtHerwise PatheEwedoRo 4%%&1&61%%% a 10

further aspect oOimehhe foveRirchBrt ARidniny prosadating rﬂhledblockadlihﬂigt hod of
use resulting ,g n tlhe bl gck of the I nventi on.

.l-‘l

One preferred design for the side surfaces may be
seen in FPigs., 1-6. As can be seen, the side surfaces 14
end 16 are angled so as to define a block which has a
‘greater widch at the front surface 12 than at the back

10 surface 18. .Generally, the angle of the side surfaces
(See Figs. 3 and §) in ralationship to the back surface
as represented by alpha degrees, may range from about
70° tao 90°, ﬁinh an angle of about 75° to 85°, bheing
praferred,

15 - The side surfaces may also comprise insets 22A and
22B for use in receiving other means which secure and
align the blocks during placement. In accordance with
one embodiwent of the invention, the insets may span
from the block top surface 10 to the block bottom

20 surface 8. Pnrther, these insets may be angled across
the height of the block to provide a structure which
gradually sets back over the height of the wall. When
mated with protrusions 26, the insets may also be angled
to provide a rataining wall which is subst:antially

25 vertical.

The angle and size of the insets may be varied in
accordance with the invention. Howevez, the area of the .
inset adjacent the block hottom surface 8 should be
approximately the same area as, or only slightly larger

30 than, protrusion 26 with which it will mate. The area o
of the insets adjacent the block top surface 10 is
preferably larger than the protrusion 26 by a factor of
5% or more and preferably about 1% to 2% or more. This
will allow for adequate movement in the interfitting of

35 blocks in any structure as well as allowing blocks of
higher subsequent courses to setback slightly in the
retaining structure. Further, by varying the size and



Brief Descri ption of the Draw ngs 15 FIGURE 1 is a perspective vi ew oe

one preferred. enbodi nent of the block in accordance with the

i nuéntion. . FIGURE 2 is a side plan viewof the block of Fig. 1.
FIGURE 3 is a top plan view of the block of Fig. 1. 20 FIGURE 4 is a
perspective view of an alternative preferred enbodi nent of the block in
accordance with the I nvention.. Igl GURE 5 is a side plan view of
t he bl ock of Fig 4 FIGURE 6 is atop plan view of the bl ock of
Fig. 4. 25 Fdkson/of Stife AREEROLbi YOIV ewg&ﬁ-ussbal 26 N%khe set

structure constru Wit b, one nt S

bl ock of the i nveﬁéﬁ g‘n Eh ﬁFnP'%bligS q“‘%’egt vvay v w %ﬁ"ﬁ

shown in Fi g Posisiongef ther pronrusion "ti&kén an dnger ﬁémerso
FIGURE 9 is a persfqetive ¥ifvthe sef Wddlelof a reddigagt sm@mﬂdiﬁynt of

the block in acgon t Lhe glgggintl :
perspective view ot%aanof‘%ﬁerﬂ'f lfht her a ter%%t?’\!/aé'I enf)o 1359’9 ?ﬁ bl ock
i n accordance wi t P195kst ferwargeAfi 6aF a8 possibleyjmethack ‘éft’éﬁ?“'p'l an vi ew

of the block depi al/gd mayibe Btgaiféd in the wall. By pushing the hlocks
backward as far as pessible, a set back cf up to 3/4°
may be attained. Here again, movement forward and .

10 backward is the movement of protrusion 26 within the
confines of insets 22A and 22B.

Generally, the top 10 and bottom 8 surfaces of the
block function similarly to the side surxfaces of the
block. The top 10 and bottom 8 surfaces of the bhlock

15 sezrve to define the structure of the block as well as
agsisting in the aligned positioning of the block in any
given retaining structure. To this end, the top and
bottom suefaces of the block are generally flat or
planar surfaces.

20 Preferably, as can be seen in Figs. 1-6, ej.ther the
top or bottom surface comprises a protrusion 26. The
protrusion funotions in concert with the eide wall
insets 22A and _223 to secure the blocke in place when
positioned in series or together on a retaining

25 structure by aligning the protrusions 26 within the
given insets. While the protrusions may take any number
of shapes, they praferably have a kidney or dogbone
shape. As can be seen in Figs. 1-6 as well as Figs. 9=
11, the protrusion may cdnpri.se two cirenlar or ablong

A0 sections which are joined across their middle by a
narrower section of the same height. The central narrow
portion in the protrusion 26 (Figs. 1-§) allows for
‘orietation of the blocks to provide inmer curving and -
outer curving walls by the aligned seating and the

35 relative rotation of the protrusion 26 within, and in
relationship to, any block inset 22A or 22B. In turn,
the 'larg'er: surface area of the dogbone naturally gives



5 ¢ FIGURE 12 is a cutaway view of a retaining structure

constructed with the bl ocks depicted in Figs- 9 and 10. FI GURE 13
Is & top plan view of a block in . accordance with a preferred
alternatlve aspect of the 5 invention. FIGURE 14 is a top plan
view of a black in - accordance with a further preferred alternative
aspect - of the invention. FIGURE, 15 is a side plan view of the
bl ock shown in 10 Figure 13. FIGURE 6 is an enlarged si de pl an '

vi ew of the bl ock rAb'-’-% FegiresiihRlindt) fdebakl wnagpect s of
protrusion 26. - this gﬁ%‘-jg&?ﬁm% aﬁgn gx Ioded Bersipeﬁt 148 ge of the
15 stripper shoe PherEFe et Sreste; RRVeRRih, 17B i s

perspective view of blduksrardtsscomd pr thisfeldmnt:mémhmhlock- FI GURE
18 is a schematic depi GdnaRa0iy ! NheprbtPlsions BEPCEMpralsel BEOrhayenti on.
5 nodules or bars baving e height ranging from about 3/8

inch to 3/4 inch, and preferably about 1/2 inch to 5/8
inéh. The width or dismeter of the protrusions may
range from about 1 inch to 3 inches, and preferably
about 1-1/32 inches to 2-1/2 inches. In shipping, the

10 protrusions may be prorected by stacking the blocks. in
inverted fashion, thareby nesting the p:ot.rusians within
opening 30. : )

Genarally, the. protrusians 25 and insets 223 and 22B
may be vsed with any number of other means which

15 function to assist in securing the retaining wall
against fill. Such devices include tie backs,
deadheads, as well as web matricee such as GEOGRID™
available from Mirafi Corp. or GE(MET™ available from
Amoco. |

20 - The back surface 18 of the block genezrally functions
in defining the shape of the block, aligning the block

' as an element of any retaining structure, as well as
_retaining earth or £111. To this end, the back surface
of the block may take any é!iape consistent with these

25 functions.

One preferred embodiment of the block bac): surface
can be seen in Figs. 1-6. In accordance with the
invention, the back surface may preferably be planar and

. have surfaces 28A and 28B which extend beyond the side '

30 surfaces of the block. In order to make the block more
portable and easily handled, the block may be molded
with any number of openings including centrel dpening
30. This central opening 30 in the black allows for a
reduction of weight during molding. Further, these

35 openings allow for the block to be filled with earth or .
ather product gsuch as stone, gravel, gock, and the l.xks_e

_which allows for an increase in the effective mass of



20 ° ‘Detail ed Description of the Preferred Enbodi nents

Tufning to the figures wherein |like parts are designated with li ke
nuneral s throughout several views, " there is shown a conposite masonry
bl ock in Figure 1. 25 The bl ock generally conprises a front surface 12 and
a back surface 18 adjoined by first and second side surfaces 14 and
16, respectively, as well as a top surfage 10 and a bottom surface 8
each |yi ng adjacent said front 12, back 16, and first 14 and second 16

side 30 surfaces. theabbock px dqskde fogd ateirdwe surfagec! , 8génings and
22B, spanni ng fro”h‘ia? aﬂs%ﬂ% &%Q-méﬁr Gﬂ;el‘%rhﬂtt ion Bkoﬁﬁe%&?@ Jy face
ac protrusions

8. The bl ock top sur so conprl one or nore
26. Each pr ot rﬁ?Pohel%eﬂﬂf?ﬁ’eP ?ﬁ) J% PR P adpdétional il may 204
or 22B, on the bl obk intredtidedc éntd. openings ;awmsam and Backssweflhas 18

general |y comprsegnbi bdnings 2BEnSE WNkdeRIuiflbed 302 Bna" S4055H VO V-
' - adjacent side walls 14 and 16, respectively.

In use, a series of blocks are preferably placed
adjacent each ather, forming a series of fillable '
cavities. Each block preferably will have a central

10 cavity 30 for £filling as well as a sacond cavity formed
betwaen any two adjacently positioned blocks. This.
second cavity is formed by opposing side walls 14 and
16, and adjacently positioned back surfaces 284 and 28B.
This secand cavity, formed in the retaining structure by

15 the two adjacent blacks, holds fill and further
inc:eases the mass or actual density of any given black
structure per square foot of front surface area. .

Genexrally, an unfilled block may weigh from about
115 to 135 pounds, preferably from esbout 115 to 125

20 - pounds per sguare foot of front surface. Once filled,
the block masgs will vary depending upon the £ill used
but preferably the block may retain a mass of about 160
to 180 pounds, and preferably about 165 to 175 pounds
per square foot of front surface when using rock £i11

25 such as gravel or class 5 road base. -

Two alternative preferred embodiments of the
invention can be seen in Pigs. 9-11. PFirst, as can be
seen in Pig. 9, there is depicted a block having
cavities 34 and 36 for accepting fill. Further, this

30 block also has sidewall insets 224 and 228 and a
protrusion for complimentary stacking with the blocks
shown in Figs. l-& or Figs. 10-11. Consistent with the
other embodiments of the block disclosed herein, this
block allows for finishing walls having base courses of

35 larger heavier blocks with blocks which are smaller,
lightar and easier to stack on the higher or highest
courses. While not required, the block depicted in




| eg” 24A extends fromthe back surface 18 béyond the pl ane of the block
firfst side 14. The second | eg 24D extends fromthe back surface 18
beyond the plane of the bl ock second si de 16. 5 o
Conposi te Masonry Bl ock The conposite masonry bl ock of the invention
generally conprises a block body. The bl ock body 5 functions to retain
earth without the use of secondary mechanggnms such as pins, dead heads,
webs and the |ike. 10 Preferably, the block body providers a retaining
structure whi ch may Rigysnaisél and @01l mapdbd\largbor in siimensdion ¢hahsthe

providing a high I eldckColPPiy PY 2 ERs frontOBiriicd P Hab' kaBEacy' face
presented in the wall en t he bl oc% nal#/trzg’e&%eral I ?-/}Eﬁ rrse a
si x-surface 15 artl'z'(:]flé"‘"Lng for RBE PO AT & bFock is
general |y t he frdat shodacen ﬂgmhizh f anmthieo nsthe gweowitd ¢hendogbone

ornament al or degor akia Egdl gp‘ktmlbhezzeiﬁl&w@or refdititnlee thbss 1-3.
The front surface. o

concave, or radial. *}’?Ck ¥°‘g‘éjs']; %tggﬂgﬁn%’g%%ﬁgdbégﬁ : "the

front surface. mepr@m@rmmr éﬁmsmrﬁaééesfriafygﬁaé‘mmﬂl Fi gs.
1-3 and 4-6. Addltl@,ﬁaél;yitjy\qgaet en_gatm/;e. enmbodi nrents of the bl ock of

the invention may be Seﬁ‘]ﬁrfé&r"ﬁ?ﬁ’o g_gil 1 TQe J)I %eneg}‘hg | nveglt | on may

conprise a flat or eor arou

surface 12 creatéd B9 E*BIJ-QQ |B¢tyﬂ§5pow¢ﬁﬁ?-‘aé’ﬂ-?rr§¥@# iaout 75 to 55 pounds,
and most preferably from about 80 to 20 pounds, with the

filled block mass varying from sabout 80 to 130 pounds,
preferably £rom about 95 to 125 pounds, and mast
preferably from about 105 to 115 pounds pexr square foot

15 of front surface usin§ rock £ill such as gravel or class
5 road base.

Anpther alternative embodiment of the block of the
invention can be seen in Figs. 10 and 11. As can be
seen, the block depicted in Pigs. 10 and 11 has angled

20 first and second 1ags 244 and 24B, respecti.vely, as vell
as an angled back wall sections, 18, 18a, and 18H.

The resulting back surfaces 283 and 288, (Fig. 11), -
have a reduced angle alpha which increases the

: structural integrity of the wall by incrcasing the walls
25 resistance to blow out. The angled back surfaces 283
and 2B provide a hatu.r:al static force which resist the
presgure exerted by the angle of repose of £ill on any
given retaining structure. The angled back surfaces 283°
and 28B may be anchored in fill placed between adjacent
30 blocks. any force attempting to move thig bloeck _
o forward, will have to also confront the resistance
created by the forward angled back legs mowing into
| adjecently positioned £ill or, if. the base con::se, the
~ ground benmeath the wall.
35  The use of angled back walls also facilitates
manufacture of the blocks of the imvention.
Specificaliy, the angled back sides 28A and 28B assist




fromthe front of the block,, Fig. 1-3. I n accordance wth one
other ermbodi nent of the invention, 30 the block may conprise a split or
faceted front surface havi ng three sides, Figs. 4-6. The bl ock
of the invention generally also conprlses . two side surfaces 14 and 16,
Figs. 1-6. Thene aide surfaces assist ‘in definition of the block shape
as well 35 as in the stacked'alfgnnent of 1he bl ock. Generally, t he

bl ock of. the invention may conprise side surfaces whi ch take any nunber
of forms includi ndT¥ R3dowing rconveying of blocks once they have been

7 si de surf seapreanghcandi ftemed) f ank thegr arel rhahgs mabanspoztswrimces.
(o obas SurfaceSMCEE§qu€a&q#grd,@ ralg'go ni r? OI’ SleEgJ“ n ﬁét g[ ggg

to accept-any desireéed neans FOrEh

during 5 placemdecks on the qya<pFEE dFodet? Rt E°§FG€ sur¥Bces’
may be .5 this contact occurs at a high speed, the blocks may be

physically damaged. Also, the use of a conveyer which
turns on curves in the course of tramsporting may
' maturally lead to contact between blocks and damage.
Angling the back side legs 24A and 24B allows easier and
10 more versatile conveyer transport and strengthsns tha
back side legs.
. - Angling the back sides of the block alsa assists in
the formation of a cell when two blocks are placed _
 adjacent to each other in the same plane. This cell may
15 be used to contain any assortment of f£ill including
gravel, sand, or even concrete. The design of the block
of the invention allows she-staggered or offset
positioning of blocks when building a retaining wall
structure. The internal opening 30 of the blocks
20 dapicted in Fige. 1-6 and 10-11 may ba used in
conjunction with the cells created by the adjacent
blocks to create a network of channels for the
depogition of £i{ll. Specifically, with the offset
placemens blocks from one course to the next, the
25 opening 30 of a second course block may be placed over a
cell created by two blocks positionmed adjacent each
other in the first course. Thus, opening 30 in second
course hlock is aligned with a cell in the next lower .
course and this cell may be filled by introdiicing
30 gravel, sand, etc. into the opening in the second course
block, The addition of further courses allows the
farmation of a series of vertical channels acress the
retaining structure, (see Eig 7.
From the axis created by back wall 18 the back legs
35 24a and 24B may angle towards the front suzface of the
black ranging from about 5 degreas to 20 degrees,
preferably about 7 degrees to 15 degrees, and most



seenh in Figs:. 1-6. As can be seen, the side surfaces 14 and 16 are
angl ed so. as to define a block which has a greater width at the front
sutface 12 than at the back 10 surface 18. CGenerally, the angle of the side
surfaces (See Figs. 3 and 6) in relationship to the back surface

as represented by al pha degrees, may range from about 70[err] to
90[err], wth an angle of about 75[err] to 85[err], being preferred.
15 The 'side surfaces may al so conprise jinsets 22A and 22B for use
in receiving other means which secure and align the bl ocks during
pl-acenent. |n accopsifurabiyt About Indegriesi terivalivet degreasnt iThe, the

I nsets may span ro e o) u { ottom 20
surface 8. Furt herami%ees@eettlgnlgg*s&&r?gg%g i'o.m Apbie '?%é‘ 8I?ei ght of

ed ,acr.oss
the bl ock to providRgmees,  pEefRakly ahout & r":fle%l Asgzerss 2Rk PS9Er t he
hei ght of the wal |prafieganbly abediedSwiebh?drdeqmsisons Fedthate thiseblooiy al so
be angl ed to p j.de aj N\ | syt S i iha2D. '
vertical . 5 %gséngpeégahdngi g'gy\(l)\?yf_%vm %Lbﬁt b5 ot 13(}'2%:

g e Insets g?% be varie
accordance with tHeS ROEREF orPrHAREDLY 2B 110, T8f I hPoundsn2ad W tacent
t he bl ock bottom sueffacreb8y sfman ckbbet 112 appri@si paundy, twidhsaine fibbedis, or

only slightly lar Qﬁbc"ftoma_w%rﬁrn%? EHSh Odbcaft WibheWhi€d ddundsl,! mate. The
area of the insets ad]acent” the bl o%c)[#( to% Eurf% 1rﬁ§*d:- preferably
| arger than the pPFEFGSEBEY 25FHy akoptf4t T 255 PoYpdy. Q&G preferably
about 1% to 2%0r preferathy strom ahpiut 223 dw 240 pdetdetpemsgoasat£6ot t he
interfitting of of front surface using rock £ill such as gravel or class
5 road base. )
A further preferred embodiment of the finvention may
be gseen in Figures 13-~16. We have discovered that when
15 constructing structures such as those saen in Figures 7
and @, as well as Figure 12, (for example a retaining
wall), several concerns may arise depending upon the
dimensions of the block, length and height of the
structure, environmental conditions inélnding the nature
20 of the £ill used hehind the wall as well as the
enviromment in which the wall is placed including
landscape geagraphy, weather, etc. Additionally,
depending upon the block manufacturing process -used,
certain concerns with the dimensions of the block as
25 well as the various protrusions, openings, and
associated block features, may also be raised.
Specifically, when constructing the landscape structure
such as that shown in Figure 8, the structure is
- generally assembled ond coursé at a time while the
30 appropriate £ill is placed behind the wall. Once
complete, the pressure on the wall will tend to force
blocks of each subsequently higher course owtward
towards the front of the wall. The interlocking nature
of the protrusion 26 and insets, Z2A and 22B, will
35 generally resist the movement between the blocks of any

two given conrses.




35 bI ocks in any structure as well as al | owi ng bl ocks of hi gher

subsequent courses to setback slightly in the retaining structure. .
Fur,tther, by varying the size and position of the inset
relative .to protrusion 26, the set back of the wall may be vari ed.
Further, by varying the position of the protrusion within an inset of
greater rel ative size the set back of a retaining structure my - 5 °
be varied in the structure. For exanple, b}4pulllng t he bl ocks
forward as far as possible a setback of be atjtained in
the wal | . By pushing t¥fe Bav8c E’“”g “F&ig %@g‘y\%l - & set

back of up to 3/ 4"composmﬂ|laeaaxyahm smmg‘agﬁnemm&mrﬁmm and
10 backvard is | DendQuuFriiBhe Pap! £tk @in Hatideh eg&hmacks 8cﬁ;onf}ne5 of
the. - bl ook 1 unctH AP ERRFRSS ¢ i SOSFREt Fa Be Bpoqty ueed a1 ©
5 ¢the structure, as well as the nature of the pratrusion
26. Generally, the protrusion functions to secure the
block on which it is placed or the blocks of the next
adjacént course by interfitting with insets 22aA and 22B.
By using a protrusion having sidawalls of varying ‘
10 angles, the tendency for blocks to push forward out £rom
the wall diie to physical stresses is substantially
reduced. FPurther, we have alsa found that by using a
protrusicn bkaving sidewalls of varying angies,
manufacturing may be stzeamlined and efficiency
15 increased.

As can be seen in Fiqures 13 and 14, the composite
masonry blaocks in accordance with this aspect of the
“invention are generally similar to those shown in

. Figures 9=11. Thase blocks comprise openings 30 and 35
20 as well as a front face 12 which may be faceted (see
 Figure 13 at 12A and 12B), or unfaceted {see Figure 14).
These blocks provide insets, 22A and 22B, as well as, a
protrusion 26 which may span 2 portion of the upper
surface 10 of the block and may bcarder the insets 22a
25 and 22B.-

Generally, as can be seen in Pigqures 13 and i4, the
protrugion can have four sides. The angle on each of.
these four sides may vary in accordsnce with the
invention to provide for a more secure placement of

30 blocks as well as ease in procesaing. Side 26A
represented by length A may generally be found adjacent
opening 35. Protrusion side 268 spamning length B may
generally be found edjacent opening 30. In turn, sides

' 26C generally span length C may be found adjacent insets

'35 22A and 22B. _

With the understanding that the block of the
invention may be uged in any pumber of structural



bi. ock The top 10 and bottom8 surfaces of the block 15 serve to define’

fhé structure of the block as well as assisting in the aligned
poS|t|on| ng of the block in any given retaining structure. To this end,
t'he top and bottom surfaces of the block are general ly flat or

pl anar surfaces. 20  Preferably, as can be seen in Figs. 1-6, either the
top or bottom surface conprises a protrusi 09 26. The protrusion
functions in concert with the si de wal | ?nsets 22A and 228 to secure
the bl ocks in plac ,\&5?]15 e

retaini ng 25 strugtur ar.if:HQ 9!’:i'c?::)&t?ir aglggngfgﬂt hi_n t i of gi ven
i nsets.” Wiil e the t‘r‘l‘]’ﬁ“@ﬁgnn‘ﬂﬁﬁ’t eﬁg hey

preferably have a kiﬂnea/ p:afdﬂgﬂ)rapect qhaq:be Msemaimxb.e Menmnbfl gs. 1-6
as well as Figs. R OdY 1P Kab OPIE it el rcul ar or

obl ong 30 sect] o % ar ol ne thelr m nar r ower
section of the ’%’H‘F % ad %%ﬁqe&flgﬁcfhén

protrusion 26 (F| geis] vgeval | Dactiisr mstaxme.enm‘@mim Zfnheidpwaks 268
provi de inner cur v,*_,pgi ‘ti..n Ottvrd§ UENe g ovil becibyig edali soaRgleLaid Ng

and the 35 relat :a ve O%’E%*'?ﬁ%eﬂ{n %@%’% f&gbgfﬂ%ﬁd’“&lﬁ%ﬁgﬂg‘:m‘l’s%urface

relationship to,
area of the. dogborﬁ? (rreweat| ny)ihleck, placed immediately adjacent i-t,

10 from moving forward when stacked in an interlocking
form, i.e. by interlocking the protrusion of one block
with the insets of an immediately adjacent second block.

Further, by changing the incline of protrusion
surface 26A so as to lessen the angle between the 'upper

15 snrface 10 of the block and protrusion surface 26A (or
away from vertical), the protrusion may be formed more
eaéily duzring block molding. Reducing the angle of
surface 26A from vertical allows the application and
release of the heated stripper shoe in a manner which

20 lowers the potential for retaining £ill within the
heated stripper shoe indentation, (see Figure 17 at
79). Here aqain, the pogitioning of protruszion surfaces

: 26A and Z6B may depend upom how the block is to be used,
with protrusion surface 268 positioned to resist the

25 forward movément of subsequent courses of blocks and
surface 26A positioned to facilitate manufacture of the
block but not compromise the structural integrity of,
for example, the resulting wall, '

The protrusion 26 preferably may also span the

30 portion of the topside 10 of the block between inset 222
and 228. In this instance, protrusion walls 26C run a
digtance C as can be seen in Figures 13 and 14. Here
again, protrusion 26 sidewalls 26C may comprise aay
angle in relationship to vertical which benefits ease of

35 wmanufacture and the structural integrity of any
structure made from the block of tha invention.



thiS protrusion greater strength agai nst forces which ot herw se coul d
cfeate novement anong i ndividual wall bl ocks or fracture of this .
eIenEnt of the block. General ly, the protrusions nay conprise
formed 5 nodul es or bars having a height ranging from about 3/8 . i nch
to 3/4 inch, and preferably about 1/2 inch to 5/8 inch. The wdth or

di aneter of the protrusions may range from about 1.inch to 3 inches,
and preferably -about 1-1/2 |nches to 2°H5 2 inches. In shi ppi ng, the 10

' b I
Dot on, her by nelt PSSO Ls3 AESLAMIGNE o) B5lie Bue, cob B 58

General |y, the pr&@& @si'?gﬁ's'i% ‘-'éfn&hﬁné-k‘!cj‘ Zéﬁoakﬁf‘eféﬁs man q:!’é'eused with
any nunber of ot heenealdyhis khéSmoldite) cEnthe Heekstfi the dtivenagohpe

ret ai ni ng val | u@ga:bmg felid e Ul QLR Sodily it hget@ avai | abe from

deadheads, as [ matri ces suc
Mrafi Corp. OY?@M#&% rYolursi-| aFhe hfe,a(gm:l s“%?@(fo 11 B pack

surface 18 of thedescekd gapmy abkyfilhctooopsessing the fill. and farwming
the block of the inpvention. At the same time, the

heated stripper shoe will form protrusion 26 through

complementary patterning in indentation 79 in the
10 underside of the heated stripper shoe (see Figure 17A)
to form protrusion 26. '

By extending the protrusfon 26 from inset 223
through inset 228 an opening is created on either side
of the shoe, at the heated stripper shoe cuter edge
15 which spans the width of the shoe. When fill is

incidentally ratained within tha indentation 79 used to

form the protrusion 26, it may be effectively removed by
automated means such as a brush, scrapper, and the lika.

The exposure of the indentation 79 to the outer edge of
20 the heated stripper shoe allows a brush to be run across

the undersurface of the heated stripper shoe plate to

- dislodge any £ill which has .i.nadvertently found
 placement in this area. :
' In accordance with a2 more preferred mode of the
25 invention, Figure 16 shows an enlarged czoss-_sectioml

view of protrusion 26. As can be seen in Figure 1§,

protrusion surface 26B generally has an angle delta in

relationship to vertical as shown by axis x-x’. In
order to provide the.greatest resistance towards

30 displacement of a block on an adjacent course, angle
dalta generally ranges from about 0-10 degrees from
vertical, preferably about 2-7 degrees from vertical,
and most preferably about 5 degrees from vertical.

Further, in order to ease manufacture, protrasian

35 surface 26A will generally have an angle theta which
agllows ease of manufacture which prevents fill from
adhering from the underside of the heated stripper shoe.




|n deflnlng t he shape of the bl ock, allgnlng t he bl ock as an el enent of."

any.’ retalnlng structure, as well as retaining earth or fill. To this
end, t he back surface of the block may take any shape consistent with
these 25. functions. One preferred enbodi rent of the bl ock back
surface can be seen in Figs. 1-6. In accordance with the I ntention,

t he back surface nmay preferably be planar aag have surfaces 28A and 28B
whi ch extend beyond the side 30 surfaces of-‘the block. In order to make

the bl ock nore Beh AP Bﬂg#ési:ﬁé/té1%? ?n%é hedal 28K 5%&% ggﬁ?ral

wi th any nunber of _o enln d neruding cen

ni
opening 30 in the BF #d s f BFeferab ?éﬁﬁ%ﬁlé%?qffqﬁeFﬁ AegrRgSnol di ng.
Further, these 35 ﬁpumnvn;tlahIQWNMQmnﬁhhrhbhpMﬂknubéﬂfdbhf!hamftbmearth or

ot her product SUChe@se R ”331:€§£¥53nté&05§  actthd Rezk | KPyquraViigch allom5

for an |ncrease in the effect|ve nass

10 Here again, as one of gkill in the art will realizas
from reading this apolication, the orientation of
protrusion surfaces 26A and 268 may vary depending upon
the structure of the block in the manner in which the
block is used in, in overall landscape structure.

10 Generally; surface 268 will preferably be used in order .
to retain blocks of adjacent courses in place and
against forward movement resulting from the physical
pressure created by £ill icaded behrind the structure.
Further, protrusion surface 26k will generally be

15 positioned in a non-retaining area of the protrusion so
as to facilitate ease and manufacture. As noted
earlier, protrusion surface 26C mey range in angle from
vertical to those limitations put forth for protrusion
surface 26A. G&enerally, the angle of protrusion aurface

20 26C should be adjusted to maintain the strocturzl
integrity of the block, provide the maximum resistive
forces to blocks of ad;acing courses, and provide ease

in menufacturing. '
In use, protrusion 26 may span from inset 22A to

25 finset 228 across a portion of the top surface of the
block. Generally, and ac;arding to this aspect of the
invention, as shown in Figs. 13~16 the protrusion will
have a height ranging from ome-quarter inch to three-
guarter inches andr prefferably from about three eighth

30 inches to one-half jinches. The overall width of the
protrusion from surface 26A to 26B will generally range
from abaut 1 inch to 4 inches, preferably ahout 2 to 32
inches, and most preferably about 2 1/2 inches between
protrusion surface 26A and 26B. Here again, one of

35 skill in the art will understand, having read this
specification, how these ranges may be changed or



the block per square foot of front surface. Qpenings may al so be

formed in the front portion of the bl ocks as can be seen by openings
34 .And 36. Additional fill may be introduced into openings 30, 34, and
36 as weld as 5 the openings forned between surfaces 28A and 28B and

adj acent side walls 14 and 16, respectively. - In use, a series of

bl ocks are preferably placed adj acent gach other, formng a series of
fillable - cavities. Each bl ock preferab @ will have a central 10 cavity

30 for filling ag g&%ﬁggﬁgﬁan%&@v dd il QLR the QE@OQE

adj acently p05|t|one second cavity 1s y opp05|ng
side walls 14 and®vest AR and adj acently positioned back surfaces 28A and

28B.  This secondWhils @] &ortkel blvdkdse deplated hgrefn umay be hﬁdéS t he
two adjacent bl 0 SvaPﬁ!.-QzS ﬁ{-giés NGhd WiiBking £dHIQS gi&%aéé? %?. tront

actual densit | Ve structure per Square f
surface area. ePﬁIF&zean unfilled bl ock may wei gh from about
115 to 155 pounds, preferably from abourARL® 2 o0 125 20 pounds per square
foot of front surface. Once filled, the block mass will vary dependi ng
upon the fill usefocks dgut referably t he bl ock nmay retainpmpgiass of about
160 to 180 pBOGSEls,l-énd Ereferﬁgmﬂout 165 preférbed @uaderrad per
square foot @B front surfack when using rock fill 25 such as gravel or:
class 5 road bas b Two alternatlve preferr d_enmbodi nents of the
. . _ AU"I-
i nvention can betnp tot§0t2§§s % B rst, as~§a§- o
15 gide ta side+ 12-30" 15.25”7 15-20~
BLOCK OF ,
FIG. 9
20 : '
front to back 6~24" g~157 10-12"
top to bottom 4-12" 5-10" 6~10"
side to sider 12-30" 15=25" 15=20"
25
BLOCK OF
FIGS. 10-11
and 13-16
front to back . 12-30" 15-28~ 20-25~
top to bottom 4ul2m : S5=10" 6-10~
gide to side* - 12=30~ 15-25~ 15-20”

35 <« blogk at its greatest dimension on an axis -
perpendicular to f£ront surface.

.Block Structures
The composite mason:y blnck S of the inwention may
be used to build. any number of landscape structuves,
40 Examples of the structures which may be constructaed with
the block of the present invention are eeen in Pigs. 7-
8. As can be seen in Pig. 7, the composite masonry
block of the invention may be used to build a retaining
wall 10 using individual courses or rows of blocks to
45 construct a wall to any desired height.
Generally, construction of a structure such as a
retaining wall 10 may be undertaken by first defining a



seen in Filg. 9, there is depicted a block'having cavities 34 and 36 for

acceptlng fill. Further, this 30 block also has sidewall insets 22A and
22B." and a protrusion for conplinmentary stacking with the bl ocks

dhown in.Figs 1-6 or Figs. 10-11. Consistent with the ot her enbodi ment s
of the block disclosed herein, this . bl ock allows for finishing walls
havi ng base courses of 35 ‘| arger heavier bkgcks with blocks which are

smal | er, i ghter and easier to stack on the higher or highest

courses. Wil e nottdenghi d6sh Hdiathothe delird of the g,.-,-ound in whj,ch_ tbi gs.
1.5 and 10- 11 My polkfi 9efe glr@weama dfHIcLRE. onoePhktodd, g O from
t or t ec struyction of a

the front surface ack sur

structure such as txenchiifmparkdadly nref %ﬂﬂgu%td arLengd.t he
dogbone 5 shapaiepfits sicarsabatl bmam‘ws r:hémritaﬁnmtotﬂascrench bl ocks

inani ”L?é'hoglﬁ ng Higé{am WohiRabbeob! PHtksOhre thed BLRER&PYUnSREptgeforma
preceding courses while backfilling the wall with soil. :
. The blocks of the present invention also allow for
the production of serpentine walls. The blocks may be
placed at an angle in relatfionship to one anather sc as
10 to provide a serpentine pattern having convex and
concave surfaces. If tha desired structure is to be
invardly curving, blocks of the inventfon may be
pasiticned adjacent each other by reduvcing either
surface 28A or 28B on one or both blacks. Such a
15 reduction may be completed by striking leg 24a or 248
with a chisel adjacent deflection 19, see Pigs. 1 and 4.
Deflection 19 is preferably positioned on the block back
surface 18 to allow reduction of the appropriate back
surface leg (242 or 24B) while retaining enough
20 potential open area for filling between blocks.
Structures made from compasite masonry blocks are
disclosed in commonly assigned U.S. Patent No. 5,062, 610
which is incorporated herein by reference.
While designed for iuse without supporting devices, a
25 supporting matrix may be used to anchor the blocks in
the earth £ill behind the wall. One advantage of the
black of the inwvention is that daspite the absaence of
pins, the distortion created by the block protrusions 26
, when mated with insets 22A or 22B. anchors the matrix
30 when pressed between two adjacent blocks of different
Coursas.

Further, the complemsnta:v design of the blocks of
the invention allow the use of blocks 40 such as those
depicted in Figs. l-6 and 10-11 with bhlocks 42 which are

35 shorter in length in the construction retaining wall
structures, (Fig. 12). Tie-backs, deadheads, and web
- matrices may all be used to secure the retaining wall



|ntegr|ty, (see Fig. 12). The bl ocks depictéd in Fig. 9 may weigh
ffomabout 10 60 to 100 pounds, preferably from about 75 to 95 pounds,
and ‘nost preferably fromabout 80 to 90 pounds, with the filled bl ock
rass varying from about 90 to 130 pounds, preferably from about 95 to
125 pounds, and nost preferably from about 105 to 115 pounds per square
foot 15 of front surface using rock fill such as gravel or class 5
road base. Anot her al ternati ve enbod?ﬂent of the block of the

i nvention can be s Sg'l’ﬁ'% Efﬁﬁ urg‘é Tm;,g ock
depicted in Figs. % an gﬁ"as rilﬁﬁgﬁ st g%oyse eg %%l A and
24B, respectively, Sseafgrfoot f%“aﬁrﬂﬁg‘l’ cFl'E?d nkezrain 18A
and 18B. Th&laesuhlom zack asrthoss @Aﬂamﬂ ﬂBB,.gsFl -6 ldnd

have a reduced ang'*%.. P%?%llfst&dzgﬁrm%4$%oume§tlfz%ﬁt Hi@élﬁ]r&fiq{' rE)é of

the wall by i ncrea5| n resj stangc ow out e angle
back surfaces 28A t g% Péﬁ%’r &0 Bi9a % dﬁﬁda?'“sFﬁ?l"tPPF’GrE‘éuWﬁ%h s st
t he pressure exarnschﬁgl desdgangfeabl tlepddecks disclosedamgreir given
retaining structur ahed bagkisugd %352@@:11 iggmgﬂgémy be
anchored in fill p ac bet wé‘en adgacent 30 l.ocks a8 ﬁ orce attenpting
to nove this bl ock®2EF FPsha\}’r-?We&Fléo B, Fie RRCkR F IR ance

created by the for pans. alﬂyﬁﬁsbaukmgwm/mwg batuseful i ancimrting
positioned fillppor ¢néfadd18RABGcERE" BF M,% whenOk4ud)d £88 "@pddhidle wal | . 35

rhe use of angted eCichalls L0 TACILAE cue retatasng smevorue.

The Stri. r Shoe/Mold Assembl
the invention also comprises a heated stripper shoe,

15 a heated stripper shoe/mold assembly and a method of
forming concrete masonry blocks with the shoe and mold
asgembly.

The stripper shoe and mold assembly gemerally
includes a stripper shoe plate 70, having a lower side

20 75 and an upper side 77, ¥Fig. 17A. The stripper shoe
Plate 70 may have indentations to form block details
such as thosa shown at 79 on the shoe lower side 75,
(see also 26 at Figs. 1 and 4). Heat elemants 78 may be
pdsitioned on the stripper shoe plate upper side 77.

25 Positioned over the heat elements 78 on the upper
surface of the shoe plate is a heat shroud 80 (shown in
o’utline) . The heat shroud lower side is configured to
cover the heat elemente 78. Once the heat shroud B0 is
positioned over the upper surface 85 of the stripper

30 shoe plate 70 wiring for the heat elements 78 may be

' passed through the heat shroud 80 and further into the
bead assembly.
The assembly may also comprise a st:andoif 80 which
attaches the assembly %o the block machine head 95. The

35 standoff 90 is capable of spacing the stripper shoe

plate 70 appropriately im the block machine and



=nanuf acture of the bl ocks of the invention. Specifically, the angled

batk si des 28A and 28B assi st in allow ng the conveying of
biocks once they have been conpressed and forned, and they are being
f?ansported to the curing facility. Generally, the proximty of the

bl ocks on the conveyer say |lead to physical contact. |f 5 this contact
occurs at a high speed, the blocks may be physi cal | y danaged. Also,. the
use of a conveyer which turns on curves i the course of transporting

my  naturally Igfmm&agnmgt.r@ﬂmem% G tae 00110
7

t he back side | egs 4B al | ows easi er versatl
transport and strenﬂ‘f‘f}(ﬁ? i fhoe Angl i ng the back

sides of the bl ock al s@hassssesblyn also chepfisefa veldS0ahgeing vren t wo
bl ocks are pl aced 1nfsaq5gcgggﬁjhgxﬁa eQbhed #d) cbhipismiiR RhaGueethi s cel
may 15 be us.ed te Clg)n 1Hetal Y LS r:rt'?.]%egfsll el E:la‘pglﬂ)dl 8he mold
' generally has an open center 63 bordared by the mold
walls., DPositioned beneath the mold is a pallet (not
shown) used to contain the concrete fill in the mold and
transport finished blocks from the molding machine.

10 ° The spripper shoe 70 serves as a substrate on which
the heat elements 78 are contained. Further, the
stripper shoe plate 70 also functions to form the body
of the block a5 wall as detail in the blocks through
indentations 79 in the stripper shoe lower surface 75.

15 In use, the stripper shoe 70 functions to compress £ill
positioned in the mold and, once formed, push or strip
the block from the mold 50.

The stripper shoe plate 70 may take any number of

. designs or forms including ornamentation or structural

20 features consistent with the block to be formed within

 the mold, Any number of steel alloys may be used in
-fabrication of the stripper shoe as long as these steel
alloys have sufficient resilience and hardness to resist
abrasives often used in.concrete fill. Praferably, the

25 stripper shoa 70 is made from steel alloys which will
resist continued comprassion and maintain machine
talerances while also transmitting heat from the heat
elements through the plate 70 to the £i1l. In this

- manner,;. the total- thermal effect of the heat elements 1s

30 zrealized within the concrete mix.
~ Preferably, the stripper shoe plate 70 is made from
a2 carbonized steel which may further be heat traataed
after forging. Preferred metale include steel alloys
having a Rockwell "Cr~Scale rating from about 60-65

35 which provides aptimal wear resistance and the preferred
rigidity. Generally, metals also found useful include
high grade carbon steel of 41-40 AISI (high nickel



gfavel sand, or even concrete. The design of the block . of the
‘nvention al I ows the staggered or offset posi tioning of bl ocks when

bui |-di ng a retaini ng wal | structure. The inter-nal J
Bl ocks 2Q depicted in Figs. 1-6 and 10-11 may be used }rﬁﬁté éﬁ%ﬂ%ﬁgn
with the cells created by the adjacent bl ocks to cfeate [

channels for the deposition of fill. ﬁglfically, W th the of fset
pl acenent bl ocks from one course to the nex the 25 opening 30 of a

second course bl 0Gg ¥BYe D ek ,_cﬂbbncg@egleqohgot ga)
posi ti oned adj acent eacﬁ epﬁéot nfé\ﬁ |rst cour se hus v\é\gnem% 30 in

second cour se 3idgdynick gﬁ’é’dt\ﬁ’t ﬁﬁ'g erel® PFR ?ﬂf—?"h cour se
and this cell nay inelhdés echtbon mteefiubaving@®@ sgrwm:alsam ef ;A3Gd.nto the
opening in the Se(ﬂ@@eﬁ:@é’& SfeeisPhdel. idEBudddishhofr QSOfUUEﬁBfﬁaC%g'ﬂﬁs

o et R Sl et of o L ETGON] 89005 U0
wal | 18 the back Itbgssadwmwmhhy ditg errbppatishoheplaont7Gwalyace of
the bl ock rangiyadbfaen alililat2a8B888 068 ik BRadeaiRably by imf erably
about 7 degrees to 15 dec% %%%ce%ggsn}gngwn to those of skill in the art
includiang the nut, washer, and bolt mechanisms known to
1¢ those of skill in the art. '

One preferred heated stripper shoe design which
complements the block mold is shown in Fig. 13B. The -
stripper shoe comprises a first section 72 and a second
section 74, with the first section 74 having

15 indentations 79 on the shoe lower side 75, A heat.
‘element 78 is positioned over indentation 79. The outex
perimeter of the strippaer shoe 70 may genexrally
complement the interior outline of the mold 50. Heat
elements 78 are preferably positioned adjacent to

20 indentarion 79 on the shoe lower side 75 to faci.lztate
the formation of that point of detail created by the
indentations 79 in the stripper shoe 70. While
generally shown with one form of indentation 7%, the
strippexr shoe plate 70 may be capable of forming any

25 number of designs through indentations in tb.e shoe plate
lower surface 75 depending on the nature of ‘the bleock to
be formed.

The invention may alsoc comprise one ar more heat

_ elements 79. Generally, the heat element 78 "functions

30 to generate and transmit radiant emergy to the upper
surface 77 of the stripper shoe 70. The heat elements
are preferably positioned zdjacent indentation 79 in the
ghoe plate lower surface 75.

Generally, any type and quantity of heat elemem:s 78

- 35 may be used in accordance with the invention. However,
preferred heat elements have been found to ba those
which will withstand the heavy vibration, dirt and dust

This Sheet Has Been Reﬂlaced




13 ) preferabl y about 10 degrees to twelve degrees. The angl e beta -
may general ly range from about 60 to 80 - degrees, preferably about 60
1,0 .75 degrees, and nost preferably about 65 t@-to—degiess—~Eurt her, -
this blogk 5 (Fi.gs. 10 and 11) may vary 'in wei gFtTHlScSHEiE}BdlAS BEEN { o

150 pounds, preferably about 110 to 140 pounds, arjd nosREPLACEDpr ef efably
fromabout 115 to 125 pounds, with the filzsd ttockTeEssTvaryrmg from
about 210 to 265 pounds, preferably from about 220 to 255 pounds, and

nmost 10 pref er ablepmiionnimbchis 226 Lronfertt .00 Praefepead dpakr elévents areof
front surface uwsﬁ%é%&h'&:@%@ SiPEducel Eixé&%moveﬁfféﬁ‘d:ﬁ@

13-16. Ve have dRSEGYRr P iinALIAKR $oF AARS: PAEYITIN AE DR, ECE WRTF Fgures
t hose seen in Fi gtwesaﬂsemblyammmmsfﬁrgm:ﬂlmw(tm exanpl e a
(rjet ai ni ng . srﬁb %faécﬁ&’ﬁ{tﬁlo ”‘Eﬁéﬂ&a ”@kfﬁ%ﬁi@ SR B UPON the
envi ronment al  cofPETOREAIARAPAY Tihe SHELAPEE 2400 0 ERFOH Tbedbeni nd
the wall as vvel | seanddkf 20. environment in which the wall is placed
i'ncl udi ng | andsogpe 1Redeaeh¥nt Wt Reprets  any'\ddinbaP NGt | V.
electrical resistance elements which may be, for
10 example, hard wired, solid state, aor semiconductor
circuitry, among othars. The heat element 78 may
generally be positioned over indentations 79 in the
stripper shoe lower surface 75, Pig. i3A. By this
positioning, the heat element 78 is able to apply heat
15 to the stripper shoe 70 in the area where it is most
neaded, that is, whezre the block detail (in this case,
protrusion 26, see Flg. 1) is formed in the concrete mix
held by the mold. '
The heat element 78 may comprise any number of
20  commercially available elements. Generally, the power
provided by the heat selement may range anywhere from 300
watts up to that required by the given application.
Preferably, the power requirements of the heat element
- may range from about 400 watts to 1500 watts, more
25 preferably 450 watts to 750 watts, and most preferably
about. 600 watts. Power may be provided to the heat
elepents by any number of power sources including for
example, 110 volt sonrces equipped with 20 to 25 amp
circuit breakers which allow the assembly to run off of
30 normal residential current. If available, the assembly
may also run off of powsr sources such as J-phase, 220
volt souxces ecuipped with S0 amp civcuit breakers cr
other power sources known to those of skill in the art.
. However, the otherwise low power requirements of the
35 agsembly allow use in any enviromment with minimal power

supplies.
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dependi ng upon the bl ock manufacturing process used, certain concerns

wth the dinensions of the block as 25 well as the various protrusions,

openri ngs, and associ ated bl ock features, nay al so be rai sed.

Specifically, when constructing. the | andscape structure such as that

shown in Figure 8, the structure is general ly assenbl ed one course at a

time while the 30 appropriate fill is placegybehind the wall. Once

conpl ete, .the pressure on the wall will tend to force bl ocks of each

subsequent |y hi gher csmmmtﬁmzd vsefuloiar dhet havéntonin ahclide wal | . The

I nterl ocki ng nat ur, 6 d 228 wi ||
ct% 1233 Qro e?:rs %Uéiﬂﬂﬂ% E'B C‘tﬁ‘.&%}rﬁ mééérf.’é‘

35 generally resis Il ven
cour ses. Company, through distributor such as:ﬁganqer Indusqﬁg ave
found that the stoctofdiinmiseqai.t yTidsen elementonposs tad inheenr foudndoalb
structure generfl byof0RESaddy ' Wesenbly and disassembly in the stripper

shoe of the invention as well as gnod tolergnce o

vibration, dizxt, dust, and other siresses encountered in

such an environment. _
Generally, the heat elements may be activared by
10 hard wiring as well as any other varjety of electrical
feeds known to those of gkill in the art. If hard
wiring is used, provision méy be made to circulate this
wiring through the shroud B0 and standoff 20 by varions
openings 88. The heat element 78 may be externally
15 controlled through any number of digital or analogue
mechanismes known to those of skill in the art located at
an extermal point on the black machine.
Heating the stripper shoe elements 78 allows the
formetion of block detail such as indentations ox
20 protrusions, or combjmations thereof without the fouling
of the shoe plate 70. Datail is essentially formed by
case hardening the concrete £f11 adjacent the element
78. This allows the formation of block detail which is
both ornate and has a high degree of structural
25 dnregrity. -
The invention may also comprisze means of attaching
the heat element 78 to the stripper shoe 70 such as a
heat block. Examples of attachment means for the heat.
elements 76 may be seen in conmorily assigned U.Si Patent
30 Application No. 07/828,031, filed Jammary 30, 1932,
which is incorporated herein by reference.
Fhe strippex shoe may also comprise a heat shroud 80
(shown in outline), Fig. 17A, which thermally shields orx
insulates the beat elements 78 and molding machine. The
35 heat shroud 80 also functions to focus the heat '
gene:ated by the heat elements 78 back onto the stripper

shoe 70.



the coefficient of friction-between the bl ocks of adj acent cour ses,
t-he f.ootprint of the blocks used in 5 the structure, as well as the
pature of -the protrusion 26. Cenerally, the protrusion functions to
secure the bl ock on which it is placed or the blocks of the next

adj acent course by interfitting wirth insets 22A and 22B. By using a
protrusion having sidewalls of varying 10 gles, the tendency for bl ocks
to push forward out from the wall due to physical stresses is
substantially . redugednedtiidHiond §¢ diy cakbseny Qiudthoichaf Siyapss bg a

protrusion having si I fe Vv ' d uri be
streanl i ned and ef?al'%i%' chi% iq géér%g‘gﬂén?phgéh ﬂ_le ,&swc%gﬁgg;é seﬂ% ﬁ%xf—‘i gures
13 and 14, the co 80 shauddoprsfeanalilys cPAtaLT Sbfaheet W 19MaO%ss aspect
of the i nvent iTen arFe tieierond, ytise hdatr shoond dke priedferabhy has Ri gur es

9-11. Th bl ack ' k 3 t f
12" whi ch may be f ?ﬁgﬁgﬁi%ﬁmﬁ?ﬁ%ﬁ%ﬂs S Sha JeiBhy B8 ek ied

{ t 12A and 1
(see Figure 14). OVerThRe NeAt,ELemeyLs,; &eppﬁé’é%%’feéfﬁ &ﬁﬁ 92HET as wel | as,
a protrusi on Zaxfaceh?Tmf shanstrippeti ghoaf?d.he Agppbe same suimbace 10 of

the bl ock and may J4aAciesud i) UBSigretah1opabit &ABa £lush widiPRReal 1Y, as

d nma 5 ; !
can be seen in Fi %ures protrusion can have four sides.

The angl e on each &F:iypert&ﬂpgeup?%,sﬂgif&gg Yy vary in accordance with the
i nvention to pgitovi de Poeferablye thene dspkagpacatbesivedf the owperas wel | as

ease in processi NQurenkd®Phe hear element and the opening or void in
the heat shroud 80. Air in this additional space also
serves to insulate the standoff and mold machine from
the heat created by the heat element 78.
15 " Generally, the heat shroud 80 may comprise any metal
' alloy insulat{ve to heat or which is a poor conductor of
thermal energy. Metal alloys such as brass, copper, ox
compositaes thereof are all unseful in forming the heat
shroud 80. Also usefnl are aluminum and Lite oxides and

20 alloys. Alloys and oxides of aluminum are preferxed in
the formation of the heat shrond 80 due to the ready
commercial availability of these compounds. Aluminum

~alloys having an ASTM rating of 6061-T6 and 6063~T5Z are
generally preferred over elemental aluminum.

25 The assembly may additionally comprise a head
standoff 90, attached to the stripper shoe plate 70, to
position, aid in compression, and attach the head
assembly to the block machine.

- Generally, the head standoff 90 may comprise any

30 numgber of desigus to asgist and serve this purpose. The
head gtandoff may also be nsed to contain and store
various wiring or other elements of the strippar shoe
assembly which are not easily housed either on the

_ stripper shoe 70, or the haat shroud 80.

35 Tha head standoff 90 may comprise any number of
metal alloys which will withstand the environmental
stresses of block molded procaesses. Preferxed metale



represented by length A may generally be found adjacent openi ng 35.

Pf gt rusi on si de 26B spanning | ength B may general ly be found adj acent
gpening 30. In turn, sides 26C generally span.length C may be found
adj acent “insets 35 22A and 22B. Wth the understandi ng that the

bl ock of the I nvention may be used in any nunber of structural

15 configurations, an additional viesgof the protrusion of t he

i nvention may be seen in Figure 15 in accordance with a preferred
aspect of the inveatiwde skeeladlloys havimeen Ropkeellsigms2@lgenarialg y has

visible three 5 gigdevaldss. ¢a.6é mcﬁgﬁfa’%ﬁ%‘ggﬁﬁrm‘%ﬁe%%% i n

this view ' In this instance protrusi IS pOSI'EIOI"I

t owar ds t he bIockaﬁédﬂuiﬂmsﬁﬂm?§iéﬁ§+ as to provide an adequate
stoppi ng or nesting rexexalim netalsofqm:fﬂ/_m‘abyublumkmapuam:mdl ately

adjacent it, 3 the head standoff mold of the present invention include
high grade carbon steel of 41-40 AISI (high nickel
content, prehardened steel}, carbon stael 40-50 (having
added nickel) and the like. A preferred material
includes carbon steel having a structural ASTM of A36.

10 Generally, the head standoff 50 may be made through any
mmber of mechanisms known to those of skill in the art.

The assembly way also comprise a mold 50. The mold
generally functions to facilitate the formation of che
' blocks. Accordingly, the mold may comprise any materisl

15 which will withstand the pressure to be applied to the
block filled by the head. Preferably, metal such as
steel alloys having a Rockwell "C”-Scale rating from
about 60-65 which provide optimal wear resistance and
the preferred rigidity.

20 - Generally, other metals found useful in the
manufactnre of thae mold of the present invention include
high grade carbon steel of 41-~40 AISI' (high nickel
content, pcehardehed steel}, carbon steel 40~50 (having.
added nickel) and the like. A preferred material

25 4inclpdes carbon steel having & structural ASTM of A36.

Mold 50 useful in the invention may take -any pumber
of shapes depending on the shape of the block to be
formed and be made by any number of means known to those
“of skill in the art. Generally, the mold is produced by

30 cutting the steel stock, patterning the cut stecl,
providing an initial weld to the pattern mald pieces and
hest treating the moid. Heat treating generally may
take place at temperaturaes ranging from about 1000°F to

. abopt 1400°F from 4 to 10 hours depending on the ability

35 of the steel to withstand processing and not distort or
wazrp. After heat treating, final welds are then applied

to the pieces of the mold.



1Q “from novi ng forward when stacked in an interl ocki-ng form i.e. by

i nt-er.l ocki ng the protrusion of one bl ock with the insets of an

L.imedi atel y adj acent second bl ock. Further, by changing the
tAicline ef protrusion surface 26A so as to | essen the angle between the
upper 15 surface 10 of the block and protrusion surface 26A (or away
fromvertical), the protrusion may be forngg nore easily during block
nol di ng. Reducing the angle of_ surface 6A fromvertical allows the

application and r Fg;g r efmd BN gWhi ch

20 lowers the potent?ét‘ i retalnln ‘Fﬁ’u?t & mthcigtﬁl':B at d%isltrlpper
shoe indentation (R MadLF gepexasly ““"":"f"é-)"’n 'F‘éﬁ"ér ko Fhﬁgﬁ) #Fi BRi ng of
protrusion surfacesxthstnaﬁﬁzgamieZﬁBesmejep'eaﬂedlmm thenblbek awhinas to be

used, Wi th progfU4sjsgn ,s*gt,%(i? 2‘?&’{25 an é;ﬁ._ g2t She! &&ddoef Orvard

novement of subsequent. course

surface 26A S|t|onedto
facilitate manuf actfe-tdngiiecks. LTRR mMalg: wabls MWiRh g’ﬁl 3 rfgfoﬁructural
integrity of, tholckaraspibacht héll emﬁdnmngamlﬁhe pmcesSimhe protrusion

26 preferably nay ﬁelr%ﬁxei@@é“ otfhené%lm tfoRRaOfon N viearsi §8edfraf mbiie bl ock
bet ween i nset 22A 22B. I'n this instance, protrusion walls 26C run a

di stance C as can %P@‘Pgééﬁ M Figures 13 and 14. Here agai n, protru5| on .
26 sidewal | s-26C may Genrpraldy,ady can hengpenin Fdicat 1dRshFRe melderti cal

whi ch benefitsjpasy i§§s m&ﬁacédﬂ‘ﬁo&ndzﬂﬂzﬂ& isugEdcal 54 ntRgwbty of any
structure rade froarg rl:)sltocélidOf ih ace %(intgg&'l a second side surface
58. As noted, each of thase surfaces funetion to hold
£11} within a contained arez during compression, thus
- resulting in the formation of a block. Accordingly,
" 15 each of these mold surfaces may take a shepe consistent
with this function.

The mold side walls, 51 and 58, may also take any
shape in acegrdance with the function of the mold.
Preferably, the side wzlls each comprise an excension 64

20 which are useful in forming the insets 222 and 22B in
the block of the invention, gee Fig. 1. In oxder to
fora insets 22A and 22B in the block of the inventioxn,
extension 64 way have a dimension which is fairly
regular. aver the depth of the mold. _

25 However, if insets 22A and 228 are reguired which
have a conical shape as seen in Pigs. 2 and 5, the
extensions may be formed to have a width at the rop of -
the mold which is greater than the width of the
extension at the bottom of the mold.. This will ‘result

30 in the insets 22A and 22B vhich are seen in the various
embodiments of the block of the imvention shown in Fige.-
1-6 as well as Pigs. 9-11 while also allowing stripping
of the block from the mold 50 during processing.

- The mold may preferably also comprise one or more

35 support bars 60 and core forms 62. The support bars 60
hold the core forms 62 in place within the mold cavity
€3. Here agaln, the support bars may take any shape,'



E){féndl'ng the protrusi on 26 across the top side 10 of a portion of the

bf ock al so benefits manufacture. Cenerally, in the nolding of the
block of the invention, the nmold will be filled with conposite nmx to
t'he 5 .intended vol une. The heated stripper shoe w eind
upon the fill, conpressing the fill, and formng - Wﬁ@?gEE’%H@ﬁ%Q

I nvention. At .the sane tine, the heat ed stri ppel—shoe-u p orm .
protrusion 26 through conpl ement ary paﬂBernlng |n i ndentation 79 in
the 10 underside of the heated, stri 74%) to form
protrusi on 26. £1z8, gz, maye i Hﬁlia] &%ﬁn s&hess A

t hrough i nset 22B #unwoti@misng i s created on either si de of the shoe, at

a1 [y o1 PP Bl A B ff@ﬁ:éﬁewm%fﬁ%“?ﬁsgﬁwdt%%rﬁ?:fthze
formthe protrusi oﬁﬁzs*, BERLRY ¥§b§ *é’f‘Fe%'t‘?‘fr"gT F Y‘%&&

5 mold 50 resting on opposing sz.de walls 51 and 59. The
support bar 60 functions to hold the core 62 within the
mold centxal opening 63, Complementing this function,
the supporﬁ- bar 60 is generally positioned in the

" central area 63A of the opposing side walls 51 and 58.
10 The core form 62 may also be held in place by an
additionzl support 62A (shown in cutline) placed between
the back wall 54 of the mold 50 and the core form 2.
" Support har 60 mey alsc be held in place by a bracket 85
affixed above and around the outer perimeter of the mold
15 50 at the edges of walle 51, 52, 58, and 54. The use of
these various support structures reduvces core form
vibration during the molding process.
" As can be seen in the ontline on Fig. 17B, the core
- form 62 are supported by bar 60 which span the width of
20 the mold 50 resting on the opposing side walls 51 and
58. The core forms have any number of functions. The
core forms 62 act to form voids in the resnlting
composite masonry block. In tuzn, the core forms
lighten the blocks, reduce tha amount of £ill necessary
25 to make a block, and add to the portability and
handleability of the blocks to assist in tr}msport and
placement of the hlocks.
Also prefaerred as can be seen in the view provided .
in Fig. 13B, the core form 62 is affixed to the support
30 bhar 60 at insert regions 60A. These insert regions 60A
assist in positioning the core forms. As can be seen,
the support bar 60 projects upwards f£rom mold S0. 2s a
result, the stripper shoe 70 and stand off B0 may be
partitioned or split as can be seen by openings 76 and
35 86, respectively (Fig- 17A). The separate sections of
the shoe 70 and stand off will allow adequate -
compression of the £111 without obstrm:tion by the

[ .
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automat ‘ed neans such as a brush, scrapper, and the |ike. The exposure °
of >the indentation 79 to the outer edge of 20 the heated stripper shoe
allovvs a brush to be run across " the undersurface of the heated stripper

Shoe plate to di sl odge any fill which has i nadvbm.grg,.l'gg fI‘IA@@gEN

pl acenet in this area. In accordance with a é de of
the 25 invention, Figure 16 shows an enl argeg cross_s.er:ﬁ vitew of

protrusion 26. As can be seen in Figure 16, protrusion surface 26B
general | y has™ an angﬂx@pdﬁ‘;tm 80, If ahwah,obbai yativusesécriainsaefsbhean by
axis x-x'. In E.p%@t H4 96 AP lafa! SBE 0P Hlay! BRI YA Headl

di spl acenent of a bloc an adjacen course, angle delta generally
ranges from about oFProthe Prom . vertical, preferably about 2-7
degrees fromverti cal wnileam&enmsld pufeft:heaﬂrymmim uSy ey reesmbLedn
vertical. n any RhA6Er (dE ﬁé&ﬂs"f% %ﬁhﬁé@:z@&ﬁh&%h&&ﬁﬁx

f 26A wi | | I h I I
ANt actur 6 i ge“ira AR Ry e ey O

manuf act ure whi ch pfé¥
heated stripper shoguter beams 55 and 56, each oF ich have an intarior

indentation, 61 and 67 respectively. &s can be seen,
bolt elements 57 may be fir into the front wall 52 and
10 back wall 54 of the mold 50. The side walls 51 and 58
of the mold may be held in the outer beams of the mold
by nut plates §5 sized to f£it in indentations 61 and 67.
In turn the nut plates &5 may be held within the outer
beam indentations 61 by bolt means 53. In this manner,
15 the mold 50 may be held in place even though constructed
of & pumber of pieces. o
Block Molding
An additional aspect of the present invention is the
process for casting or forming the composite masonry
20 blocks of this invention using a masonry block mold
asgsembly, Figs. 13A and 13B. Genexally, the process for
making this invention includes block molding the
composite masonry block by £illing a block mpld with mix
and casting the block by compressing the mix in the mold
25 through the application of pressure to the exposed mix
at the open upper end of the block mold. an ocutline of
the process can be seen in the flow chart shown in Fig.

i8.

In operation, the assembly is generally positioned

30 in the block molding machine atop of a removable or
slidable pallet (not shown). The mold 50 is then loaded
with block mix or fill. As configured in Figs. 17A and
178, the mold 50 is set tp form one block. Once formed

 and cured, these blocks may be split along the

35 deflections created by flanges 66 which may be
positioned on the interior of sidewalls of the mold.
Prior to compression, the upper surface of the mold is

is Sheet Has Been Re; ‘i
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17 - ‘Generally,- ahgl e theta may range from 10 to 25 degrees from

vertical, preferably from about 15 to 22 degrees . fromvertical, and
preferably about 20 degrees from vertical as represented by access
Z-7Z', Figure 16. 5 Here again, as one of skill in the art wll
realize fromreading this application, the orientation of

protrusi on surfaces 26A and 26B nmay vary depgadi ng upon the structure
of the block in the manner in which the bl ock is used in, in overall
| andscape struct ur eribmatedcteragtinle thef£8bl 2@ wekapet arerakld witlused in
or der to retai iy Fekd Box AHaveeN{néO WA )i RoPratdrel Rty excasfi NSt

forward novenent r l.tin r h I Calen pressure created by fill
| oaded beni nd the et ufus Hid & ?ﬂ%’?,s’%’ﬁoﬁ"r‘:&&% %?Pffééié%k wi | |
general |y be 15 pdsershedy ithe sonivsasimey 78r Ehrongh Reagr evsemdln so
as to facilitatesease @pénresipragkicr, die ﬁﬂ:tﬂﬁﬁer SR [70e EorPaOt B LEIKON

Forth for prottus aiit PR s OBk end R s mo}f Sl RRso PR TS, DY

forth for protrusion™ ~ Surrace )
surface 20 26C shGH<EPPer fass tadentarkam7di fot aeeate gcPuphrusion (3 egrity

01;_ the bl ock, provijsechbersmnadbBloERs | $dd \Fig. #.f OrieiRs 1hoehtfEiSn Qfay
e s o, YA BY 15558 e, T BB 00 3 gronen D 158
the top surfacebf prréerably about 1-1/2 to 2-1/2 inches, and most
preferably about 1-3/4 to 2 inches.
In accordance with the invention, this indentation
79 is heated by elements 78 sc that protrusions 26 of
minimal zize and varying shape may be formed without the
15 build vp of £ill on the stripper shoe 70 at indentation
79. By doing so, the assembly may be used in the
automatic manmfacture of blacks by machine.
Blocks may be designed around any number of
different physical properties in accordance with ASTM
20 Standards depending upon the ultimate application for
the block. Fox example, the fill mey comprise from 75
to 95% aggregate being sand and gravel in varying ratios
depending upon the physical characteristics which the
finished block is intended to exhibit. The £ill
25 gemerally also comprisas some type of cement at a
concentration ranging from 4% to 10%. Othér .
constituents may then be added to the fill at various
trace leveles in order to provide blocks haviag the
intended physical characteristics.
ao Generally, once determined the f£ill constituents may
be mixed by combining the aggregate, the sand and rock
in the mizer followed by the cement. After ome to two
and one-half mimutes, any plasticizers that will be used
are added. Water is then introduced into the £i11 in
35 pulses aver a one to two minute period. The
concentration of water in the mix may be monitored
‘electrically by noting the electrical resistance of the



b.l:}goc’k. Generally, and according to this aspect of the i nvention, as

shown. in Figs. 13-16 the protrusion wll have a hei ght ranging from
gne.quarter inch to three- quarter inches and preferably from about
three eighth 30 inches to. one-half inches. The overall wi dth of the
protrusion fromsurface 26A to 26B will generally range from about 1
inch to 4 inches, preferably about -2 to 3 4;inches, and nost preferably
about 2 1/2 inches between protrusi.on sur’T ace 26A and 26B. Here again,

one _o; 35 skil Ih | mibkhatavicivds tiRderiring; tga\@ma&sad While the
speci fication, how .
18 ot herw se %@?e@%&%{&xﬁ)&ﬁﬁﬁt ﬁlgé sfé'é.l)'%ef%lf'm%]haé: ion to

i nvention. - angrpee £431 formubatiarok $CepReieddY EARTes AEPmabrute
in varying scal es, 1&hesfadunnieng t abl e provi des general 5 gui delines on
Sl ze. 5 Once the mold has been £illed, leveled by means such

ag a feed box drawer, and agitared, a comprassion
mechanism such as & head carrying the inventive assembly
converges on the exposed surface of the fill. The
stripper shoe assembly 30 acts to compress the £ill

10 within the mold for a period of time sufficient to fomm
a solid contiguous product. Generally, the compression
time may be angwhere from 0.5 to 4 saconds and more
preferably about 1.5 to 2 seconds. The compression
pressure applied to the head ranges from about 1000 to

15 about 8000 psi and preferably is about 4000 psi.

Once the compression pexiod is over, the strippexr
shoe 70 in combination with the underlying pallet acts
to strip the blocks from the mold 50. At this point in
tizie the blocks are formed. Any block machine known to

20 those of skill in the art may be used in accordance with
the invention. One machine which has basen found usaful
in the formation of blocks is a Besser V~3/12 block
machine. . )

Generally, during or prior to compression the mold

25 may be vibrated. - The f£ill is transported from the miger
to a hopper which then £ills the mold 50. The mold is
then agitated for wp to 2 to 3 seconds, the time
necessary to ensure the f£ill has mniformly spread

- throughout the mold. The blocks are then formed by -

30 compressive action by the compressive action the head.
Additionally, this vibrating may occur in comncert with
the compressive actian of the head onto the £i11 in the
mold. At this time, the mold will be vibrated for the
time in which the head is compressed onto the fill.

35 Once the blocke are formed, they may ke cured
through any means known to those with skill in the art.

Curing mechanisms guch as simple air curing,



/

TABLE | . BLOCKS OF . Mbst FIGS. 1-6

Gener al Preferred Preferred 10 front to back 12- 30"

15 28" 20- 25" top to bottom - 4-12" 5-10" 6- 10"
side to side* 12-30" 15- 25" 15-20" 15 BLOCK OF

FIG 9 20 front to back . 6- 24" - 8- 15" 10- 12" top
to bottom 4-12" 5-10" © 6-10, side to side* 12- 30"
15- 25" 15-20" 2S BLOCK OF FI GS. i%) 11 and 13-16 30

front to back %zﬁ:o%(ia.ving, st:ea?nh:?&inq O mdbt curidgQPake HTL @y@ful )
4-12 5- 1Omt.hcds caring s:h CpiSer $Cihe pres 39nventian 15-25

15- 20"
Air curing simply entails placing the blocks in an

envivonment where they wfill be cured by open air over
5 time. Autaclaving entails placing the blocks in a
pressurized chamber at an elevated tamperature for =a
certain period of time. The pressure in the chamber is
then increased by creating a steady mist in the chamber,
After curing is complete, the pressure is released from

10 the chamber which in turns draws the moisture from the
blocks. '

' Another means for curing blocks is by steam. The
chamber temperature Ils slowly increased over two to
three hours and then stabilized during the fourth hour.

15 The steam is gradually shut down and the blocks arae held
at the eventunal temperatuxe, gemerally around 120 -
200°F for two to three hours. The heat is then rturned
off and the blocks are spllowed to cool. In all
instances, the blocks are generally allowed to sit for

20 12 to 24 hours before being stacked or stored. Critical
to curing operations is a slow increase in temperature.
If the temperature is increased too quickly, the blocks
may "case-harden”. Case hardening occurs when the outex
shell of the block hardens and cures while the immer

25 1region of the block remaing uncured and moist. While
any of these curing mechanisme will work, the preferred
mechanism is autaclaving.

Once cured the blocks may be split to create any

number of functional or aesthetic features in the .

30 blocks. Splitting mesans which may be used in the
invention include manual chisel and hammer as well as
machines known to those with skill in the art. Flanges
66 (Fig. S) may be positioned on the interior of the

" mold SO side walls to providea a matural weak point ar

35 fanlt which facilitates tha splitting action. The
blocks may ba split in a manner which provides a front
surface 12 which is smooth or coarse (Figs. 1~6 and



35 bloqk at its greatest disnension an an axis per pendi cul ar to front
sunface. - Bl ock Structures The conposite
nmasonry bl ock 5 of the invention may be used to build any nunber of
I"andscape structures. 40 Exanples of the structures which may be
constructed with the bl ock of the present invention are seen in Figs.
7- 8. As can be seen in Fig. 7, the conpy, ite masonry - block of the
i nvention may be used to build a retaining wal I 10 usi ng i ndividual

courses’ or rows of @ifc k%-t19145s£ri§.l%t EdEbretl V{@'kb- L5 Wnﬂ@ﬁiiﬁh@é‘d ght .
General ly, construc&# g a stw%](.: ur.e fuch as ekal nin 0 may
be undertaken by fi @y anaxr oz “r‘ﬁ'de‘nc % at % he
pl ane of the groundiaskshmay b@ split geppervidena faqetedcforne sicisoscks.
Once defined, the ag sghiiwgneh n-ﬁ;g)a@t.gaﬁfkﬂﬁhé& exkagnd2t aped e fl att ened.
5 Preferably, splitting will be completed by an automatic
hydranlic splitter. When spiit, the blocks may.be cubed
and stored. Once split, the blocks may be cubed and
Stored. ' .
The above discussion, examples, and embodiments
10 1illustrate our current understanding of the invention.
However, since many variacions of the invention can be -
~made without departing from the spirit and scope of the
invention, the invention resides wholly in the claims
hareafter appended
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The f| rs@ course of blocks is then laid into the trench. 5 Successive

courses of blocks are then stacked on top of precedi ng courses while
backf|II|ng the wall with soil. The bl ocks of the present |nvent|on
also allew for t he production of serpentine walls. The bIo ; e

placed at an angle in relationship to one angjher so af ‘

serpentine pattern g%! ng convex and concave surfa E@ é

structure is to be .m%mmg, bl ocks of thelip

positioned adj acentﬁ@c Eﬂ% gducing either surface 28A or 288 on
one or both bl ocks ch ah?gre uction way be co Ieted b strlklngle
24A or 24B with a dhi s& PAR}EIR HOTPRFEER (T8 risigfq

Defl ection 19 is prﬁa:fmtalsh;:faoelamd)reﬁaoh stttﬁableosdtjmreld. by fi:rsi;aaad18 to
al l ow reduction of st_é& p ERCKa top Egg@ a:80 &l %@tgﬁ gég)gac\_o@l l e

r et ai ni ng enough, 20 ntia en aréa. ng bet

Structures made (ﬂﬁ%goﬁﬁé§gt%3£‘h‘é‘%‘r % ack, ﬂ&&?%’é&aﬂ?ﬁ comonl y
assigned U. S. Pat emachiod 5106 2swdfkces. which |s i ncor por at ed herein by
reference. Whi | e deskopesl fuliasfadiddoUles iRRQGG! BA dA¥LEES. 3 25

supporting matrix may be. used to anchor the_blo h fill
behi nd the wal1. One afPaRPLR g‘f”‘i ﬁé“d b ‘B’Iko&ﬁp f“’f’%é’a Weﬁf‘f‘g%igc‘f hat
despite the.absence ofbontoqmmfa'deg di stortion created by the bl ock
protrusions 26 39 when Watsréi:.dv'ﬂﬂbcknes;sSsﬁ%écercmleﬁﬁb%ﬁetas figdd | X 30

when pressed between tp:!:t:ﬁ:lﬂ!xWO ad a.cc('ann’}' %lzoggfd %fm%:f;;fénes” posit:.oned asjac:ent
said first and second inset on said block top
suxface,
said block back surface comprising first and
15 second legs, maid first leg extending from the wall
back surface beyond the plane of said bhlock first
said surface and said second leg exténding from the
‘ wall back surface bheyond the plane of said block
. second side surface.
20 2. The block of claim 1 wherein said block from
surface is substantially planar. :

3. The block of claim 1 wherein said block front
surfaces is faceted. '

4. The block of claim 1 wherein said block fromt

25 sgurface is ocutwardly curving. :

5. A retaining wall structure, said reta.tnmg wall
structure comprising one or more courses, each of said
courses comprising one or more composite masanxy blocks,
each .of said composite masonry blocks comprising a front

30 surface and a back surface adjoined by first and second
gide surfaces, a top suxface and 2 bottom surface each
lyimg adjacent said front, back and first and second
side surfaces,

_ aach aof said sidae ‘surfaces hav.i.ng an inset
35 spamning from said black top surface to said block

bottom suxface,

s Sheet Has Been R
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Furt her, the corrpl enentary design of the bl ocks of- the invention allow

t-he use*of bl ocks 40 such as those “depicted in Figs. 1-6 and-10-11 with
blocks 42 which are 35 shorter in length in the cons Q retalnlng ,
val 1 structures,, (Fig. 12). Ti e-backs, deadheasTH!SrSHqu,rq.,As hrices
may al|l be used to secure the retaining val |

20 structure 46 in place. The generaé*y | ar ge pov

square-foot front area of the bl ocks dépicted herein al | ows bl ocks ,
such as those depicted in Eaga. blodk 26f surfacéOcddpiizing baedokmdte base

Courses. in O turnieprEinteed WEICEE AT BF&@ o3 PEEEciohed? uPPe!

cour ses.
all ows the use Tretai ni’ﬁéaﬁ@ﬁﬁss%’cﬂ:fﬂﬁ§t ‘T@FFPE“ in"ﬁ’l"&??l gatd Block weps),
deadheads and ti e backspwethftate, pi ns. Such securing nmeans may be useful

in anchoring 16 the smal | gg;Rliolks: b | 22 alb SR8 1 nf O L FFETHI L
gecond legs, said first legs extending from the wail
back surface beyond the plane of said block first
side surface and said second leg extending from the
wall back surface beyond the plane of safd block

10 second side suxface. :

6. The retaining stxucture of claim 5 wherein gaid
structure comprises at least two coursez wherein the
blocks of said upper course comprise insets which are
seated on the protrusions of the block of said lower

15 course. _ '

7. The structure of claim 6 wherein said retaining
structure comprises a supporting matrix positioned
betveen adjacent blocks of said upper and lower courses.

- The structure of claim 7 wherein said supporting
20 matrix comprises tie backs positioned between the blocks
of said upper and lower courses.
9. The structure of claim 8 wherein said supporting
‘matrix comprises a contimuous webbing positionad between
the blocks of said uppexr and lower courses. i

25 10. A block mold assembly comprising:

{(2) a stripper shoe, said stripper ‘shoe having
a top side and a bottom side, said shoe bottom side
having one or more dep:essions, said shoe top side
comprising one or more heating element p051tloned

30 . over said shoe bottom side depressions; and’

(b) a block mold having a central opening and
shaped to receive said stripper shoe, said mold
having a front, back, and first and second sides.

_ 11. The mold assembly of claim 10, wherein said
35 stripper shoe comprises a first section and a second
- sectiomn, said mold first section having two depressions
in said shoe bottom side, said depressions aligned

This Sheet Has Been Replaced
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t.owar ds .fhe upper portion of the retaining structure.

The Stripper Shoe/ Mol d Assenbly The invention al so conprises a
heated stripper shoe, 15 a heated stripper shoe/nold asse and a nethod
of form ng concrete masonry bl ocks with the shoe and

The stripper shoe and nold assenbly generally I ncl ude

‘plate 70, having a |ower side 20 75 and aggupper side 77,

stri pper shoe plate 70 may have indentations to form bl ock details

such as these shoparalld®d wnsaha HIE frone) siidesHés furthesee al so 26 at

Figs. 1 and 4) %ﬂ&n #%% (o1l e} pStripper shoe
pl at e upper si del_g%lQIP tfé’%l tl oneég over ﬁeat emen?'g 78 an the :
upper sur.f acePBFitipnad,ge prig shoe EoﬂesétdesﬁY%(f%Gl E8A8wn i n

outline). The headephszridnsowsaididee Sixonfingueecknd sectionseshigerl heat

el ements 7B. Ogcepghge %;%&OM ¢3ddl pold. POsitioned over the upper
surface 85 of the str er gﬂshoe late, 70 W r{‘*_ﬂ for the: heat el enents 78
may be passed thr tAhB L8R5 SHPBRE-HD mRAOOFY, RISk FREBTHHERS 2 head

assenbly. mtagmy ey aabsgkomﬁapsen@jmddbﬂf fgﬁswnm-h
attaches the assegdtond @;aaes@fmgsrza& 228cdandl Bepdbrof tARKkE 90 is

capabl e of spaci g 11g SLLY BRELSN08a 10 ALALS KO-BPRAAPEYBLE! dod " LNE DI OCK

10 second side surfazces, .

said block top surface comprising one or more
protrusions positioned on said block top surface said
protrusion comprising first and second gide surfaces,
said first side surface is angled to interlock with one

15 or more blocks positioned adjacent said composite
' masonry block, and said second side surface angled to
facilitate manufacture,

13, <The block of clepim 12 wherein said protrusion
first side surface has an angle which ranges from about

20 0° to 1i0° fxom vertical.

14. The block of claim 12 wherein said protrusion
second side surface has an angle which ranges from abom:
10° to 25° f£rom vertical.

15.  The block of claim 12 wherein each of said side

' 25 surfaces have an inset spanning from said block top
surface to said block bottam surface and wherein a
portion aof said block top surface comprises a protrusian
which spans between said insets.

16. The block of claim 12 wherein said protrusion

30 first side surface has an angle of about 5° £rom _
vertical and gaid protzusion second gide surface has an
angle of abomt 20° from vertical, said block comprising
first and second side surfaces each having first and
second insets, respectively, wherein a portion of said

35 block top surface comprises a protrusion spanning from
sajd first inmet to second inset.

[
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22- ' content, prehardened steel), carbon steel 40-50 (having added
-nickel ) "and the like. A preferred materi al i ncl udes carbon st eel

ihawving a structural ASTM of A36. Preferred steels also include A513 or
*A500 tubing, ASTM 5 42-40 (prehardened on a Rockwel [p le 10 20
t housandt hs of an inch) . The stripper shoe plate 70 gd¥lIS SHEBE HAS BEEN hnd
attached to the head assenbly by any nunger of -pr cessdsEm_mso to
‘those of skill in the art- i ncludi ng the nut, washer, —anttott

mechani sms known to 10 #?hose pérsisilrg vallfnmcb;nre, said rebadningf walld

heated stripper shaa.fgsign Méﬁ%mg GAUTL2 GRS chlifsdd O UacD b géi&hom

in. Fig. 17A. The stri roses a 'section 7

second section %rWtﬁ ’?%P“?e’é RS FORBITHP PESPRIENPIRFohs 79
on the shoe | ower sebd 5. saldaamposite masonxry blocks comprising a2 front

5 surface and a back surface adjoined by first and second
side surfaces, a top surface and a bottom surface each
lying adjacent said fz:ont , back and first and second
side surfaces, -

wherein at least one of said block top surfaces

10 comprises a protrusion positioned on said block top
purface said protrusion comprising a first side
surface and a second side surface, wherein said

irst side surface is angled to interlock with one
or more blocks positioned adjacently, and said

15 second side surface is angled to facilitate
manufacture. )

18. The structure of claim 17 wherein safid
retaining structure comprises a supporting matrix |
positioned between adjacent blocks of said first and

20 seocond courses. ' .

' 18. The structure of claim 17 wherein =aid
protrusion second side surface has an angle which ranges
from about. 10° to 25° from vertical.

20. A block mold assembly comprisings:

25 o a stripper shoa, said stripper shoe having a
top side, & bottom side and an outer edge, said shoe
bottom side having one or more depressions, wherein
said depression {8 contiguous with said shoe outer.

- edge in at least one point, said shoe top side’

30 comprising one or more heating element positionad
over said shoe bottom side depressions.

2l. The assembly of claim 20 wherein said heated.
stripper outer edge comprises a first side edge and a
second side edge, said shoe depression spans a portion

35 of said shoe bottom side from said outer edge first side

edge to said outer edge second side edge.

S —
Sheet Has Been Rep! lace

- i




el errent 78 is positioned over indentation 79. The outer peri neter of

the st i pper shoe 70 may generally conpl enent the interior outline of
“the nold 50. Heat el ements 78 are preferably positione ' to 20
“indentation 79 on the shoe lower side 75 to facilit ' on of
that point of detail created by the I ndent ati on r
shoe 70. Wile generally shown with one fggm of li t he
stripper shoe plate 70 may be capabl e of formng any 25 nunber of designs
~through indentations inzghe $hamiesat eo os i teiass: Ecdﬂﬁemhx@ 2N

t he nature of the bI ckto be f.or Iso
conpri se one or TRAk, Surt éﬂéﬂ&nfgﬁﬁ" Sfﬂ:égfgl? ?BP?%

functions 30 to- gerﬂ@ﬁaﬂ@ sikie Bunisnes, r%lcﬁ%ts“é’ﬁé‘r'@w%at H@tmequrface
surface 77 of the Stefabﬁpbf 116 Rt JaGent nea N AironioNBatis, and Giespraidrably

posi tioned adjac t 0 n_t he shoe plate | ower surface 75.
General ly, any type aﬁqgﬁgu&;ﬁe %"Z'%FE eht el enents 35 78 may be used in

accordance with the inventi (ggch of ppit\eide surfaceedavdrg &RelRFfis have

been found to be t hogennaiac Ereirl aid tBIvicandob heudfarey toi bakd idleckdi rt

and bottem surface, )
said block top surface comprising one or more

10 - protrusions positioned adjacent said first and

second ingset on said block top surface, _

gaid block back surface comprising first and
gszond legs, said first leg extending from the wall
back surface beyond the plane of said block first

15 side surface and said second leg extending from the

wall back surface beyond the plane of said block

~ second side surface wherein said first and second
legs angle towards said block front surface.
23. The block of claim 22 wherein said block front

20 surface is substantially planar. '

24. The block of claim 22 wharein said block front
surface is faceted. .

25. The block of claim 22 wherein said block front
surface is outwardly curving.

25 26. The block of claim 22 wherein said block
protrusions comprises first and second oblong sections
between which is positioned a joiming section, said
joining section having a narrower width than either of
said first and second oblong sections.

30 - 27. A retaining wall structure, said :etaining wall
stxucture. cbmprising one or more courses, each of said
courses comprising ome or more composite mascnry blocks,
each of said composite masonry blocks compriging a front
surface and a back surface adjoined by first and second

35 side surfaces, a top surface and a bottom surface each
lying adjacent said front, back and first and set_:ond'

gide surfaces,

Sheet Has Been Re;:i=
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*.:23 . - dust conmon in this environnent. Preferred heat el ements are
<t hose *which are easily introduced and _renoved fromthe system This
=l llows for easy servicing of the stripper shoe assenbly wi thout"
~goncerns for 5 injury to the operator through thermal exposure or

conpl efe di sassenbly of nold 50, stripper shoe 70, shroud 80, and

st andof f 90. The heat el enment nay agonprise any nunber of

el ectrical resistance elenments which may be, for 10 exanple, hard wred,
solid state, or sem conductash of s&id aider yurtaresgheving n iNFRL heat
el ement 78 may geppimiing BPoROSiid @N6EK MY supdadd b 8asd Hidag t he

stripper shoe | ower s e Lg. 17A. By this posi tioning, the heat
elenent 78 is able tOHé.{:)p ységg?g%'s to the_stripper shoe 70 in the area

where it is nost need&idt hieck Lop,\AUFEaqs, SOBPELIL G RPTONHUFAOR s case,
protrusion 26, Bee Figosit)ionedf o fmatnsahe fiamer ahd sucond indeal dnby t he

nol d. . The he@éiflﬁg‘éﬁtt g{&&afg,rrpri se any nunber of 20
comercially avail able e esﬁgtglpc Jegg I Y. ttéec owe  first and
second legs, said first legs esctending frxom ths wall
back surface beyond the plane of said block first
10 sfde surface and said second leg extending from the

-wall back surface beyond the plane of said block

second side surface wherein said first and second

legs angle tawards said block front surface.

26. The structure of claim 27 wherein said

15 retaining structure comprises a supporting matrix
positioned between adjacent blocks of said upper and
lower courses. o '

: 29, The structure of claim 28 wherein safid
supporting matrix comprises tie backs positioned between

20 the bl  of said upper and lower courses.

30. The structure of claim 28 wherein said
supporting matrix comprises a continuous wabbing
positioned between thes blocks af said upper and lower
courses. :

THIS SHEET HAS BEEN
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provided by the heat elenent may range anywhere from 300 watts up to
that réquired by the given application. Preferably, the power.

requi renents of the heat el ement may range from about 400 watts to 1500
watts, nmore 25 preferably 450 watts to 750 watts, and nost preferably
about 600 watts. Power may be provided EB the heat - elenments by any
nunber of power sources including for exanpl e, 110 volt sources

equi pped with 20 to 25 anp circuit breakers which allow the assenbly to
run off of 30.- normal residential current. |If available, the assenbly

may al so run off of power sourcqiE&%%HT@sM§56§§§quﬁ§p volt sources
ea

equi pped with 50 anp circuit br ers or ot her power sources known to
those of skill in the art. However, the otherw se | ow power requirenents
of the 35 assenbly allow use in any environment with m ni mal power

supplies.  ABSTRACT: | - 23

The invention is a composite masonry block having

a front surface and a back surface which are adjoined by
first and second side surfaces és well as a top surface and
a bottom surface each lying adjacent the front, back, and
first and second side surfaces. Each of the side surfaces

“has an inset spanning from the block top surface to the
block bottom surface. The block top surface has one or
more protrusions positioned adjacent thée first and second
insets on the block top surface. The blocks of the
invention comprise back legs which are directed\outw;rdly
from the blocks back surface. The block back legs may
extend in a plane parallel to the block front surface or
extend forwardly toward the blocks front surfacej In use,

~ the blocks may be stacked to provide an interlocking
structure wherein the protrﬁsions of one block interfit
within the insets of another block. The invention also
comprises a method of block molding and a mold assembly
which may be used to make a block which may be stackable to

form structures of varying setback.

Figure 1 to accompany abstract upon publication.



““gemmon in this environnent. Preferred heat el ements are t hose which
sare easily introduced and renoved fromthe system This allows for.
‘t.easy servicing of the stripper shoe assenbly wi thout concerns for
“injury to the 5 operator through thermal exposure or conplete
di sasseénbly of nold 50, stripper shoe 70, shroud 80, and st andof - 90.
The heat el enent nmay conprise any nuan/,@' el ectrical resistance -
el ements which may be, for 10 exanple,**hdfd w Feﬁd, solid state, or
sem conduct or circuitry, anong ot her sg.1p& t element 78 may
general |y be positioned over indentati on.'r- he .. stripper shoe | ower
surface 75, Fig. 13:1t yfthis PRl U gpigs watet elenent 78 is able
to apply heat 35 t8 the strigper shoe\ ’ ‘ e it is nost
needed, that is, where the bl OCk gde Y et protrusion 26,
see Fig. 1) is fopapd i P8 Y it The
heat el ement 78§ mayN\gonpgps:t
el ements. Cendral Ly .

] appl i cation.
8y range from
. et 450 watts to 750 watts,
“Agse/may be provided to the heat
.-1,"-' for exanpl e, 110 volt

about 400 wat t SERPERRI0
and nost pref erEBEY o
el enents by anRZRIRFIEHEAQG
sour ces equi pped WEF4E _ﬁi’iﬂ?ﬁ; )




-

_ﬁﬁfbuil«breakers'mhich allow the assenbly to run off of 30 nornal

ifagsidential current. If available, the assenbly may al so run off of
spower- sources such as 3-phase, 220 volt sources equi pped with 50 anp
ciruit breakers or ot her power sources known to those of skill inthe
art - However, the otherw se | ow power requirenents of the 35 "assenbly
all ow use in any environnent.mﬁthlﬁrﬂéﬁ? ower suppl i es-

24 El ements found useful in the i i on include cartridge
heaters, available from Vul can El echhi.C ~mgrny, through distributor

such as Granger Industri al Co

been found to 5 &yi e easy asgggbl &
L 8, .

These el enents have al

sensly in the stripper:
vigrat ion, dirt,

yrdnment .

shoe of the invent well a
dust, and other stresses encounffer eg
General |y, the heat el en@fits_pgs
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.10 hard wiring as well as any other variety of electrical - f eeds known

::t,0 those of skill inthe art. If hard wiring is used, provision may be
“nade to circulate this wi ring through the shroud 80 and standoff 90 by
<-various . openings 88. The heat elenment 78 may be externally 15
controll ed through any nunber of digital or anal-ogue mechani sms known
to those of skill in the art |ocated 3& an external point on the bl ock
machi ne. Heating the stripper MZ el enents 78 all ows -t he-
formation of bl ock detail such as indentations or 20 .protrusions, or
conbi nati ons thereof w thout the fouling of the shoe ?15Lé?70. Det ai |
Is essentially forned b case hardenige oncrete Till adjacent the
el ement 78. This al@8Aws the for o0 &Setail which is ° bot h
ornate and has a hi gh dégrgies . : , rity. The
I nvention may al so conpri R ST px® the heat elenment 78 to

gnpl e of attachnment neans
assigned U. S. Patent
30 Application g which is

I ncor porated hedg 3 DA ; %utky shoe nay al so
conprise a heaﬁ%%?mg? 5 T L TR S EREC O S, 17A, which
thermal |y shi el SS¥3tls , S reR I 2and nol di ng
machi ne. The 35 T : : 2

the stripper %22&

for the heat
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- 25 T The heat shroud 80 may take any nunber of shapes of
"varying size in accordance with the invention. The heat ~shroud 80

" shoul d preferably contain the beat el enents 78. To this end, .the heat

shroud, 80 preferably has a 5 vaoid forned within its volune so that it may
be pl aced over the heat elenents-78 positioned on the upper - surface
77 of the stripper shoe 70. At the Zas; I me, the shroud 80 is
preferably positioned flush with th stri pper shoe upper surface 77. 10
Preferably, there is a space between the upper surface of the beat

el ement and the opening or void in. the heat shroud 80. Air in this
addi ti onal space al so serves.to insulate the standoff and nold nmachi ne
from the heat created by the heat el enent 7B. 15 ‘Generally, the
heat shroud 80 may conprise any netal al | oy imlgive to heat or which
is a poor conductor of 248A . , :




“t'hermal energy. Metal alloys such as brass, copper, or conposites
-.thereof are all useful in formng the heat shroud 80. Al'so useful are
‘al'umi num and its oxides and 20 alloys. Alloys and oxides of al um num are
preferred in ~ the formation of the. heat shroud 80 due to the ready
comefcial availability of these conpounds. Al um num al l oys having an
ASTM rating ot 6061-T6 and 6063- TSZ %( generally preferred over

el enmental al um num 25 The asse Fmay additionally conprise a head
standof f 90, attached to the stripper shoe plate 70, to . position, aid

I n conpression, and attach the head assenbly to the bl ock machi ne.
CGenerally, the head standoff 90 may conprise any 30 nunber of designs to
assi st and serve this purpose. The head standoliggmay als used to
contain and store vari ous wri .Mt her el enf Asmof t- ?’?I’I pper shoe
assenbly whi clj2fre not easily housed either on the Stifaper shoe 70, or
the heat shroudsg0/.~ ey The head standoff 90 may co .’r{i_!gs: any nunber of
metal alloys whic '_w.-l;: Wit hst and _t he envi roni$§nt al stes eSe~PRAb! ock
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26 i ncl ude st eel al ' oys having a Rockwell "C'-Scale rating from

“: about "60- 65 Wi ch provide optimal wear resistance . and the preferred

S Yigidity. General ly, netals found useful in the manufacture of 5

< the head standoff nold of the present invention include hi gh grade
carbon steel of 41-40 Al SI (high nickel content, prehardened steel),
carbon steel 40-50 (having added rgscC ) and the'like. A preferred
mat eri al i ncl udes carbon steel ha structural ASTM of A36. 10
General ly, the head standoff 50 may be nmade through any nunber of
mechani snms known to those of skill in the art. The assenbly may

al so conprise a nold 50. The nold ., Q€ %gally functions to facilitate the
formation of the ~ bl ocks. Accorcl‘r'£.yi he nmold may conprise any
material 15 which will withstand the pressure to be applied to the

block filled by the head. Preferably, nmetal such as steel alloys having
a Rockwell "C'-Scale rating from about 60-65 vhich provide optimal wear
resi stance and the preferred rigidity. 20 Generally, other netals
found useful in the mak@Ract ure of tH8 nol d of tkﬂﬁ@wesent I nvention
include - high grade carlfn steal . { gh nbiggL .
content, prehardene®@4@eel) a¥s . ' &"&tded ni ckel)

and the like. A prefer



-.25 includes carbon steel haVing a structural ASTM of A36. Mol d 50

;tuseful in the invention may take any nunber of shapes dependi ng on the

. shape of the block tobe formed and be made by any nunber of neans

:'Known-_to those of skill in the art. Generally, the nold is produced by
30 cutting the steel stock, patterning the cut steel, provi di ng an

initial weld to the pattern nold pieces

heat treating the nold.

Heat treating generally nmay - take pla tenperatures ranging from -

about 1000F to
~ability 35
warp. After
of the nold.
mat eri al

about 14000'F from4 to 10 hours depending on the

of the steel to withstand processing and not distort or
heat treating, final welds are then applied to the pieces

28 size, or

conposition which provides for these
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- fynctions. : As can be seen nore clearly in Fig
. bar 66 is preferably | ong enough to span the w dth of
T resting on opposing side walls 51 and 59
~ to hold the core 62 within

17B, support
5 the nold 50
) The support bar 60 functions
the nold central i

openi ng 63. Conpl enenti ng
this function, the support bar 60 is generally positioned in t he
"central area 63A of the opposing sid s 51 and 10 58. The core form .
62 may al so be held in place by an éi di ti onal
outline) placed between

support 62A (shown in
the back wall 54 of the nold 50 and the core
form 62.

Support bar 60 may al so be held in place by a bracket 85
af fi xed above and around the outer perineter
edges of walls 51

of the nmold 15 50 at the
E@ (!5 and 54. The use of t hese vari ous support
structures reduce r orm vi bration during the nolding process
As can be seen in the outline on Fig. 17B, the core form62 are
supported by bar 60 which span ¥2B wi dth of 20

the nold so resting on the
opposi ng side walls 51 and 58, The core fg 5 have any nunber of
functions. The core forns 62g& 5 Myt ds in the resulting
conposite masonry block. In turnl o |l i ghten the bl ocks
reduce the anount of fill necessgh
portability and handl eabi | it

JmEa bl ock, and .add to the

to 2§§|st in transport and
Q3 an be seen in the view -

pl acenent of the bl ocks. =0
_ provided in Fig. 17B, the co
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: 30 bar 60 at insert regions 60A These i'nsert regi ons 60A assist in

p03|t|on|ng the core fornms. As can be seen, t he support bar 60 projects
;*upmards fromnold 50. As a result, the stripper shoe 70 and stand off
%80 may, be partitioned or split as can be seen by openings 76 and 35

96, respectlvely (Fig. 17A). The separate sections of the shoe 70 end

stand off wll allow adequat.e ccgprlﬁssi on of the fill w thout

obstruction by the 29

support bar 60. In.turn, the various sections of the stripper shoe 70

and stand off 90 may be held in place by the head 95. Wi |.e

the nold of the invention nay be assenbled 5 through any nunber of neans,

one manner is that shown in Fig. 17B. Preferably, the nold is held in

pl ace by two




Jouter beanms 55 and 56 each of which have an interior I ndent ati on, 61

“ and 67 respectively. As can be seen, bolt elenments 57 may be fit into

" the front wall 52 and 10 back wall 54 of the nmold 50. The side walls 51

~ and 58, of the nold nay be held in the outer beans of the nold by
nut plates 65 sized to fit in indentations 61 and 67. In turn the nut
pl ates 65 may be held within the outer /wgianllndentatlons 61 by bolt
means 53. In this manner, 15 the nold ﬂ? be held in place even though
constructed of a nunber of pieces. Bl ock
Moulding - An additional aspect of the present invention is t he
process for casting or form ng the conposite masonry 20 bl ocks of this
i nvention using a masonry bl ock nold assenbly, Figs. 17A and 17B.
General ly, the process for maki ng this invention includes bl ock nolding
t he conposite masonry block by filling a block nold with m x and
‘casting the block by conpressing the mx in égp nol d 25 through the
application of pres¥ﬁgg ’qnahe exposed m x at the open upper end of the
bl ock nol d. An outl b the process ¢an be seen in the flow chart
shown in Fig. 18. In operatlzﬂ’p e assenbly is generally
positioned 30 in the block nolding nac; 1:. of a renovabl e or

D D) ; ‘:_’

oaded with block m x
Qqh\ ld 50 is set to form

“\»*\\J It along the

X

sl i'dabl e pall et (not *shown) The
or fill. As configured in Figs.
one bl ock. Once forned and e

A
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36 deflections created by flanges 66 which may be positioned on the

%interfor of sidewalls of the nold. Prior to conpression, the upper

. syrface of the nold is ' : : 29 .

“'suppor} bar 60. In turn, the various sections of the stri pper shoe 70
and stand off 90 may be held in place by the head 95. VWi | e
the nold of the invention nay be assepﬁ*ggg 5 through any nunber of
means, one nmanner is that shown in . 17B. Preferably, the nold is
held iin place by two . . outer beans 55 and 56, each of which have an
i nterior I ndentation, 61 and 67 respectively. As can be seen,
bolt elenments 57 may be fit into the front wall 52 and 10 back wall 54 of
the nold 50. - The side walls 51 and 58 = of the nold may be held in the
outer beanms of the nold by nut plates 65 sized to fit in indentations
61 and 67. In turn the nut plates 65 nmay be held within the outer

beam i ndentations 61 by bolt nmeans 63. In this manner, 15 the nold 50 nmay
be heLd in place even though constructed : :

FIG. I7B




%ot atnunber of pi eces. Bl ock Mol di ng An -

:“addltfonal aspect of the present invention is the - process for casting
i bt forming the conposite masonry 20 bl ocks of this invention using a
masonry bl ock nol d assenbly, Figs. 13A and 13B. Generally, the process
for making this invention includes block nDIdlng t he conposite
masonry bl ock by filling a block nol JA¥/JR ni and casting the bl ock by
conpressing the nmix in the nold 25 through the application of pressure to
" the exposed m x at the open upper end of the block nold. An outline of
t he process can be seen in the flo e shown in Fig. 18. In
operation, the assenbly is generalmsﬁg ioned 30 in the block nolding '
machi ne atop, of a renovable or ' | e pallet (not shown). The nold
50 is then | oaded wi t h bl ock mjziiﬁlej. As configured in Figs. 17A
and 17B, the nold 50 is set to L bl ock. Once forned and
cured, these bl ocks may be split alongjthe 35 deflections created by
fl anges 66 which nay be positioned pn the interior of sidewal | s of the
nol d. Prior to conpression, the uﬂﬁmE;]urface of the nold is
}
FORM
BLOCK
CURE
BLOCK
SPLIT
BLOCK




30 vibrated to settle the fill and scraped or raked with 6+ 9118% eed
box dr,awer (mot shown) to renbve any excess. fill. The nold is th&r&[l/fl,
subj ected to conpression -~ directly by the stripper shoe 70 through

head assenbly, 5 Upon conpression, the stripper shoe 70 forces bl ock

fill towards either and of the nmold and into the r shoe

i ndentation 79 to create a protrusion 26 in the Heh e ock, see Fig.
1. This indentation may range in size for exanple fromabout 1 to 3 -
inches, 10 preferably about 1-1/2 to 2-1/2 inches, and nost

preferabl y about 1-3/4 to 2 inches. In accordance with the

i nvention, this nrfekbgt repained epgths tHegrbuably SURPONTsthe wall hat

“protrusions 26 Gfithout mﬁemnmgzeta&&dmiaﬁysﬁ@zsdhamemhhewém gk t hout
the 15 build upmprlﬁjl ornggg%e t“ﬁgehl QS %Qv %}o ggg_gt a'tr"lil?cr}f’[ﬂbe 79. By

doi ng so, the asse Wed " u
bl ocks by nachi ri&ss oer fac%l FHeTenipobendess gaal feﬁrouﬁé aﬂyrﬂfeﬁﬂ‘;dtngof

di fferent physi C‘cﬁin:ﬁi&ﬁ@étrblﬁﬁch lrhaaecar da?semiﬂmswaecaﬂﬁfwm |
?ﬁge;‘ld: lngrrgsogot r6| S(Laéf‘rom J'%gl %t%%l gg‘%gggr}égaﬁb B&F %égsangogngxgrgvgl I n
varying ratios edABEntrf My \FrenctuEephgsi eéﬁf—@m dgtefrEeyY candohi ch t he
Stremg“h Frovidinmg blocks which do mot reguire
elaborate pin systems or other secondary retaining and
10 aligning means and are still suitable for constructing
structures of optimal strengch is often difficult., Two
examnles of hlock molding svgtems ars disclosed in.
comohly assigned Woolford et al, U.S. Patent No.
5,062,610 and Woolford, U.S. Patenc No. 5,249,950 which
i5 a.re.im:o:pdra.tad herein by reference. In both systems,
advanced design and engineering is used to provide
blocks of optimal strength and, in turn, structures of
optimal strength, withour the requirement of other
secondary systems such as pins and the like. The
20 Woolford at zal patent disclosas a mold which, through
varying £ill capacities provides for the unifc:r:m |
application of pressure across the -fill. The Woolford
~ application discloses a means of -forming block features -
through the appl:.ca.t::.on of heat to various porr:.lons of
25 the £ill. '
r.S5. Patent No. 5,044,834 to Janopaul, Jr
discloses a retaiping wall having blocks whlch are
interconnected to one anocher throngh z-sha.ped anchor
elements. The blocks include legs exrending £rom the
30 rear of the block side surfaces. German Parept
Application No. 90 15 196 discloses a bloc:k'_ha.ving a
pair of generally conic¢al protrusions on a top side and
a fransgverse channel on a bottom side adapted to mate
with the protrus:.o‘us on other blocks.
3s As can be seen there is a need for a composite
masonry block which is stackable to form walls of high
structural integrity withotit the use of complex pin and

This is the replacement sheet
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finished.block is intended to exhibit. The fill 25 generally also
conprises sane type of cenent at a concentration ranging from4%to
10% O her constituents may then be added to the fill at various
trace levels in order to provide bl ocks having the i nt ended physi cal
characteristics. 30 Generally, once determned the fill constituents
may be m xed by conbi ni ng the aggregate, the sand and rock S in the
m xer followed by the cenent. After one to two and one-hal f m nutes,
any plasticizers that will be used are g3dded. Water is then introduced
into the fill in 35 pulses over a one to two mnute period. The.

concent I’ﬂ.tl oln of Mﬁﬁ_ﬁcﬂﬂbﬂ th?sﬁ!aﬁis][mﬁ bR cHBOL t e heed fBlkegbELksRld Y DY
noting the electrjc esj s e
31 el s 2805 37 75 o8 KRN | ¢t he

m x at SN ’the pr 6CEesS. amount of
wat er may varyfromoneflll formul ation to-
' Sugmary of the Invention
] In accordance with a .first aspect of the invention.

there is provided a pinless composite masonry block
having a high unitc mass per front surface scquare foot.
The block comprises a fromt surface ené & back surface

This is the repiacement sheet
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another fill formulation, it generally ranges from about 1% t o about
6% 5 Once the nold has been filled, |eveled by neans such as a
feed box drawer, .and agitated, a conpression mechani sm such -as a head
carrying the inventive assenbly converges on the exposed surface of the
fill. The stripper shoe assenbly 30 acts to conpress the fill 10 within
the nold for a period of time sufficient to form a solid contiguous
product. Cenerally, the conpression time may be anywhere fromO0.5 to 4
seconds and nore preferably about 1.5z40 2 seconds. The conpression
pressure applied to the head ranges from about 1000 to 15 about 8000 psi

and preferably csnabmuf gHBMl-ﬁ&hec steel), Qacbothsreehpt®sH) othapekiod i S

over, the stri pggé‘?ﬁe Jbe[%%(clk ;?‘F‘ oi@g?élp_ggl\kép_% WJW' ng pall et

acts to strip he “no tinme
the bl ocks are ¥@¢h%éﬁs/ﬁ%Fh@PoéKeﬁhc¢ﬁVﬂ?Qkﬁoﬁﬁr¥%F%RF t ff A3Bi-1|l in the

art may be usedpraréeesd daizegsWaibo inclufie ABYENé: GAB0OubiAR)) ReTwhi ch has
been found ugef yl the formation, of hhocksg esser V-3/12 bl ock
machi ne. 5 x2 2 hel® %ha‘m&n?l ng[t’or qaor h‘i’? ?ogcoéglr%s% ?ﬁ"et he nold 25 may
be vi brat ed. Théh¢¢$4ﬂ¢%bﬁIQan§po#F%@ffr(ﬂhetﬁerhﬁaﬁﬁ Snoetﬂiﬁ§£h6ﬁp@#¥mh|ch

then fills the B®| fhEakkd B @BLdchéd to HHiCReagidfdeiblObwmoho 2 to 3
seconds, the tlge..., gﬁwiggér__‘;qﬂ?@ SUre, Lﬂg,‘glli é‘g%’““"f m]{g& spread
o

throughout t he &bl ocks~are then f conpressive action
by the conpress%%%i%é%ﬁQnﬁqghéuﬁeaﬁaSherf and boit mechan;sms known to

10 those of skill in the art.

One preferred heated stripper shoe design which
complements the block mold is shown in Pig. 17A. The
stripper shoe comprises a first section 72 and a second
section 74, with the first section 74 having

15 indentations 79 on the shoe lower side 75. A heat
element 78 is posgitioned over indentation 79. The outer
parimeter of the stripper shoe 70 may generally
complement. the interior outline of the mold 50. Heac
elaments 78 are preferably paositioned adjacent to

20 indentation 7% on the shoe lower side 75 to facilitate
the formation of that point af-detail created by the
indentations 79 in the surlpper shoe 70. While .
generally shown with one form of indencation 79, the
stripper shoe plate 70 may be capable_of forming any

25 number of designs through indentations in the shoe plate
lower surface 75 dependlng on the nature of the block to
be formed. .

The invention may also comprise one or more beat

. elements 78. Generally, the heat element 78 functions

30 to generate and transmit radiant énergy to the uppef |

. surface 77 of the scripper shoe 70. The heat elements
are preferably positcioned adjacent indentation 72 in the
shoe plate lower zurface 75.

Generally, any type and quantity of heat elements

35 78 may be used in accordance with the invention.
However, preferred heat elements have been found co be
those which will withstand the heavy vibration, dirt and

This is the replacement sheet
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~Additionally, this vibrating may occur in concert with ~the conpressive

“action-.of the head onto the fill inthe  nmold.-At this time, the nold

‘Wi It be vibrated for the time in which the head is conpressed onto the
fill. 35 Once the blocks are forned, they may be cured t hrough any
means known to those with skill in the art. Curing nmechani sns such as
sinple air curing, 33 Fi gs.
9-11), single faceted (Fig. 1) or multifaceted (Fig. 4), as well as
pl anar or curved. For exanple, the: bl @gks may be split to provide a
faceted front surface as shown in Figs. 4-6 by surfaces 12A, 12, and

12B. 5 Prefer abisgt, cogpbnt innghid ldnviieonmept et ek dferamdaheanat i c
hydraulic spl | td1Rren e WERe SBUdde WJi18rPLOGKS EBY, DG CUBREee ana
removed from the system. This allows for easy servicing
‘of the stripper shoe assembly without concerns for
5 injury ro the operator through thermal exposure or
complete disassembly of mold 50, scripper shoe 70,
shroud 80, and standoff 90.
The hez:t glement may comprise any mumber of
electrical resistance elements which may be, for
10 example, hard wired, so0lid state, gr semiconductor
circuitry, among othexs. The heat element 78 may
generally be positioned over indentations 79 in the
stripper shoe lower surface 75, Fig. 17A. By this
- pesitioning, the heat element 78 is able to apply heat
15 to the stripper shoe 70 in the area where it is most
‘needed, that is, where the block detail (in chis case,
protrusion 26, see Fig. 1) is formed in the concrete mix
held by the mold. '
The heat element 78 may comprise any number of
20 commercially available elements. Generally, the power
provided by the heat element may range amywiere from 300
wécts up to that required by the given application.
Preferably, the power requlrements of the heat element
may range from about 400 watts to 1500 watcs, more
25 opreferably 450 watts to 750 watts, and most preferably'
about 600 watts, Power may be provided to the heat
elemants by any number of power sources including for
example, 110 volt sburées equipped with 20 to 25 amp
circuit breakers which allow tha asgsembly to run off of
30. normal residential current. 'If available, the assembly _
%may also run off of. power sources such as 3-phage, 220
volt sources equipped with 50 amp circuit breakers or
other power sources known to those of skill in the art.
Bowaver, the otherwise low power reguirements of’the
35 assembly allow use in any enviromment with minimal power
supplies.
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and stored. 34 COVPCSI TE MASONRY

BLOCK.. VAT |'S CLAI MED | S; 1. Aretaining wall block conprising:.

(a)- a front portion including a decorative front surface;
(b)-a tail portion including a rear surface; - (c) a pair of
opposed sides extending fromthe front surface to the tai
portion and converging toward the tail portion;

(d) opposed top and bottom surfaces; . (e) a cavity |located between
t he opposed si des - and extendéng fromthe bl ock top surface
to “the block bottom surface;

size, or material compOSltlon which provides for chese
functions. )
As can be seen more clearly in Fig. 17B, supporc
‘bar 60 is preferably long emough to span the widch of
S the mold SC resting on opposing side walls S1 and 59.
The support bar 60 functions to hold the core 62 within
the mold central opening 63. Complementing this
function, the support bar 60 is gemerally positioned in
the cencral arsa 634 of the opposing side walls 51 and
10 58. The core form 62 may also be held in place by an
additicnal support 623 (shown in ocutline) placed between
the back wall 54 of the mold 50 and the core form 62.
- Support bar 60 may also be held in place by a bracket 85
affixed above and around the outer perimeter of the mold
15 50 at the edges of walls 51, 52, 58, and 54. The use of
these various support struccures reduces core form
vibration during the molding process.
As can be seen in the outline on Fig. 178, the core
form 62 are supported by bar 60 which span the widch of
20 the mold 50 resting on the opposing side walls 51 and
58. The core forms have any number of functions. The
core forms 62 act to form voids in the resulting .
composite masonry block. In turn, the core forms
lighten the blocks, reduce the amount of £ill necessary
25 to make a block, and add to the portability and
handleability of the blocks to assist in cransport: and
placement of che blocks . '
Also preferred as can be seen in the view provided
in Fig. 178, the core form 62 is affixed to the support
- 30 bar 60 at lnsert regions 60A. These insert regions 603
" assist in posxtlonlng the core Forms. As can be’ séen,
the support bar 60 projects upwards from mold 50. 2s a
result, the scripper shoe 70 and stand off 80 may be
partitioned orx split as can be seen by openings 76 and
35 96, respectively (Fig. 17a). The separate seccions of
the shoe 70 end stand off will allow adequate
compression of the £ill without obstructipn by the
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(f one.or nore | ocat or protrusions integrally formed on

one of.the top or bottom surface, each of said one or nore

| ocat or protrusions . conprising at |east one side surface;
and (g) one or nore locator walls fornmed-in said

bl ock, each locator wall extending fromthe ' bl ock top
surface to the bl ock bottom and bei ng adapted to mate with
the side surface ' . of a locator protrusion on a block in an
adj acent course, when a plurality of said 29 bl ocks are stacked
in courses to forma wall structure, said |ocator

protrusions and support bar 60.| oratturmalthe wavious rseckiione sE;EBeapd
shapes adapt ed 1 o; fiHid: GRLALIYCak® Ml o2k 50 may be heid 18%bgaadl] acent
S

bl ocks whereby serpentine wa may be construc roma
plurality of by the head 38qyurses of said bl ocks. 2. The block of

claim1, wherein the whipecthaembébraiforthamlihvestiar mag benasgambbeég W th
each opposed SJS d'éthrough any number of means, one mahmer is that shown in
Fig. 17B. Preferably, the mold is neld in place by cwo
outer beams 55 and 56, each of which have an intexior
indentation, 61 and 67 respectively. As can be seen,
bolt elements 57 may be fit into the fromc wall 52 and
10 back wall 54 of the mold 50. The side walls 51 and 58
of the mold may be held in the outer beams of the mold
by nut plates 65 sized to fit im indentations 61 and 67.
In cturn the nut plates 65 may be held within the outer
beam indentations 61 by bolt means 53. In this manner,
15 the mold 50 may be held in place even though constructed
of a number of piece=s.
Block Molding
An additiomal aspect of the presenc invencion is
the process for cascing or forming the composite masonry
20 blocks of this invention uging a masonry block mold
assembly, Figs. 1732 apnd 17B. Generally, cthe process for
making this invention includes block molding the .
compasite masonry block by filling a block mold with mix
and casting che block by compressing the mix in the mold
25 chrough the application of pressure to the eﬁpcsed mix -
at the open upper end of the block mold. An outline of
the process can be seen in the flow chart shown in Pig.
18. ' ' _ _
l In gperation, the assembly is generally positioned
30 in'the block molding machiﬁe atop of a removable or
s1idabie “‘pallet (not shown] The mold SO 18 then locaded
with block mix or £ill. As configured in Figs. 17A and
178, the mold 50 is set to form one block. OQnce formed
and cured, these blocks may be split along the
35 deflections created by flanges 66 which may be
positioned on the interior of sidewalls of the mold.
Prior to compraession, the upper surface of the mold isa

This is the replacement sheet-
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35 . 3. The block of claim1l1, wherein said block front portion is

.subst antially planar. 4. The block of claim1, wherein smghddack

front portion is faceted. 5. The block of claim1, wherein sard

bl ock front portion-is outwardly curving. 6. The block of claima1,

wherein said locator protrusion is positioned adjacent at |east one of

said block | ocator walls. 7. The block of claim1l, wherein said

bl ock conprises first and second | ocator protrusions, and first and second
33

Figs. 9-11), single faceted (Fig. 1) or multifaceced
(Fig. 4). as well as plamar or curved. Fer examgle, the
blocks may be split vo provide a faceted front surface
as shown in Figs. 4-6 by surfaces 123, 12, and 128.

5 Preferably, splitting will be completed by an automacic
hydraulic spliccer. When split, che blocks may be cubed
and stored. '
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opposed sides, said first |ocator protrusion | ocat 4
opposed SI de and said second Iocator protrusion Io %F [
ai

second . @ 8. The bl ock of Jein's _"-:i' d o
| ocat or nflguredto mate wi.th a |ocator wall on an .. -
adJ acent ock. -~ . 9.3% The bl ock of. cl ai gndndeaher ei n sai d

corrprl ses first and SR5Pitsk 118¢ Mawonnal BeocEai d first and second
Iocator protrusions forned on sai d top surface adjacent said’ respectlve
first and second opposed sides, said first and second | ocator- protrusions
confi gured t@HABtES FEHIMED IS: 36 '

1 . A pinless composxte masonxty block compr:.s:mg a-
front surface, a back surface, a top surface and bottom surface,
and first and second sides, sald first side having a2 first inset

. whevrein said first inset extends from said block top surface to

. said block bottom surface, said second side having a second inset
wherein said second inset extends from said block top surface to

- said block bottom surface, said block comprising a protru.;ion

' conf:.gured to mate with the inset of one or more adjacently
positioned blocks.

2. .The block of claim 1 wherein said first and second
:.nsets are configured to provide an anchoring structure, saiqd
anchoring structure comprising said block back wall and a portion
~ of each of said first and second sides. '

'3. The block of claim 1 wherein sa:i.d block from
surface is substantially planar.

. - I - The bloc‘c of cla:.m 1 whe*em sau.d block front: _
su#,faces ig :Eacetea ' '

e s'.';':f The block of claim 1 where:.n said block front:
: éurface :Ls out:wardly curving.

' s 'rhe block of claim 1 whereln said protrusion :.s
‘-_--posit:.oned adjacent at least one ot‘ said first and second insets.
. ‘I'he block of claim 6 wherain saxd protrusion sPans.
-between sau.d :E:.rst. and second inset '

: a.. A p.u-less composite masonry hlock comprls:.ng a |
"'-front surface a.nd 2 back suxface, a top surface and bottom
surface, and: _:.rst and second sides; gaid Fa.rst: ‘side bav:.ng a N
'first inset hlwher'em said. flrs!: inget -spans from: sas.d block: t:op T
| -_:_:fsurface to said block bcttom surface, said second s:Lde having a




espectlve f| rst and second Iocat or. wal s on .an- adj acently
lack.» * - TO0. A structure, sai‘d structure conprising-a .
nd an ad] acentrh,ggy@maﬁebmmpl&ad:h of said upper -and Iovver courses_

__tonprising one of - any c_)% t he - precedl ; - F
bl ocks of at |m upper-“Course or sai THdﬁNSHEE’bIW\SeB
insets which ar ou t e protrusions of tlhe bl CREP.LAGEDS&I d-f. - :

adj acent course. 11. The structure of -clai m4to—whererrrsara |ocator

' protru3|on and-sai d bl ock l'ocat or’ wal'ls ‘are configured to provi de - a

set back in sai d structure, 12. The structure. of cI aim 10 ere|
sai d struct §ugrface~&o said bloc\: bottom surface; a protrusion on sai bloc

top-surface; and, first and second anchoring legs, said first leg
extending from said block first side and said second leg
' extending from said block second side.

sald
-rlse

9, The block of cla:.n 8 wherein said protrusion is
configured to mate with the inset of one or more adjacently
positioned block. :

10. The bloc'k'o'f claJ.m 8 wherein said first and second
1eg's comprlse front surfaces, said leg front surfaces being
con:Eigu:ced to extend towards said block front surface as said

. first and second legs extend away from said block.

. . . ii. The block of cla:.m 8 where:.n sa:.d block fro:xt
__surface is substantially planar

‘12, The bloclc of claia 8 wherei d block fromt . .~

* c L M S *




i$ a retaining wall. - 13 The block of claim 1, whérein said
protrusi‘on and said Iocator wal |- are configured to prOV|de a setback- uhe_
sai d protrusion mates with a Iocator wal I-*of one or nore. adjacently

pdsitioned sinmilarly conflgured bl ocks to provi 1A tructure,}fr
[?}“§ gLR fgggﬁ

14. A masonry bl ock conprising a-front siygface, atop
surface and bottom surface, and first and seco d fidst side
having a first locator wall wherein said-first |ocator wall extends from .
said block top surface to said block bottomsurface, said second side

having a secosstddifaleradel lsaietelbongad thseaeitds| HGRkORd inset, wherein

said second inset spares from aid block top surface to.said bleck
_ _ .

=~ . ~ - % N v aamie - -
first and sscond encnor;ng lags, saild Eivst lsg axtending IZrom

3 = 3 = 3 -~ L | = .-
s2:d Rlock first gids surizcs and §3i8 S4Iond 125 eXtenidlng IXom
- oa e w1 T == . -~ & -
s2z2id block sscond sids suriace

15. Ths structure of claim 15 whzrein said block
protrusions are configured to mate with the inset of one or more
adjacantly positioned block.

17. Thé structure of claim 15 wherein saJ.d block fJ.rst
and second legs co-n'ov'lse front surfaces, said block leg front

surfaces being configured to extend towards said block front
surface ag said first and '_se'cond legs extend away from aid block.

~ 18. The reta:.n:.ng structure of claim 15 wherein said
structure cemprises ‘at 1east an upper and an adgacent lowex
course wherein the blocks at. 1east one of sa1d upper course or
_ 'said lower course comprise insets which are seated on the -
. "protrus:.ons of. the. blocks of sa:.d adjacent course

o 1«9. 'l‘he structure of claim 15 whev'ein"*sa.id retaining
structure comprises a support:l.ng matrlx pos:.tloned-__"-'between
'adjacent blocks of sald upper and lower courses. R

) 20._ The structure of cleim 19 wherein;said supportlng o
' metr:.x compr:.ses t:.e backs pos;t:.oned between the blocks of said
-upper and lower courses._ ' '

3 21.3 The structure of cla;m 19 wherein Sald supportlng .
matrix compr:.aes ar cont:muous webbing pos:tioned between the o
blocks_of said'upperland lower courses.- ALt/ A :
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7 wal T €Xtends from said. bI ock top surface to sai d- bI ock bottom surface
aid b ock conpri sing a protrusion conflgured on said top or .bottom surfacf"-'_
t{o mate with a | ocator wal:l".of one or nore: of f set adj acently positioned
bl ocks, said protrusion and | ocator walls haviae es and shapes-
adapted to pernit relative rotation of s37d afiJHSSHEEN HAS BEER fenabl e sone
pl ay between the protrusion and the |ocator wal | WREPLAGEEFh 11 [is mated
wher eby serpentine walls nay be constructed fro | courses of
such bl ocks. 15. The block of claim 14, ‘wherein said first |ocator
wal | conpri ses a fi I‘Sii I ngety; aad wsudl a';‘ggeagbdyl oow:g}:sm | conprises a

second i nset. The bl ock cl cxYBsE L ghorahaving st tand
second insets are posH)l ofe8 5P e %d’ o%nt of satg fpl_rs%o@ggms&@d
si des, respectively. gide and a2 bottom side, said shos

having one oOr more depra5510ns,'sa1d shoe top side
having one or mora heatling elements positioned
over said shoe pottom side depressiouns; and, |

(b} a block mold kaving 2 central opening and shaped
to receive said stxipper ghoe, said mold having a
front, back, and first and second sides.

23. The mold assembly of claim 22, wherein.saio
stripper shoe comprises a first section ant a seoond.seoiion,
gaid mold first section having two depressions in said shoe
bottom side, said depvessz.ons aligned parallel to sald mold
front, said shoe further comprising first and second heating

elements each positioned on gaid shoe first and second sectlons

ghaped to be reces.ved in said mold..._ _
- : 2‘4. A pin...ess compos1te ‘masonry 'block; comprising‘ a. .
. £ront surface, a back surface, first and second side,_a top i
i surface and a bortom surfa.ce, said block top surface compriszi g
one or more pro*'rusions positioned on said block top- sx.ifa e,r_ld _
' said protrusion comprising a. rear-facing f:r.:rst side surfac: :e,_ng
' 'forward facing second side’ surface, .said £ixsc side sux :c eing
o angled to mterlock w1th one or more "blocks poss.tioned a Ja:e - _
_ said composite masonry block, and said second side’ surfa::it :teg
| "?:' angled greater than or equ.al to 10“ from vertical to fac
=?manu£acture of said blook.,,

'25 ‘I‘he block of la:-..m 24 wherein sa:.d protrus:Lo?
| side s to.
- gsecond side surfac:e has an angle whic:h ranges from. aoout 10_
25‘ from vert:.cal R __ |

\\I\\l\\ \m\\ \iﬁ‘ \ifﬁif“




17 hThe bl.ock of clalny14 addltlonally conpr|5|ng flrst an_ﬁe L
inchorj ng - TSt ['eg.extending fromsaid. bl ock: fi: ‘

3?Ig|2?ﬁ$23 %E aisleaRepldcedm sai d bl ock second S|de '_-.,. ;.. :[f;lu”;

rst and second | egs co - ae

o SN o
ace as sai cond | egs extend away f on1s E§¢ ral FAEE '

19. The bl ock of any of clalnB 14-18, wh F
substantlall I o« erein said block front. surface |s'
said y planar. . '20. The bl ock of any of clains 14-18, wherein-

26._ The block of claim 24 wherein each cf said side -
_surfaces have an 1nset spanning from said block top surface to
said block bottom surface and wherein a portion of sald

protrusion spans between said insets.

. 27. The block of claim 24 wherein said protrusion-
flrst side surface has an angle of. about 5¢ from vertical and
said protruSLOn second ‘side suxrface has an angle of about 20°
from vertlcal, said block comprising first and second side
surfaces each havxng first and gsecond insets, respecthely,
wherein a portlon of said block top surface comprises a

" protrusion spannlng from said first inset to second’ 1nset

28. A retaining wall structure, said retaining wall
structure comprlslng one Or mMore courses, each of said courses .
comprising one Or more composite tasonry blocks, each of said
: composite masoury blocks of claim 24.

o ”-,29 The block of clazm 24 whereln sa;d protruslcn is
"configured to. mate with the 1nset of one or more adjacently
' poeltioned blodk - : SO

. s 30._ The block of claim 24 wherein said block comprises
?ﬂfirst and secondf'egs extending from sald respective first and
ﬂ;seoond block sxdes. sald legs comprlslng front surfaces, sa;d 1eg
_ i;front surfaces being configured to extend towards Sald block '
_:'front surface as sald first and second 1egs extend away from sald
block ' :

, 31. _ he structure of claim 28 wherein said retaznmng
tructure comprlses a supportlng matrlx positione ed between
f}adgacent blocks of said first and second courses.'~

fThefstructure of claim 28 wherein said protrusioﬁ
ﬁce has an angle whzch ranges from about 10° to

25“fxomverti°

//’ R S ThlStsthereplacomantsheot -
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| ock: front surface is faceted ' - 21. The bl ock of any of
. 14-18,«wherein.said - block front-surface is outwardly curV|ng_ i
“#*The . bt ock of ‘any of claims 1-9-and 13-21 wherein said bl ock protru5|on _
?onprlses first and second obl'ong secti-ons between which is positioned-.a
- jjoining section, said joining section hé@lng a narrower width than either
.' f said firsts and second obl ong-sections. . 23. The bl ock of "any of
- ¢laims 15-21, wherein said protrusion conprises ‘a first rear-facing side -
“surface and a second forward-facin si de surface,, and wher ein saj%qu
rst

insets, where preseds. eachlaghnmaldeagseablreRIRIiSHP% & FELAPPER

_ rear-faci nggigley %;i?%@&esﬁéetﬁe@\rﬂ{goer ¥shoside] Ny Wotdiced stidecagdgen touser
f:or war d- faC|ng sur

” d adj
f_acent sai d =956k S sgxg,ad glgt-c%ﬂgﬁid%r %ygﬂgaéc?éengwgl éﬂé)%&%ra%ibﬁgone adj

whereln said depression is contlguous with said shoe outer edge'
in at least one point, said shoe top side comprising one.or nor.e

. : 3
heating elements pos:.tz.oned over said shoe bottom side

depressions.

34. The assembly of claim 33 wherexn said stripper )
shoe outer edge comprmses a first side edge and a second side . 3
edge, said shoe depress;on spans a poxrtion of said shoe bottome
gside from said outer edge first side edge to sald outer edge

'gecond side edge.
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- -

surface being angle
The .bl ock of cl ai
angl e whi ch range
39 25. The
surface has an a
second side has

P;%CF'%{FW#‘;EFE manuf acture of said bl ock. 0(&(:42&:( 1”3
3, wherein s

r3h1dﬂwuﬁﬁmC{

ck of claim233,] wherein said protrusion- first side \
rq] fromvegiical and said protrusion .LQEM%EO

d protrusi on second side surface has an
rr] to 25[err] fromvertical. (AAAF>§

O[err] fromvertical.

AMENDED.

COMPOSITE MASONRY BLOCK

WHAT IS CLAIMED 1S:

1. A retaining wall block comprising:

(a)
(b)

{¢)

(d)

(e)

(£}

(g}

a front poxtion including a decorative front
surfaca;

a tail portion including a reax surface;

& pair of opposed sides extending from the
front surface to the tail portion and
converging toward the tail portion;

opposed top and bottom surfaces;

a cavity located between the opposed sides
and extending from the block top surface to
the block bottom gurface;

one or more locator protrusions integrally
formed on one of the top or boctom surface,
each of said one or more locator protrusions
comprising at least one side surface; and
cne or more locator walls formed in said
block, each locator wall extending from the
block top surface to the block bottom and
being adapted to mate with the side surface
of a iocator protrusion on a block in an
adjacent course, when a plurxality of said
blocka are stacked in courses to form a wall
structure, said locatoxr protrusions and
locator walls having relative gizes and
shapes adapted to permit relative rotation of
said adjacent blocks whereby serpentine walls
may be constructed from a plurality of

courdes of said blocks.

2. The block of claim 1, wherein the respective

locator wall is formed contiguously with each opposed side.

* C L M § *
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26. A retaining wall structure, said structure conpr|l REPDACGEMENTaSHEEIN Jupper
and an adj acent |ower course each of said upper and |l coUTSeS™ ]
conprising one or nore blocks of any of clains 14-25 mhgrei@ ss#@ | gcks
of at |least one of said upper course or said | ower [cqur é ¥ hp eligsets
whi ch are seated about the protrusions of th; bl ocks

f_said _adiacant

cour se. 27. The structure of clain126,5mhereih sai d ret ai ni ng |
structure conprises a backfill reinforcenment positi | Nt
bl ocks of said upper and | ower courses. 28. The structure of claim

27, wherein said BackfiTHe rslodlorefnehainoipr Waeredie azdck Pieek tfxored
bet ween the bl otks of., sai er, and | oper courses. - 29. The
structure of B&&HAHLA® \ﬂr’rg?sfleg)%‘rs’aﬁaﬂl%aeng‘ﬁprei nf or cement conprises a
cont.i nuous webbi ng positioned between the bl ocks of said upper and | ower
cour ses. 30. A block nold assenbly useful for nakin% t he bl ocks

4. The block of claim 1, wherein said biock front
portion is faceted.
5. The block of claim i, wherein said block front

portion is outwardly curving.

6. The block of claim 1, wherein said locator
protrusion is positioned adjacent at least one of said block

locator walls.

7. The block of claim 1, wherein said block compriees
firgt and second locator protrusions, and first and second
opposed sides, said first locator protrusion located
adjacent said first opposed side and said second locator

protrusion located adjacent said second opposed side wall.

8. The block of claim 1, wherein said locator
protrusion is configured to mate with a locator wall on an

adjacently positioned block.

9. The block of claim 1, wherein said block comprises
first and second locator walls, said first and second
locator protrusions formed on said top surfgce adjacent said
respective first and second opposed sides, said first and

second locator protrusions configured to mate with

AR



bf‘ény of clainms 1-. 9 and 14-25, said assenbly conprigﬁﬁkﬁCEMENT SHEET (a) a

nol d box having walls defining a cavity for. receivi
t he cavity having 3 1 JUL 1998

substantially the shape of one or nore of the bl ock

clainms 1-9 and 14-25; (b) a stréfper shoée '

si de and

g| bl ock

i
ajtop

bottom side, said plate bottiom si de havi ng

_ nmore depressions; and (c) one or _nore heat el enents
positi oned owesaiegtive first and ggeordt dpc3rgE ¥d@ldCerPr 38 @dfaweusiyns.

positioned block.

0. A struéture, said structure comprising at least an
upper and an adjacent lower course each of said upper and
lower courses comprising one oxr more blocks of any of the
preceding claims wherein said blocks of at least one of said
upper course or said lower course comprise insets which are
seated zbout the protrusions of the blocks of said édjacent

course.

11. The structure of claim 10 wherein said locator
protrusion and said block locatox walls are configured to

provide a setback in said structure.

12. The gtructure of claim 10 wherein said structure

is a retaining wall.

13. The block of claim 1, wherein said protrusion and
said locator wall are configured to provide a setback when
gaid protz:us ion mates with a locator wall of one or more
adjacently positioned similarly configured blocks to provide

a retaining structure.

14. A masonry block comprising a ﬁront surface, a back
surface, a top surface and bottom surface, and firet and
second sides, said first side having a first locator wall
wherein gaid first locator wall extends from said block top
surface to said block bottcm surface, said second side

having a second locator wall wherein said second locator

e
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31. A.masonry bl ock substantially as herein descri tFeHERMNCEMENTeBi-EIEEe to the
acconpanyi ng draw ngs. 32. A bl ock assenblyis ' herein
described with reference to the acconpanyi ng draw fgg. : A
masonry bl ock conprising a front surface, a back du fé%é:"ﬁ-ﬂ%%fs rface
and bottom surface, and first and second sigdes, sgi d.first-si ving a
first inset wherein said first inset extends fromisaid block top sujface
to said block Eotton1surface said _second sid ?g. '

wher ei n sai @bt oRYteREt FERPefad S PIACKSPRHITY ?%?)u's%r'?aa"] %lg}lﬁgsgl d
bl ock bOttO"%éHEI:@CSurEQEQ bLaGl HIHRE %.Jd&galﬁsﬁ@té Ysrddedione of said

top or bottom surfaces, said protrusion béing configured to mate with an
i nset of onecamfigured on said top or bhottom surface to mate with g

locator wall of one or more offset adjacently positioneqd
blocks, said protrusion and locator walle having relative
sizes and shapes adapted to permit relative rotation of eaid
adjacent blocks to enable some play between the protrusion
and the locator wall with which it is mated whereby
serpentine walls may be constructed frem a pluralitf of

courses of such blocks.

15. The block of claim 14, wherein said first locator
wall comprises a first inset and said second locator wall

comprises a seccnd inset.

16. The block of claim 15, wherein said first and
~seccnd insets are positioned at the midpoint of said first

and second sides, respectively.

17. The block of claim 14 additionally comprising
first and secornd anchoring legs, sald first leg extending
from said block first side and said second leg extending

from said block second side.

i8. The block of claim 17, wherein said first and -
second legs comprise frcnt surfaces, said leg frent surfaces
being configured to extend towards said block front surface

as said first and second legs extend away from said block.

e
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nore adj acently positioned bl ocks, said protrusion EP!%EWNTEE ERg

rel ative sizes and shapes adapted to permt relativ

protrusion and the inset with which it is mated, ere%y serpenting palls
‘may be constructed froma plurality of such bl ocks. 1 JUL 1998

41 34. The bl ock of clai'm 33 wherein said bljogk front surfpcp is
substantially planar. 28

13. The block of any of claims 14-18, wherein said

plock front surface is substantially planar.

20. The block of any of claims 1i4-18, wherein saig

block front surface ig €faceted.

21. The block of any of claime 14-18, wherein said

outwardly curving.

Jo
@\

block front surface

22. The block of any of claims 1-9 and 13-21 wherein
said block protrusion comprises first and second ob.long
sections between which is positicned a joiﬁing section, said
joiring section having a narrower width than either of said

first and second oblong sections.

23. The block of any of claims 15-21, wherein said
protrusion comprises a first rear-facing side surface and a second
forward-facing side surface, and wherein said insets, where
present, each comprise a forward-facing sufface, said first rear-facing side
surface of the protrusion being angled to engage the
forward-facing surface of the insets of one or more blocks
positioned adjacent said block, and said second forward-facing side
surface being angled to faciiitate manufacture of aaid
block.

24 The block of claim 23, wherein said protrusion
gsacond side suxface has an angle which ranges from about 10°

to 25° from vercical.

[
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éSf.The bl ock of claim 33 wherein said block front
36. The bl ock of claim33 wherein said block front

curvi ng. 37. The bl ock of claim 33 wherein kg d

positioned adjacent at |east one of said first and

DU

REPEAGEMENT SHEET: 44

Tace s out\andly

By UL URI8"N |i S

I'nsets.

i d bl ock

38. The bl ock of claim37 wherein said protrﬂfion
top surface between said first and second iTs

ets.

25. The block of claim 23, wherein sald protrusion
firsc side suxface has an angle of about 5° from vertical
and said prctrusion second side has an angle of about 20°

"£rom vertical.

26. A retaining wall structure, said structure
comprising at least an upper and an adjacent lower course
each of said upper and lower courses comprising one or more blocks of
any of claims 14-25 wherein said blocks of at ieast one of
said upper course or said lower course comprise insets which
are geated about the protrusions of the blockas of said

adjacent course.

27. The structure of claim 26, wherein said retaining
structure comprises a backfill reinforcement positioned

between adjacent blocks of gaid upper and lower courses.

28. The structure of claim 27, wherein said backfill
reinforcement comprises tie backs positioned between the

blocks of said upper and lower courses.

29. The structure of claim 27, wherein said backfill
reinforcement comprises a continuous webbing positioned

betwsen the blocks of said upper and lower courses.

30. A block mold assembly useful for making the blocks
of any of claims 1- 9 and 14-25, eaid'assembly compxising:
(a) a mold box having walls defining a cavity

for receiving block fili, the cavity having

O VA



39. The bl ock of claim 33 wherein said block protrusion conprises first
and second obl ong sections between which is positioned a joining section,
'said joining section having a narrower width than either of said first and
"second oblong sections. 40. The bl ock of claim 39 wherein said

‘bl ock has an open central portion extending fromsaid top surface to said
bott om surf ace.

40

substantially the shape of one or more of the
blocks of claime 1-.9 and 14-25;

(b) a stripper shoe plate having a top side ang
bottom side, gaid plate bottom side having
one or more depressions; and

(c) one or more heat elements positioned on said

plate top side adjacent said depressiong.

31L. A masonry block subatantially as herein described

with reference to the accompanying drawings.

32. A block agsembly substantially as herein described

with reference to the accompanying drawings.

33. A masonry block comprising a front surface, a back

surface, a top surface and bottom surface, and first and

" second sides, said first side having a first inset wherein
said first inset extends from said block top surface to said
block bottom surface, said second side having a second inset
wherein said sécond inset extends from said block top surface

~ to said block bottom surface, said block comprising a
protrusion on one of said top or bottom surfaces, said
protrusion being configured to mate with an inset of one or
more adjacéntly positioned blocks, said protrusion and insets
having relative sizes and shapes adapted to permit relative
rotation of the protrusion and the inset with which it is
mated, whereby serpentine walls may be constructed from a

plurality of such blocks.
This is the replacement sheet
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42 41. The bl ock of claim 33 wherein said block conprises two
protrusions. 42. The bl ock of claim 41l wherein said protrusions are
positioned on said block top surface adjacent said first and second
‘insets.

41

34. The block of claim 33 wherein said block front

surface is substantially planar.

35. The block of claim 33 wherein said block front

surface is faceted.

36. The block of claim 33 wherein said block front

surface is outwardly curving.

37. The block of claim 33 wherein said protrusion is
positioned adjacent at least one of said first and second

insets.

38. The block of claim 37 wherein said protrusion
extends along said block top surface between said first and

second insets.

39. The block of claim 33 wherein said block protrusion
comprises first and second oblong sections between which is
positioned a joining section, said joining section having a
narrower width than either of said first and second oblong

sections.

40. The block of claim 39'wherein said block has an
open central portion extending from said top surface to said
bottom surface. _ 5
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41. The block of claim 33 wherein said block comprises

two protrusions.

42. The block of claim 41 wherein said protrusions are

positioned on said block top surface adjacent said first and

second insets.

[ This is the roplacement sheet
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