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CX>IPOSITE MASONRY BIOCK 

Field of the J:aventi.011 

°{.b0-4- i-::r· :t ~:, 

~1~r ~ ·~ ~- . 

The invention qenerally relates to concrete masonry 

5 blocks. Here specific.ally, the inve~tion rel..ates to 

concrete masonry blocks which are useful in forming 

various re~aining seructu~es. 

Bac:Jcq:roand of the Inventiori 

10 Soil retention, protef:tion of·natural and artificial 
st.i:uct.u.resr and increased land use are only a few 
.reasonp which znotivate the use of l~dscape s"Cl:Uctures. 

For example, soil is·often preserv'ed on a hillside by . . 
JlU!i.ntain!ng t..IJe fol.!.age a.cross tbe.t plain. Root:. sy1.rt:e.."U!i 

lS from the trees, shrul:Js, grass, and oi;her naturo:lly 
occurring pliltlt life, work to hold the soil in pl.a.ca 
aga.inst the :forc:es of wind and wat.~r Howmrar, when 
reliance on natural mechanisms: is ·not possible or 

p.t:ac't.ical., man often resm:ts to the use of arti.ficial 
20 inechanimu such as retainf.nq walls. 

In cmmtz:ucting retaini.ng walls, many different 
materia,ls may be used depend.tng on the gJ.ven 

application. If a retaining wall is intendsd to be used. 
to supgort the constructicii of a. roadway, a steel wall 

· · 2 S ar a c:cmc:rete and steel wal.l may be appropriate. 
Howevar, if the retaining wall is in'Cended. to 1andscape · 

and consertre sail around a.residential or ca11DDerc.ial 
stru.ctu.i:e, a ma~ial may be ~ed. wh.ich c0D1Pliments the 
architect'q:al. style of the stEucture·sw:h as wood 

.3Q. timbers ,Qr concre.te block. 

Of all these materials~· concrete block bas received 

vi.de and popular acceptance f o~ use in the cons~cti~n 
of .ret:aining walls and the like. Blocks u.sed. for these 
purpo~es include those disclosed by Forsberg, o.s . 

.35 Patent Nos. 4,802,320 and Design 296,00?r emonq others. 
PreViously, blocks hav~ been designed to "setback" 

at an angle to counter the pressure of the sa.11 11ehind 
the wall. Setback is generally considered. the di.stance 

. in which one course of .a wal:l ext.ends beyond the front 
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surface of 'Che next hiqhe.st course of the sa..-ie wall. 
Given blocks of the same proportion, set.back may also be 
regarded as the d.istance whic:h the bac:k surf ace of a­
hi.~her course of blocks e~~ends backwards .in relation·to 

5 the back surface of a lower course of the wall. 
There is often a need in the development of 

structures such as i:oadways, abu.tinen.ts end. b::id.ges t:o 

provide maximum usable land and a clear definition of 

property lines. Such defiru.tion is often not poss.ible 
10 thrc~qh ~se of a compos~te masonry blo~k which result& 

in a setback wall. !'or exain:ple, a wall which sets baJ:k 

by its-very nature will cross a property line and may 
also preclude mal;d.mizat:.ion af usal;>le land in the upper 
or subjacent. property. As a result, a substantially 

15" vez:tica.t wall is lbOJ:e apprap:riate and ~sJ.z:.le • 
. - &c;wever, · in such J.nstanaes, yertical walls may be 

generally held in place through tha use ot well known 
meahanisms such as pins, deadheads, tie l>acks or other 
allC~ing MChaniSJDS to maintain tJie vuti.Cal FOfile Of 

20 the wall. Bes.I.des being complex, anchoring mechanisms 
$uch as pin syste1111J often rely on onl:f an.a 8'b:'mtd ar 

=section of suppo:ct tethez: which, if :broken, may 
COJDPletely compromii;e the structural integri.ty of the 

val!. Reliance on sw::h complex fixtures often 
25 discom:a;es the use of retaininq wall system "l:Jy the 

everyday homeawn~.. Commercial landscapers. may also 

avoid complex retaining wall systems as the time and 

qpense involved in cons~cilng these ~tams .f..s nat 
supportable q!V'en the prJ.ce'at which 1111J(1sc:ap1.ng 

JO. serv~qes are sold. 

· · Fart.her, retaining st:ruc-cures are often coDSidered 

desirable i.n areas •hich reC)Uire ve%tic:al. wal.,l. but are 
!lOt susaeptible.to a.n.y nuinba~ of anchoring mat:riees or . . 
JDSchanisms. For example r in the con.st:cuct.ion of a 

35 retaining wall adjacent a buildinq or other structure, 
i:c may .not be possible to provide anchoring mechanisms · 

such as a matrix: web, deadheads ar tie backs far enouqh 
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THIS SHEET HAS BEEN 

REPLACED 

into the retained eart:h to a:ctually suppon the wall. .. 

Without a retaining mechanis~ such as a matrix web, tie­
back, or dead head, DIUy blocks may not offer the high 
masg per f aee square foot nec:essFtcy for u.se in ret.ai.ni.ng 

S su:ucture.s which have a stlbsttmt.ially vertical profile. 

M.a.nu:Eacturinq processes may also present impediments 
to structures of ec::!eque:te ·~grity and st~errgth. 

Providing blocks wh.ich do not requira elaborate pin 

10 systems or other secondary retaining and aligning •eans 
and are still sa.it~le for constructing structures af 
op1:imal s'l;rength i& often difficult. TWo examples of 

block molding systems are disclosed in commonly assigned 
Woolford et al, u.s. Pa.tent Bo. S,062,GlO and iioolfo.rd,. 

15 u.s. Patent Application Serial lfo. 07/828,031 f.i.1ec:l 
Ja.num:y 30, 1992 whic:h are incorporated herein 1'y 
refennce. I:n both systems, advanced design and 
engineerinq is used -co provide blocks of optimal 
strength and, in turn~ s't%ueturea of optimal strenqth, 

20 •ithout the reqttJ.remm\t.of other seccmdUy •rstems snch 
as p~s and tba like. '!he Woolford et al patent 
discloses a mold which, through v~inq fill capacities 
provLdes for the unif o:cm application of p%E!Ssure across 
'Che fill. 'fhe Woolford application discloses ·a means of 

25 f02:JUing block features through the application of heat 
~o various portions of the fill. 

A.$ can be seen there is a need for a CompQ&ite 

masom:y black whi.Ch .is an:aclcable to fm:Jll walls of hi.gh 

structural integrity 11ithout.the use of complex pin and 

.#0 connection Sy.sterns an·d without the need for securing 

~bani.e;JllS such as pins, o.r t.ie backs. 

3.5 

l'!!"'n' Of the IgmUml 
l'.n accordance wi'th a first aspect of the .invent~onr 

• there is provided a pinless composite masonry block 
. . 

hav'inq _a hiqh unit mass per f:ront surface square foot. 
The block comprises a front surf ace and a bac:k surf ace 
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~djoizw4 by £.lrst and sec:onci. Si.de surfe.c:es, a top 
surface and a bottom surface each lying adjacen~ the 
£X"O:n.t, back, and first and second side surfaces. In 
use, the block may be made to fo.:r:m vertical or sei: bac:k 

5 walls without pins or o'Cher securing mechanisms as a. 

result of the high mass per front sw:fa.ce square foot. 
In accordance with an additional aspect af the 

.invent..~on there is p~av!ded st:z:uctui=es resuitin9 from 
. . 

the blocks of the invent.ion. In accordance with a 
10 further aspect of the invention there !s provided a mold 

and method of use resulting in ~he block of the 
invention. 

Brief pgcriRt:l.011 a:f tlte prawf.aqs 
15 l'IGtlRE 1 is a perspe(:tive view of rme prefex:red 

embodimeJ\t of the block 1n accordance vith the 
invention. 

FIG'DRI 2 is a eide plan •iew af 'Che block of fig. 1. 
FIGDRE 3 is a top plan view of the block of Fi~- 1. 

20 !'IGtlRE & is a per11pective view of an alternative 
p:crfar.md. ambod!ment of the block in aceordanae vit:h the 

invention. 
F:mtJRB 5 is a side plan. view of t:ha bloc:k of Fig. 4. 
FIGURB 6 is e ~op plan view o~ the block Qf Pig. 4. 

25 FIGtmE 7 is a perspective view of a retaining 
S1:ructure construc:ted with one eJbbocUJnent of the 
coaaposite maso!I%]' ~lock of the invention. 

FIGURE 8 Ls a cut: avay view of the wall shown in 
!'ig. 7 showing a vertical wall taken along lines 8-8. 

~O. FIGURE 9 is a perspective ·view of a further 

alternative anbOdiment of the black in accordance with 
the illYention. 

FIGURE 10 is a pm::apecti:ve view of anotJier further 
alternative ambodim.ent of the l>J.Dck .in accordance with 

35 'the invention. 
FIGtJRB 11 is a top plan Ti.aw o~ the black depicted 

in Fig. 10. 
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FIGURE 12 is a catawa1 ·view of a retaining structure . 

COJ1Structed with the bloc:ks depicted. in !'·igs. 9 and 10. 

FIGURE 13 is a ~op plan Yiew of a ~lock in 
accordance -ith a preferred alternative aspect of the 

5 invention. 
FIGURE 14 is a top plan lfiew of a block in 

accordance with a further p~efexred alternative aspect 
of the invention. 

FIGORE 15 is a side pl~ view of the block shown in 

10 F.igure ll. 
PIG'tJRE 16 is an enlarged side plan view of the block 

dep1cted in Figure lS showing, in detail, aspects of 
protrusion 26. 

"FIGURE 17A is an S?CP1ode~·pe.rspecti_ve vJ.ew of ~ 
15 stripper shoe and head assembly of the ·invention. 

20 

FlGIJJU! l 7S is perspective v.t.ew of the mold assembly 

of the J.nvention. 
F'XGDRE 18 is a sc;bemat.tc depict.ion af the .moldinq 

p.racess of the· invention. 

DeU!led DascrJ.p._J.oA af the Pi:e:ferrecl ~ts 
~ing to the figures wherein like parts are 

designated with like numerals throughout. several views, 
there is shown a COlllposite maso~ block·in Piqure 1. 

2S The block generally c:omprise.s a f1:0nt surf ac~ 12 and a 
back surface 18 adjoined by firs~ and· second side 
surfaces 14 and 16, respect.1vel.y, as vell. aa a -cop 

surface 10 and a bottom &1U"face 8 each lying adjacent 
said front 12, back 18, anc1· fJ.rst 14 and second 16 side 

.3G surfaces. Each of said side surfaces has an inset;.22A 
and 22s, spanning from the.black top surface 10 to the 
black })ottara surface s. ~e bloc:k top surface 10 may 
al.so d>!llPJ!iae one or more protrusions 26 • Bach 

protrusion is preferal>ly posit.i.onad adjacent an inset 
35 22A or 228, on the black top surface 10. 

~he block back s~f~ce 18 generally c~rises f~t 

ud. second leqs 24A and 24B, respectively. 'l'be first 
. l 
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leg 24A extends f:om the back snrfac:e 18 beyond the 
plane of the block first.side 14~ ~he second leg 24B 
extends from the back sur~ace 18 beyond the plane of the 
block second side 16. 

Co:r@site· Masorn:y BlOC"k 

~he ccmpa&ite masoru::y block of the invention 
generally comprises a block body. The block body S 
funct.ions t:o retain earth without the use of secondary 

mechanisms such as pins, dead heads, webs and the like. 

lO Preferably, the block body provides a retaininq 
strtlC~ure whi.ch may be .manually positioned by laborers 
while also provi.ding a hJ.gh relative llUUiS per sqiiare 
foot of face or front surface presented. in the wall. To 
this end, the l:llack JDay generally comprise a six-surface 

15 article. 
ne most apPa1:ent surface of the block is generally 

the front. s11rface 12 which .f unct1ons 'CO provide an 
orn.cunental "or d~ora.tf.ve loOk -co ~ retaining 
•~t:ll%'a, l'i.qs. 1 ... 3. file f:cont surface of tha J:aloek 

20 may ba flat,_ rough, split, convex, concaTe, or radial. 
Any nmrmer of desi911s may be -int~uced into tbe f:r=ant 
surface. fto preferred fmnt surfaces liay be seen in . 
Piqs. 1-3 and 4-6. Additionally, two alternative 
embodimen'Cs of the block of the invention may .be seen in 

25 F.ip. 9-11. The block of the iilvention 111ay_~D1J1Prise a 
f la't or plan~ front surface or a roughened front 
surface 1.2 created by spli.1:t!.:n.9 a portion of 111aterial 
from tJae front of the .bloc:k, !'i.g. 1•3. In 
acc:oi:dan.C:e 11.ith o:tte C¢her embodiment of the invention,. 

30. the bloc]5 may ccmprise a split or faceted front surface · 

having th:ree sides, Pigs. 4-6. 
'rile block of the invention generally also cOJDpriGes 

-cvo aide surfaces 14 and 16, !'igs. 1-6.. ~se aide 
surfaces assist in def init.ion af 'the block shape as well 

35 as in the stacked alignment of the block. Generally, 

the block of the invention·may comprise side surfaces 
vhie::h take any number of for.ms includ.ing flat or planar 
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side surfaces, o.nqlC!d sLde Sw:"fac:es, 

surfaces. The side surfac_es may al.so be notched,. 
grooved, or otherwise pat~ern.ed to ac~ept any desired 
means ~ox further aligning or securinq the block during 

5 place:nen-: ~ 

One preferred des~gn for the side surf a~es may be 
seen in Figs. 1-6. As can be seen, the side surface$ 14 
and 16 a::e angled so as to define a block which has a 

·g:reater v.i.d'Ch ll'C the ;front surface 12 than at the back 

10 surface lB. .Generally, the angle of the side surfaces 
(See figs. 3 and 6) _in relationship to the back surface 
a.s represented by alpha degrees, may range frnm about 
10· to 90°, with an angle of about 75• to 85°, being 
prefer.red. 

15 ne side surfaces may also comprise ina"ets 22A and 
228 for use in rece.i.v-ing ather means which secure and 
align 'Che bloc:ks during placement.· Zn aacorclmlce with 

one eJllbodi:alen.t of the i.nven.tion, the insets may span 
f:c'OJll the blOt:k 'tap surface 10 to the block bottom 

20 surface a. Parther, these in.sets may l:Je ang-led acro~s 
the .heJ.gh't of the block to provide_ a s1;J:UC1;ure which 
~adually sets bac:k aver ·the _height of the wall •. When 

mated •ith protrusions 26, the insets 1llay also be angled 
to p.t"OYide a .retaining wall which is substantially 

25 vertical. 
-?he angle and size of the in.sets 111ay be varied in 

accordance wit!). the invention. However, the area o:f the 

inae1: adjacent the block mttOJR swu:fa.ce 8 should be 
approximately t:.he same a~a as, o~ only slightly ~r 

.l.O. than, protrusion 26 with which i:t- will mate. The area . 
af the insets adjacent the block top surface 10 is 
preferably luger.than 1:he prat1:'11Sion.2& by a factor of 
St OJ! more and preferably about 1• to 2• or more. ~s 
will allow for adequate movement in'the interfittinq of 

35 blocks _in any st.ruc:ture as 1f'ell a,:; allowing blocks of 
higher subsequent course~ to setback slightly in the 
rei;ailling structure. l'Urther, by varying the size and 
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a;os!tion of the iJJ&et :re.i.etive to pl!O"C.J:US,ian 26', the set 

back of the wa11·111a:y be varied.. ~er, by varying the 
position of the pro~ion withi.~ an inset of gJ:eatex 
ralative aize the set back of a retailling striicture .may 

5 b& varied .in the &t:ruct:u::r:e. F'1'i example, by pulling the 
Plcaks forward as far as possible a_setbaek of a.bout 
1/8" ~ay be attained .in the wall. By pushing the blocks 

bac.k-~ard as far as possible, a se~ back cf up to 3/4" 
may be attained. Here aqain, 11ovement forward and 

lO bac.Jarard is the movement of protrusion 26 within tbe 
confines of insets 22A and 22B. 

GenerAlly, 'Che 1:0p 10 and bottom 8 surfaces of the 
block functi.on similarly to the side sufacf!s of the 
block. ~ top 10 and bottmn 8 surface• of the block 

15 seJ:ve t.o defJ.ne die s~ct:ure of the l)J.ock as well aar 
assistin'iJ in the aligned po~i~g of the block in any 
given .retaining strw:ture. !'a this end, the top and 

:bottom surf sees of dte blaak are generally flat or 
pllUUU:' surfaces. 

20 · P.re_feral>ly, as can be aaen in Figs.. 1-6, . ei'l;her the 

'top or bottom SUJ:face comprises a protnsJ.on 26. The 
protru.siQn funati.ons in concert tr.ith the ·si.de wall 
.f.IWets 22A and 228 to secure the blocks Ln place when 
positioned in series or together on a retaining 

25 str'llC~ure by· aligning.the p~aion5 26 111ith:f.n the 
qivenJ..nsm:s. Whi.le t.he p.rotru.sions may tala:t any n'llJRber 
of ahapes, ther preferably ha,,. a lcJ.dn.ay ar doqbo.na 
sbape. As can .be seen in l!'~ga. 1-6.as wel.l as Pigs. 9• 
11, the pratrasian may campriae 'bra circalar ar ablanq 

30 sections which are· joined across ~ir middle by a 

na.rmwer section of the &a111e height. 'fhe c:entral na:crow 
port.ion in the pxouus~ 26 fPi9s. 1-5) allows for 
·orietft:auan of the blocJcs to prcn"ide imJ.er cm:TinQ' end 

outer eiirv-inf walls by the lll.igned seati119 and dJe 
35 relative rotation of the protrusion 26 within, and in 

:celaticmship tO, any block inset 22A o~ 22B. In turn, 
the larger surface area of the docJbone n.at:.araJ.lygives 
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this prc:itrUSion gJ:eater strength against fo~c~s which 

othez:wise could crea~e movement among il2d.J.vidual wall 
blocks or f:c:acture ot. this element of 1:lJe block. 

Gener,:1lly, the protrusions may compr.ise £oared 

5 noclul.es or ba:cs having a heigh.'C. rs.ng.inq from about J/8 
inch to 3/4 inch, and preferably about l/2 inch to S/B 

inch. ~he width or ~ia:meta: of the pro~.isions may 

ranqe from about l inch to 3 incbes, and preferably 

a.bout 1-1/2 inches ta 2-1/2 inehes. In shippinq, the 

10 protrusions may be pro~ected by stacking the bloc~s. in 

.inverted f aahion, thereby nesting the protrusions w~thin 
OJ;>ening 30. 

cenarally, the protrusions 26 and insets 221 and 22.B 
mar be used v.ith any numbe.r of other means wh.:i.ch 

lS function to assist in securinq tha ret-a' ninq wall 

a.ga.ins"t fill. Such devices include tie hacks, 

deadheads, ·as well as web mauicea such as c;zoGRXD­

availule fxom Jli:afi .Corp. or GEOJIEP available frm 
AJnoco. 

20 ~ back su:r:fac:e 1B of the l:Jlock qene:ally functions 
in defining the shape of the block,· aligninq the J:tlock 
as an el.eJllen:t ·of iUty retaininq sauctm:e, as well as 

reta.i.ning earth or fill. TD th£JS end., the ba.;=k •urface 
of the bloc:Jc may . take any sh.ape consis-cent with these 

25. func-cions • 
One preferred eJllbocu.ment of the black bac~ suxface 

can be seen in rigs. l-G. J:n ac:c:~:rdiinee with the 
.f.mrantian., the back sm:face ma7 p~ferably be planar 4nd 
have ~urfaces 28A and 2~B which extend beyond the side 

30 surfaces of the block. In order to make the block more 

portable and easily hu.dl.ed, the blac1c may be molded 
wim my ~ af apeirt:nqa il!ClatUnq cent.rel 0peninq 

30. 'rhis cent:cal opening 30 in the block allows for a 

reduction of weight duri~ mald~g. Further, t~eae 

35 openings allow for the block to J:se filled vi.t.h earth or . 

other pxoduct su.ch as &'Cone, gravel, tock, and the like 
·which allows fo~ an increase in the effective mass of 
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the block per square foot of front surface. Openi.nqs 
ntay also .be f o.:r:med in the front part.ion of the blacks as: 
can be seen by openings 34 and 36. Add.i..t.ional fill may 

be intLoc:h.tced im:o openings 30, 34, and 36 as well as 
S .the openings fo,?;llted between surfaces 2SA and 2~~ and 

· ·adjacent side walls 14 aJ).d 16, respectively. 

In use, a series of blocks are pr~ferably placed 
adjacen~ each other, forming a series of f~llable 
cavities. Bac:h blocJc preferably wi.ll have a. central 

10 C8Vity 30 fo~ filling as well as a second cavity fal:Dled 
between any two adjacently positioned J:J.locks • ~his. 

second cavity is toi:med by opposing side walls 14 arid 
16, aJJd acljacent~y positioned back surfaces 2SA and 28B. 
~hi~ second cavity, famed in the :retaining structure by 

15 the two.adjacent J:>lacks, holds.fill and further 

increases the :inass or actual density of any q~ven block 
st:cucture.per·square foot: of front surface m:ea. 

Gen.e:C'ally, .u un:fJ.lled black may weigh from about 
ll.5 to 15.5 .pounds, p:cefex-ably from cmout: 115 to 125 

20 · pounds per square foot of &oat surface. Onea filled, 
the bloc::):. mass will vary depending upon the fill used 
but pmfarably the biock may retilin. a mass af about 160 
ta lBO pounds, and preferably about 165 to 175 pounds 
per sqizare foot: cf front surface·v~en using .rocJc fill 

25 such as gravel or class 5 road base. 
i'wo alternat~ve preferred embodiments of the 

J.nvent.io11 can Ile seen in !'!g's .. 9-11. !'irst, as can be 

seen in P'J.q •. 9, there is depieud a :block havJ.ng 
cavities 34 and 36 for accepting fill. Further, this 

30 bl.Ge.Jc al&a ha.s si.devall i.nsets 22& and 228 and. a 
p;ral:Z:'IUrion for· cmnplimentuy stacking wlth the blocks 

shown J.n Fig.a - 1--Qi ar l!'ip. 10-11. Consistent with the 

other embocl.iaen.ts of the block di.Sr:losed llere.1.n, this 
block allaws for finishing walls having base.courses of 

35 larqer heavier blocks with blocks which are smaller, 
11ghter and easier to stack on the higher or bighest 
courses. While no~ J:equ.:U:ed., t.hea block depicted in 



11 

Figs. 1-6 and 10-11 may be larger 1n dimension than the 

blOc:~ of Fig. 9 from 'tb.e front surface to back surface 
allowinq for the co:nstru.c:tion of a structure sw:h as 
that sf'10wn in Fig. 12. i'ttrther, the ttl':Je of the dagbone 

S shaped protrusicn 26 allows for retention cf these 
blocks in an interldcking fashion with the blocks of 
lower courses to far.n e wall cf hi.gh s-t.ruct:ural 

inceqr~ty, (see F~S· 12). 
~he blocks depicted in Fig. 9 may weigh from about 

10 60 to 100 pounds, preferably from about 75 to 95 pounds, 
and most preferably from-about SO to 90 pounds, with the 
filled block mass v.aqing from about 90 to 130 powids, 
p:efera=.ly from about 95 to 125 pounds, and mast 
prefe~ably from aboat lD!i to 115 pcunds per sg:iuu:e foot 

15 of frcnt. surface using rock fill such as gravel or class 

S road base. 
Another alumative embodiment of 1;he l>l.ock of the 

invention can 1Je BHJI in !'J.gs. 10 and 11. As can .be 

seen, the block depicted !n !'iqs. 10_ and 11 has angled 

20 firSt and aeeand lags 24.A and 24B,. resP&ct.1"Vely, -as well 

as an angled back wall secti.Ons, 18, 18A~ and 188. 
- -

The resulti.ng baCk su;faces 28A and 28B, (E'iq. 11), -

hav:e a reduced angle 8.J.pha vhich increases the 
structural integri~y of the wall by increasing the walls 

25 resistance to.J>low out. ~,be angled-back surfaces 2SA 
and 28B provide a na'C.Ural static force wbich resist the 

pressure u:e:rtad !J1 the angle of repose of fi.ll on. any 
qi.ven retainfn9 strvcture. t.rhe angled back surfacea 2BA. 
and 28B may be anchored in fill placed between adjacent 

JO .blocks. Any force atteia:ptbg to mov'e th.i.B bl~k 

. fo:z:vm:cl, will have to al.so a:Jnfrori.t the resistance 
createa by the forward angled b&c:k legs mewing into 

ad.j.af!antly positioned fill or, if.the l:>ase course, the 

qmund beneath the wall. 
35 '.l!he use of angled back walls also facilitates 

• 
mamifaetumof the blocks of the invent.ion. 
specifically, the angled back sides 28A and 2SB assLst 
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in allowing the conveying of blocks once they have been 
COlhpressed and fo.:s:med., and they are be.ing transported to 

the curinq facility. Generally, the pro:xiJnity of the 

bl.eeks on ~'le co1,.11eyeL 'llfl£Y lead to physical C:Pntac:t. If 

S thi.s can't.a.ct occurs at a hi9h speed, the blocks may be 
physically damaged. Also, the use of a conveyer which 

tuz:ns on curves in the course of transporting ~ay 

. na~urally lead to contact bet~een blocks and damage. 

Angling the back side legs 24A and ·24a allow8 easier and 

'-0 more versatile conveyer trarnspart and strength•ns the 

back side legs. 
Angling the back sides of the block also assists in 

~~e for.slaticn cf a cell when two blocks are placed 

adjacent to each othe:e in the same plane.· ~h.ls cell 11a.y 

15 be used to contain an.y assortment of fill incluclin9 
~avel, sand., ox- even co~crete. ~e design of the block 
of the invention allows t:be·st:aggered ar offset 

p0,aJ.tian.i.ng- of blacks w~n building a :cata:Ln;l.ng wall 

st:rnct:.~. ~he intEnal apening 30 of t:.he blocks 
. . 

20 dspioted J.J1 Figs. 1-6 ud 10-11 may ba uad in 

conjunctLon with the cells· created by ~he adjacent 

bloc.ks to create a network of cha.ml.els for 'the 
deposition of fill. Specifically, wit:h the ·offset 

p1acemeni: . .blacks from one c~se to the nan, the 
25 opening 30. of a second course block may l>e placed over a 

cell created by twa blocks positioned adjacent each 
at'.her in. the first couse. '.rhas, opening' 30 J.n second 

course block is aligned witl>. a c::ell in the next lower . 

course and this cell msi.y be filled. by introaucing 

30 gravel, sand, etc. i11to t:Jt,e opening in the second cOur.se 

b1ock.. 'fbe acld.ition of f~r course~ alJ.ows tb.e 

faJ:matJ.an of a series af vertical c:hannel.s am:oss 1:J1e 

retainiD.9 st.J:llC'tm:e, (see l'iq. 7J. 
ftant the axis cmated by back wal_l 18 the back leqs 

35 24.A and 24B may angle towards th~ f:cont .surface of the 

block ra:nqinq from about 5 degrees to 20 d8;i:ees, 

preferably al>out 7 degrees to 15 degrees, and JDO&t 

i 
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prefez:ably about 10 degrees to blel ve . degrees • · The 

angle beta JIUly qenerally range from about 60 'Co 80 

degrees, preferably a.bout 60 to 75 deg~ees, and moat 

preferably abotrt 65 to 70 cteqrees. Further, this block 

5 (Figs. 10 and 11) m·ay vary in wei.qht from about ioo· to 

150 po"ands 1 preferably ahatXt IIO t:o 140 pounds, and most 

preferably from .abcr~t ~lS to i25 pounds, with 1:.he filled 

block mass varying. from about 210 to 265 pounds, 

prefeJ:a.bly f:COPI about 220 to 255 pourids, and most 
10 preferably from about 22S to 240 paunds pe~ square foot 

of front siu:face using ~ock fill such as gravel or class 
5 road base. 

A fu...-the:::: preferred embodiment: of the invention. may 

be seen in Figures 13-16. We have discovered that when 
15 constructing structures snch as those seen in Figures 7 

and 8, as well as Figure 12 '· (for exCQDPle a retain.:l.ng 

wall), several conce:cns 111ay arise ctepending upon the 

clilnens.i.ons of ~ bloc:k, J.ength and he.igh.t of the 
. . 

s~rw::t:.ure, enTi!:onment:.al conditions inclu.dinq the nature 

20 of the fill used behind the wall as well as the 
envi.romuent in which the •all is placed ineluding 

landscape geography, wea~r, etc.. Additionally, . 
dep,end.in; ~pen ~he ~lock 1118.n~facturing process-used, 
certain aoDce:cns w~'th the dimensions of the block as 

25 well as the various protrusions, openings, and 
assoc.ia:ced. · J:tlock features, may also be raised. 

Spec:J.f1call7, When constructin~ tbe landscape struet.ure 
such as 'Chat shmrn in !'1.gui'e 8, ·the s1:%11Cture .i8 

generally assembled oe:e· cour·s:e at a time while the 

JO approp.riat:e· fill is placed behind the wall. Once 

compl.eta, the pressure on the wall will tend. to force 
blocks of each subsequently hi.qher course ou'C.ward 

towards the front. of the wall. 'rite interlocking nature 
of the protrusion 26 and insets, 22A and 22B1 will 

35 generally resist the movelllent between the blocks of any 
two qiven courses. 
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We have faund. that the at:uctural inteqrity of a 
composite masoiu:y block.stl:Ueture generally coaes from 

the coefficient af friction between the blocxs of 

adjacent courses, the footpLint af the blocks used i.n 

5 the str\leture,. as well as the nature of the protrusion 
26. Generally, t.he p;r:otrusion functi.ons to se~e the 

black on which it is placed or the bloc~s of the next 

adjacent course by interfitting with_insets 22A and 22B. 

By using a p.ro't..nlSion having sidawa1ls of varying 

10 angles, the tendency far blacka to push forward out from 

the wall due t.o physical stresses is subs-c.ant.i.ally 
reduced.. Further, we have also found that by 11sinq a 
protrusion bAv,ing sidewalls of varying flng1es, 

JnaDUfac~~ini may be atream]J.ned IUld effici•ncy 
1.5 .im:reased. 

As ean be seen in Pigures 13 and 14, 'Che COJapOsite 

masonry bloc:Jcs 1n acco~ with thi"B aspect of the 

invention are cienermlly similar to tb.Oee shown .1.n 

P.19='eS 9-11. · !l'hase blocks oomprise openinqa 30 and :is 
20 as well as a fmn-e face 12 which-may be fac:et:e4 (see 

!'igure 13 at l2A and 12BJ, o:r unfaceted (see Figure 14). 

'these bloc.ks provide ~nsets, 22A and 22B, as 11'E!ll as, a 
prot:cus.1011 26 which may span a po;r:t.ion of ·the· uppex 

surface 10 cf the block and may boarder the insets 22.A 
25 and 22B. · 

Generally, a.s can be seen in Figures 13 and 14, the 

prouu.sion can ba.ve fo1ir sides. ~ angle on each of . 
these four sJ.des may vary in a.eeordance with the 

invention to provide for a more secure placement of · 

.30 blocks as well as. ease in pz:aaess.ing. SJ.de 26.A 

represented by length A may qenerally be found adjaeent 

openJ.nq 35. P=tmian side 268 spannlnq leaqtb. B may 

generally be fou.nd.sdjacen~ opeJ1ing JD. Ill turn, sides 

26C generally span length C may be found adjacen.:t insets 
35 22A and 22B. 

With ~he understm>dinq that the block of the 
invention 1118.y be used in any J1tllllber of structural 
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confiqur;:t'tions, an additional ·view of the prot.nurion of 

the invention may be seen in Figure 15 in accordance 
.-ith a prefe.c:ed aspect of the i.nven.tion.. Aa can be 

seen, p:t:OtLut&ion 26 9euerally has visible t'.nLee 

S ~ddewa.lls, 26A and ~&S which are adjoined by 26C:·, in 

this view. In this .instance, pra'trU.sian 26 sidewall 26B 
is a posLtlon toYa.¢.s the block back 18 and is angled so 

as to provide an adequate stopping or nesti.nq mechanl.sm 

to frev9nt any block, placed immediately adjacent it, 

10 from moving forward when stacked in an interlocking 

fo.:c21l, L.e~ by interlockinq the protrusion of one black 
with the insets of an immecil.ately adjacent second black. 

J'U:i:ther, ty chang,ing the incline o:f pi:otzw;i.On 

surface 26A so as to lessen the angle between the upper 
15 surface 10 of the block and protrusion surface 26A (or 

away front vertical), the protru:slon may be fo:r..cl more 
easily duing .block molding. aec:tuc.i~ the il.Dgle of 
surface 2&A from vertical allow& tbe application and 

release of the heated. stripper shoe in a manne~ whieb 
ao lawen. the potential far retaining. fill lf.i'l:h.in the 

heated stripper shoe 1nd.entai:ion, (see FJ.gure 17.A at 
79). Kare .aqain, the pa•itiOllinq of protrusion su:faces 
26A and 268 may depend upon how the block is to be used, 

with protru.sion Aurface 268 positioned to resist the 
25 forward PlOVeutent of subseqiien~ courses of blacks and 

surface 26A positioned to ta~~lit.ate manufacture of the 
block bu-i:. not. ccmp:cpmisa the stractural integrity of, 

:for ezmnple, the renl tJ.nq v1111. 

The protrusion 26 preferably may also -span the 
30 portion of the topside 10 cf the bloek between in.set 22A 

and 22B. Xn this i!lStance. protrusion walls 26C J:'l1n a · 
dis~e· c as can be see». J.n .J!'i.gures 13 and. 14. B.ers 

again, pra"CrUSion 26 sidewalls 2.fiC may compri.se any 
angle in relationship to vertical vhieh benef Lt.s ease of 

lS manufacture and the stxuctural integrity of any 
st.:r::uctui:e made frOl'll. the black of eha inven~ion. 
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Euendinq the prat.rPsion 26 across the i:op side 10 
of a portion of the block also ~enefits manufacture. 
Cenerally, in the mold!Jlg af the block of the inventLon, 
the mold will be filled with composite ~ix to the 

5 intended vol1JJ2!e. "rhe heated strippe:r .shce will tben 
descend upon t:.b:e fill, c:::ompressinq the fill.:- and foT"rn•?Ig 

the bloc:k of the inven.+J.on ~ A't the same tilne r the 

hea~ed stripper shoe will form protrusion 26 tllrOuqh 
complementary patte:r;ninq in .indentation 79 in the 

10 underside of _the heated stripper shoe (see Figure 17A) 
to fom protrusion 26. 

• 

15 

By extending the protru.sion 26 f.rc>Jn inset 22A 
through in.set 22S an opening is created on either side 
of the shoe,. at the heated strippeJ:" shoe outer edqe 
which spana the vidth of the shoe. When. fi.11 is 

inc1.dentalll' retaLned. wit;hin the indiJntation 79 used ta 

fcmn t.lle pxat:cusion 26, it may be effectivel:r removed by 
autamated-:aseans such as a brash, scrapper, and th• ·like .. 
The exposure o: the inclmltation ?9 -co tbe outer edqe of 

20 the. Jreat:ecl stripper ·shoe allows a bnsll ta be %U!l aerosa 
the lindersurf ace of the heated stripper shoe plam ta 
dislodge any fill which has inadvertently found 
placemen:t. in _1:.bi• area. 

In accordance with a JDOre preferred mode of the 
25 in'Vention, Pigure 16 shmta an e.n.J.a~qed c~ss~sectional 

view of pz:otrasian 26. As can be seen in Figure 16, 
pra-crusian sw:face 268 generally has an angle delta 1.n 

relaticmship to Ye:ct:lcal as ab.own by axis x-s:'. J:rt. 
order to provide the.greatest resistance towards 

30 ~placement of a block on an adjacent course, anqle 
delta generally ranges frcun about: 0-10 degrees from 
veri:ical, pm~erably about 2•7 cleqrees t:om vertical, 
and most preferably about S degrees from verti.cal. 

~ex, in o:cder to ease manufacture, protJ:us.lan 
35 surfs.Ce 26.A Will generally have an angle ~beta whiCh 

allows ease of 11anufactm:e whidl prevents fill £rm 
&clherinq froin the underside of 1:he heated stripper shoe. 

····---:: ... 
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Ganerally, angle theta may ranqe from 10 to 25 degrees 
from vertical, preferably fro111 a:haut 15 to 22 de9rees 
from vertical, and preferably &!>out 20 degrees from 
vertical as represented by access ~-z·r F'igure iG. 

S Here aqain, as one of skill in the art will rf!ali.ze 
from reading this application! the orientation of 
prgtrusion surfaces 26A and 26B may vary depending upon 

the structure of tbe block in the manner in which the 
block is used in, i.n OV'erall landscape structure. 

io Generally, surface 26B vill preferably be used in order 
-ea retain. blocks of adjacent courses in place and 
aqainst forward movement resulting from the physical 
pressure created by fill loaded behind t:he structure. 
Further, protrusion surface 26.l will pnerally be 

15 positioned in a non-retaining' area of the protrusion so 
as to fac:il.itat.e ease and Jll&DU.facture. As noi;ed 
earlier, protrusi.On surface 2Gc may range in angle £rcnn 
vertical to chose lJ.mita'IP.f.ons put forth for protrusion 
surface 26A. Generally, the angle of protrusion surface 

20 26'C shaiild be adjasted.t:o maintain the st.ruc't~l 
J.ntegrity of the black, provide the maxi.mum. resist.f.ve­
forces 1:0 b1ocks of adjaeing c:purses, and provide ease 

. in . mu.ufaeturing. 
In use, p;rotrusian 26 may span fJ:om i.J\Set 22A to 

25 iilsE!t 22B across a partiOn of the top surface of the 
block.. General.ly, and acc:oxding to th.is agPect of the 

invention, as si.own J.ll Figs .. 13•16 the protrusion YLll 
have a he.f.ght_ranqing from one-quarter inch to tbree-

quarter inches and; preferably fran aoout -ehree eighth 
30 .inches to one-bal.f .inch.8.a. 'l'he ove;call w.idth of the 

protrusion from surface 26A ~ 26B will qenerally range 
from about 1 inch to 4 .f.Dches, pJ:Bferab~y abaa.t 2 to 3 
illches, and JllOSt 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 
apecif icatian, how these rantJes may be changed or 
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otheJ:Wise a.lteredr but still within the scope of the 
invention. 

While all of the blocks depicted herein may be made 
in varyi~ scales, the followinq table provides general 

S guidelines on sLze. 

10 

15 

20 

25 

30 

BLOC.KS OF 
FIGS. 1-6 

front to back 
-eop to bottom 
side to side* 

BX.CCI: OF 
PIG. 9 

front lo back 
top to l:lottom 
side to side* 

.m.oa °' I FIGS. 10-11 
and 13-16 

f:ront to.baak 
top ta bottom 
side t=o side* 

General 

12-30" 
4-12" 

12-30" 

6-24" 
4-12 .. 

12•30" 

12-JO• 
4-12" 

12-30"' 

Most 
Pr~ferred F~ef erred 

, r:_10fl' -- -5-10" 
15-25" 

8-lS" 
s-10· 

15•2S" 

1s .. 2e· 
s-.10" 

15-25"' 

20-25" 
6-10" 

15-20 .. 

10-12 .. 
6-10• 

15-20" 

20-25" 
6-10" 

15-20" 

35 • blo¥k a~ its greatest d.illension on an axis · 
pez:pendicular to front surface• 

Blelek St:zuctures 
!'he compos.f.t:.e masonr,r black s of the ·tn~tion ~Y 

.be used to build·. any· nwnbeJ: of "landscape struc:tw:-es. 
4:0 Examples of the structures which may be consuuctEHt with 

1:he bloek of the pres8J11: J.nvant:ion are seen in Pigs. ?­

S. As can be seen in Fig. 7, the composite masom:y 
block of ~ .invention J11ay be used to build a retaini.ng 
•all 10 using individual courses or rows of blocks to 

45 construct a wall to any desired beiqht. 
Generally, cons~ction of a struc~ure such as a 

ret.Ain.iJiq wall 10 m.ay be undertaken by first defining a 
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trench area beneath t.he plane of the ground in which to 

deposit the firs't. course of .blocks. once defined, the 

t::ench is partially refilled and tamped or flattened. 
The first c~ of blocic:s is eh:en lnci in.to 'Che "Crench. 

5 Successive courses of blocks e.re than stacked on top of 
precediug courses while bac:k.fill.in'g the wall with sci]__ 

. The blocks of the p:;esent invention also allo~ for 
the production of serpentine w;ills·. The blocks m~y :be 

placed at an anqle in re1ati.onship to one.ana~her so a~ 
10 to provide a serpentine pattern ha-vinq c:on.,,ex and 

concave surfaces. :rf the desired structure is to be 
inwo.rdly c:~inq, blocks of the invention may be 
positioned adjacent each other by reducing e.ither 
suface 28A or 2 BB on one o.r bath blocks. such a 

15 .reduction. may be c:ompleted_by strild.ng leg 24A or 24:B 
with a chisel adjacent deflection 19, see :Figs. 1 and 4. 
Deflection 19 is preferal:>ly positioned on i:a block back 
•=face 18 to allow.:ceduction of the appropriate bacJc 
surface leq ( 24.A or 24B) while :retaining ·enough · 

20 potant.i.al open a:ea for f.i.llinq between blocks. 
Strw:tiu:es 1ll&da from carapasi.te inasonzy blocks are 

_ disclosed. in CCJlllmQnl:y assJ.gned U.S. Patent llo. S, 062, ~ 10 

which is incoxporated herein by refe:renc:e. 
While designed for 1ise vithou1: supporting dn-ices, a 

. . 

25 supporting 111at:r.ix may be used to anchor the blocks in 

1:.he earth fill behind. the wall. one ad.vantage of t:he 

blocJc: of the i~ntion is that daspite ~he al:1sence of 
p.t.ns, the cU.stort.f.on. created by 'the block PJ:'Otrusiona 26. 
when mated with. insets 2 2A or 2 2S. anchors· the matrix 

30 Cell pressed bet:ween twa adjacent blocks of different 
courses. 

hrthe.r, the complementuy design of the b.l,.ocks of 

the .invention all.otl the use of J>locks 40 such as those 
depicted in Pig's. 1-6 and 10•11 with J>loc.ks 42 which are 

35 shorter in length in the construction retaizii,ng wall 
sti:uctm:es, ( :tiq. 12) • ~.ie-backS , deadheads, and weJ:;J 

matrices may all .be used t:o.secure the retaining wall 
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:istruc:tura 46 in place. fte generally large pound per 
· squ.ai:e .. foot front area of the blocks depicted hcare.in 

allows blocks such as those ~ict:ed i."1. .Piqs. 1-6· and. 
10-11 to be used in the base ·courses with blocks such as 

5 those depicted in F.iq. 9 used in the upper courses. In 
turn., the design of all t:he blocks disclCl1ied herai.J! 

·. allows the l!Se retaining i.Dean.& such as qeometric 
matrices (i.e., we~s), deadheads and tie hacks with.out 
pins. Su.ch securing means .may :be useful in anchoring 

10 the ~•aller blocks in place when used, for example, 
~ 

towards the uppu pox:-tion of the retaiIU.ng stru.ctU%e. 

~he StriPP!r Shoe/Mold Assembly 
the J.nVentian also comprises a heated stripper shoe, 

15 a heated stripper shoe/mold assembly and a SISthad of 
fom.ing concrete uruom:y blocks with the sho~ and mold 
assembly. 

IJ?he sa:.t.ppe:r: .shoe and D10ld assembly generally 
includes a st.ri.pper shoe plate 70, having a lower s.1.Cle 

20 75 and an uppa~ side 77, ri.g •. 17A. 'file strippe~ shoe 

plate 70 may have indentations to fom block deteils 
such as those shown at 79 on the shoe iatrer D£de 75~ 

(see also 26 at !'ifJ~· l and 4). Heat elements 78 may be 
pos:Lt.ioned on the st.ripper shoe plate upper side 77. 

25 Posi.tioned. OYe.r the heat elements 78 an .tbe upper 
surface of the shoe plate i.s a heat slu'oud.80 (shown.in 
outline). ~he heat sh:ccnid l.ower side is conf;Lgured. to 
ccwe.r the heat elements 1 B. once the heat shroud so is 

positioned over the upper surface 85 of the st.'ripper 
30 shoe plate 70 vir.tnq fort.tie heat elements 78.ma:r be 

pas.sed ~9'h the heat shroud 80 and further J.nto t:he 

head assembly. 
The assembly may also comprise a standoff 90 which 

attaches the asseud>ly to the block mac=.b.ina baad 95. The 
JS standoff 90 i.s capable of spacing the stripper shoe 

plate 70 appropriately i.n the block macbi.Jle and 

• 



insula~ing the head from. the heat developed at the 
surface of.the stripper shoe plate 70. 

The aaselllbly a..lso comp.rises a mold SO ha,.,.ing an 
int:e::ior per.t:D.tece~ de~~gned. to complement the outer 

S pe.rimeter of the str~pper shoe plate 70. ~ha mold 
qenerally has an open center 63 bordetecl by the mold 

wal.ls. Positioned beneath the mold is a pallet (noe 
shown) used to cont.a.in the concrete fill in the mold and 
transport finished blocks fr0tn the at0lcli.nq machine. 

10 !l'he s~ripper shoe 70 serves as a sub.st:rate on which 

the heat elements 78 ue caDtained. Further,. the 
stripper shoe plate 70 also functians to foJ:111 the· body 
of the block as· well as detail in the blocks through 
iudentat.ions 79 in the stri.pper shoe lotrar surface 75. 

15 In. use, the stripper sbO• 70 functions to'c:ompress fill 
posit.ton.ad. in the mold and, once foDN!d, push or str.ip. 
the block :ram the inold so. 
~ stri.ppet' shoe plate 70 may Uke any number cf . . 

cte•igns or farms Uic:lading ornamnt&tlan or structural 
20 fea~ures consistent w11:h the block to be formed wJ.thin 

the mold, Any numbe:r cf steel al.lots may be used in 
· faorieation of tJae st.t:.lppm: shoe as long as these steel 
alloys have auf ficient resilien~e and. haJ:'dness to r•sist 
abrasives often used in. concrete fill. t>referabl.y, the . 

25 strJ.pper shoe 70 is made f.:can steel alloys ~hich will 

resist continued comp::cession and maintain 111achine 
i:olerances wth.ile also tran•itttng.heat from t.he heat 
elements tb:toagb the plate 70 to the fill. In. this 
rr;ia:nner.;. ·the eota]:'-. thermal effect of the heat elements is 

30 realised v.ithin 'Che cDncrete JDiz. 

PreferaJ:>ly, the St.ripper shoe plate 70 is lllS.de from 
a c:arborU.sed st;eel lfhich fJtaY' further be heat: traa.ted 

.af'l:er forging. Prefer.red metals inc:lwle steel alloys 
havinq a Rockwell •C"-Scale rat.t.nq f:r:om about 60~65 

35 which provide optimal wear resistance and the preferred 
rigidity. Gene.rally, metals also found useful include 
high grade carJ:ron s~eel of 41-40 llSI (high nickel 
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.con.tent, preharc:lened· steel), carbon steel 40-50 {having 

added nickel) and the like. A pxefexxed znateria.l 
includes carbon stael having a stJ;Uctural ASTM of A36. 

Pi::efez:xed steels also include AS13 or ASOO tubing, ASTM 

S 42•40 (prehardened on a RocltYell c Scale to 20 

thougandt:h.s of a.n i.11ch). ~ stripper .s!&ce plate· 70 may 

he formed a..~d attached to the head assembly by any 

number of processes known to those of skill in.the a.rt 

inc:luding the~nut, washer, and bolt 111echan.isms known to 

10 those of skill i.n the are. 
one preferred hea:ted stripper ahoe design which 

complements the bloc:k mold is sh01'D. in Fi.q. 138.. ~ · 

st.ripper shoe cODtprises a· first sec~lon 72 and a second. 

section 74, with 'the firs'C section 74 J:LaYinq 

15 indentations 79 an t.he shoe lower •ide 75. A heat-
. element 78 .is posit.icm.ed OYe~ indeDUtion 79. The outer · 

perimeter of .the aa:ipper shoe 70 may generally 
complement ~e J..n.ter~ outline of the JllO~d 50.. Beat 

elements 78 aJ:e preferably positioned adjacent to. 

20 indent;ation 79 on the ahoe lower side 75 to faeil.itate 

the.foa1ation of that point of detail created by \:he 

indentations 79 in the stripper shoe 70. While 

generally Shown With one fO:Z. Of indeJLtaCion 79, the 

stripper shoe plate 70 may be capable of foxming any 

25 mmlber of designs through indentations in the shoe plate 
lower surface 75 depending on 'the nature of the black to 

be foxzaed. 
!he invention. may also cmaprise one or more heat 

.elements 79. Generally, :the heat element 7 8 ·functions 

30 to ~ate and trausld.t radiant energy to the upper 
surface 77 of the strJ.pper shoe. 70. ~he heat elements 

am pJ:eferal:tly positioned adje.cent indents.ti.cm 7.9 i.n the 
ahQe plate lower surface· 75. 

Generally, any eype and quantity of heat elament:s 78 
35 may be used ill ac:col:dcince wit:h the invention. However, 

pwfe::red heat elements ha.ve been fcnrnd to be those 

wbit:h will withstand the heavy vibration, dirt and dust 
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cOllllllOn .in this ·enviro:nment. Preferred heat elements are 

those vhi.ch are easily introduced. and rmnoved from the 
system. -J!hia allows ·for easy servicing of the str.i.pper 
shoe assembly without concerns for injury 1:.o the 

5 opera.tor through thecna.l e.xpo:i;u,re or COJnPlete 
disassembly Of ~old SO, stripper shoe 70, slu!oud. so,·a.nd 
standoff 90. 

-The heat element may comprise any nwnber of 
electrical re~istance elements which may be, for 

10 example, hard wired, solid S'tate, er semiconduc:tor 
circuitry, uong othars. !rhe heat element 78 may 
generally be positioned over indentations 7g in the 
&'tripper shoe lower surface 75, ?ig. lJA. By this 
positioning, the heat ele.arent_78 is aJ:>le to apply heat. 

15 to the stripper shoe 70 in the area where it is most 
needed, t:hat .ts, whara the l:tloak detail Ci.ti this case, 
protrusion 26, see Flq .. l) is formed in the·concrete mix 
held 1'y tile mold. 

!'he h8at element 78 may eompz:ise· any ~ of 
20 . commerciall.y .svai.lahle elements. Generally, ehe power 

provided by the beat eleinentlllily range an?Wher• fr:om 300 
watts up to that required by the given application. 
Preferably, the power reqli~nts of the heat eJ.emenl: 
may range from about 400 watts to 1500 watts, more 

. . 
25 preferably 4.50 watts to 750 watt&, and most PX:eferably 

abou.1:. 600 watts. P"ower may !:>e provided to ~ heat 
elements by any number of power sources including for 
example, 110 volt sauces equ.tpped with 20 to 25 PIP 

• 
circuit breakers which allow the assembly to run off of 

30 noxai.a.l residential current. If available, the assembly 
say also run off of power sources such ae 3-phase, 220 
volt som:ces equ.i.pped 'l'ith so amp c:i:r:cu.it Jmeakers er 

oi:.helr power sources known to those of skill in the art. 
Bovev'er, the otherwise low power requil:ements of the 

JS a1Ss~ly allow use in any environment with minimal power 
supplies .. 

i1lii1iiflf 
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Elements found useful.in the invention ~nclade 
cart~idge heaters, avail,able fJ:Om Vulcan Electric 

company, through distribUtorsuch as Granqer J:Ddustrial 
Co. of Minnesota. r.rh:ese ele~nts have all been found to 

5 provide easy asseJJJbly and disassembly i.n the _stri.pp.ez: 
shoe of the .invention as well .as q.ood tole.rimes tc 

vibration, dirt, dust, and oeher stresses encountered Ln 

such an environment. 

Generally, the heat elements may be activa~ed by 
10 hard wirinq as well as any other variety of electrical 

feeds known to those of skill in the ut. If hard 

wiring is used, provis;i.on may be mad& to circulate thi.s 
wiring t.!u:c-..iqh tl"ae shrOud BO and S"'Cando:ff 90 by various 

openin.gs as. ms .heat; element 78 may be externally 
lS controlled through any riumber of digital ci:r: analogue 

mechanisms known. to those of skill in the art located at 
an extemal point on. the black machine. 

Hea:tin.q the •t:ripper sbae elements 78 allow& the · 

formation of block detail such·as illelentations or 
20 p:mtau1ions, or combinations thereof without the feruling . 

0£ the.shoe plate 70. Detail is essentially fo:cmed by 

case hardening the concz:ete £1.ll·adjacent 'Che elesaent 

78. Th.is aliows·the fo=-i;J.on of l>loc:k detail which-is 

both o:cna.~e and has a high degree of s~ctural 
. 25 ·integrity. 

The invention may aiBo comprise means of attachinq 

the heat. element. 18 to the stripper shoe 70 such as a. 

heat :block. s.amplea of. attaclilrent means for the heat· 

elements 76 may be seen in ccmnonly assigned U.•.S ;; Patent 

30 Appl.Lc:atian so. 07/828,031, f~led January 30, 1992, 

which is incorporated herein by referenc:;e. 
~ Rr.ippeX shoe may also cmpriSe a hsat Shroud..80 

(shown in outline), Pig. 17A, which tlup:mally shields or 
insulate& U9 heat elements ;a and DlOldi.rt.g machiile. ~e 

35 heat s~ud 80 also :functions to focus the heat 

generated by the heat ele111ent• 78_back onto the atripper 

shoe 70. 
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IJ.'he heat shrOud 80 may take any nWllbQr of shapes of 
vazying size in accordance w~th the inYention. T'"ne heat 
shroud 80 should preferably contaJ.n the.heat elements 

7 6 - 'l"-o th!s end., the heat shroud 80 prefera.Dly has a 

S void foJ:Med within its volume so that it llU'ly be placed 

ovar the heat elements 7B positioned on the upper 
su.rlac.e 77 cf the stripper shoe.70. A-:: the same ~ime, 

the shroud 80 is preferably positioned flush with the 

stripper shoe upper surface 11. 

10 Preferably, there is a space between the upper 

aw:f ace of the beat: element and the ope:ninq or void in 

the hea~ shroud 80. ~ in this adcU.~ional space also 
serves to insula~e the standofi and mold.machine from 

tlle hear; created br the heat elemen.t 78. 

15 · Generally, the heat abroad 80 may CCJllPJ:iae F1ny metal 
allor J.naulat:ive to heat or whi.ch i.s a poor conduc:tor of 
thet:mal ene~. Ket.al alloys·such·as brass, copper, or 
cgmpos.i.1:.as tl'lereof are all. useful in fomi.ng the heat 

s!)roud so. Also uaefnl are almninmn a.nd J..ts oxides and 

20 .o.lloys. AllOrs and oxides of. ~lum.inum are preferred in 
the formation of t:he heat sbmlld 80 d11e tD tile ready 

c08erc:ial availability a~ these compounds. Aluminwn 

alloys having an AS'l'M rating of 6061..1?6 and 606~·~52 are 

generally preferi:ed over elemental alumi.11.wn. 
25 ~he assembly may ad.c:U.tianally comprise a ~ead 

standoff 90, a1:tacbed to the stripper shoe piat.a ?O, to 

position, aid in compression, and attach die head 

assembly to 'C.he blaek ma.c:hine a 

Generally, the ·head standoff 90 may canprise any 

JO n'Ulljber of desipa to assist and serve thi• puxpose. 'lbe 

head standoff tll8]' also be used to contain and store 

various 'lfiz:ing- or other elements of i:he a.tripper shoe 

assem?>ly which are not eas~ly housed eithe~ on 1:be 

str.1.pper shoe 70, ar 1;he heat slu:ou.d 80. 
35 Th8 head standoff 90 may comprise any number of 

metal alloys which will withstand the environmental 

suesses of block molded processes ~ Prefe:aed metals 
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~nclude steel alloys having a RocJcwell "Cw~scale rating 

from a.bout-60~65 which p=ovide optimal wear resistance 

and the preferred riqidit:y. 

Generally, metals found _usef-rJ.1 in the manu.fac.:ture of 

S the head standoff.mold of the present invention include 

rJ.9h grade carbon steal of 41-40 AISI {h.1qh nickel 

cont:.ent, prehe.rdened S'Ceel), carbon steel 40-SO (having 
added nickel) and ~he like. A preferred mate~ial 

includes carbon steel ha.vinq a struetilral ASTM of A.36. 

10 General1y, the head standof_f SD may be ma.de through any 

nmaber oi: :JlleClJ.ani&JUs known to those of skill in the art.· 

~he assembly aa.y also ~omprise a mold 50. The mold 
qenua.lly functJ.ons to :fa.c:ilita-te the f ormati.on of the 

bloc::Jcs. Accordingly, the .mold may comprise any material 
15 which vill vithst:.ud thA pressure ta be applied to the 

bl.oelc filled by the head. Preferably, metal such as 
steel alloys having a Rockvell •c•-scale rating from 

about 60-65 which provide optimal wear resistance and 
the preferred. rig'f.clity. 

20 · Generally, atJl~ metals iound useful in the 

manufacture of the mold of the present imrent.t.on include 

hiqh grade carbon steel of 41-40 Ais:t' (high ni.ckel 

contentr prehardened Steel), Carbon trteel 40-50 (haYing. 

addecl nickel) and the like. A prefe=ed ma~e:r:ial 
25 iil.cl.u.des cubon steel. ha!ing a structural ASTM of A36. 

Hold 50 useful in the invention may tate·any n'Wllber 

of shapes depending on the shape of th.a' black to be 

famed and J>e made J:>y any number of means Jcnown 'to those 
. of skill in the art. Generally, the mold is produced by 

30 cuttJ.ng the staal stack, patterning 'the cut •~l,. 

providing an ini~ial 11ald 1:0 the pattern mold piec:es and 
heat txea:t.ing the mold.. Beat tJ:eat.inq generally may 

take place at ~f!lllPeratures ranginq from about lOOODF to 

aboa.t 1400'F from 4·to 10 hours depending on the ability 

35 of tbe steel 'to withstand processing and not distort ~r 
wa:p. After heat treating, final "ltelds are then applied 
to the.pieces of the mold. 
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Turning 'CO the individual elements of the mold, Uie 
mold walls gene.x:aliy function according to their fonr by 

w~thstandinq the pressure created by tha block ma.chine. 
l!'u...'"ther, the walls :measure the height. a.net the dep1;ll af 

5 .resulting blocks. 'I'he mold walls must be ma:de of a 

thickness which vill accommodate the p.roce&sinq 
parame~e~s of the block fo:cnation given a specific mo1d 

compositicn. 
G:enerally, as can be seen in Fiq. l7S, ~he mold 

10 ·compripes a front surface 52, back suzface 54, as well 

as a first siCle sw:face 51, and a second side surface. 

S.B • As noted,_ each gf theSe surfaces function to hold 

fill within a contained e.rea d=:ing compression, thus 

resulting in the formation cf a block. Acco:dingly, 

15 each of these J1old. aurfac:es may take a shape consistent 

v1.t:h thia fWiCtion.. 

tJ!he mold aids walls, Sl and 58, may also taJce any 

shape in accordance wJ.dl the flUlCtion of the mold. 
Preferably, the side valla each cornpz:ise an ercension 64 

20 which are useful ill fomin.g die insets 22.A and 22B in 

the bloc:k of the imention, see Fi.q. 1. In order ~o 

:em:m.tnsets 22A and i2it J.n the block of t:he invention, 
extension 64 may have a dimension 1'hi.eh is fairly 

regular. aver the dep\11 of the mold. 

25 HoWeYor r if insets 22A and 228 are requ~d which 

have a C:onical ehape as seen in !'iqs. 2 mid 5, the 

extensions m21y be·fo:cmed U> ba"Ve a width at the 'tap cf 
the mold 'irbich is gJ:aater t!uul the width of the 

extension at the bottan of the mold .. This will result 

30 in 'the inset.a 22A anc:l 22B which are seen .in the various 

embodiments of the block: of the invention shown in F.f.q8. 

1 .. 6 as-well as Figs •. 9-11 While al.so a.llowJ.Dg stripping 

of the block from the 2110ld 50 during processing. 

t.rhe •old may preferal:>ly also eomprise one or more 
35 support bars 60 and core foxms 62. ~he support. bars 60 

hold the core foms 62 in place within the mold cavity· 
6'l. Here aqain, the support bars may -cake any sbape, 
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size, or mate:cial composition which px:cnrides for these 
functions. 

As can be seen more cleaz:1y i.n Pi.g-. 17B, support bar 

60 is prefe::abl.7 lcn.g en<mgh to spim the width of the 

S mold 50 rest:ing on opposing side walls 51 and 59. The 

support bar 60 f\'ID.ctions to hold the co~e 62 vithl.n 'the 

aold cen~l op~ninq 63. eolnpl.ementing this function, 
the support-bar 60 is generally positioned in the . 

. c~ntral area G3A of the opposing s~de wa~ls Sl and 58. 

10 ~he core foxm 62 may also be_ held-in place .by an 
add,i.tional sapport 62A {shown in autliJle) placed between 

the.back wall .54 of the mold 50 and the core fom 62. 
support bar 60 me.y also be held in place by a brac:kec es 
af f ixecl above and around the 011ter perimeter of the JJtOld 

15 50 at the edges of walls 51, .52, SB1 and 54. fte use of 

these various support structures :redu.ces core foxm 
vibration dm:ing the molding pxocess • . 

· As c::an be seen in the outline on Fig. 17B, the core 
· fen 62 are supported by bar 60 which· span 'the vutth of. 

20 tJie mold SO reatiug on the opposing side walls· 51 and 

58- The co.re- foms have any nUlllber of functions. ~he· 

core forMS 62 act to fo.%llt voids in the resulting 
compo•ite maaonq block. In tun, the core forms 

light.en the .blocks, redace the aaoun.t of fill necessary 
25 tQ make a l>lac:k, and add to the portability and 

handleability.of. the bloc:ks to assist .in transport and 

placaent of the blocks. 
Also prefim:red as can be seen in the view provided . 

in Fig. 13B, the core form 62 is affixed to the supp6rt 

30 bar 60 at insert regions 60A. 'these insert regions &OA 

assist in positioning the eore fm:ms. As can be seen, 

the supporc .ba:c &D projects upward& f:s:om· mold 50. As a 

X'Ssv.lt, the stripper shoe 70 and stand off 80 may l:Je 

partitioned or split as can be seen by openings 76 and 

35 96, respect:ively (!'1q. 17At. The separate sections of 

the shoe 70 anC1 s~d off will aliow adequate 

COlnpressi~n of Che fill w.it:hout obstruc'Uon by the 
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support J:>ar 60. In turn, ~he various sec:tions of the 
stripper shoe 70 and st.and off 90 may be held in place 
by the head 95. 

While t.!le- liiCld of tha .1.uventi"OJt may be eansembled 

5 th.rough any number of means, one manner is that shown 1n 

iig. 17B. _P,:efera.bly, the mold 1.S held. ;i.n piace by two 

oute~ beams 55 and 56, each of which ha~ an in"tericr 
indentation, 61 and 67 respect~vely. As can be seen, 
l>olt elements 57 may be ~i,; .into the front wall 52 and 

10 back wall 54 of the mold 50. The side walls Sl and SB 

af the mold may be held in th~ outer beams of t,h.e ~old 
by nut plates 65 sised to fit;. in indentations 61 a.nd 67. 
In tu;m. the nut plates 65 may be held within the outer 
0eam indentations lil :by J:>olt means 53. In this manner, 

1.5 the mold SO JBaY be hald in place even though con.atructed 
of a JJU.lllber of pieces. 

§lock Moldi.nq 

An additional aspect af tho present invent.ion is the 
process for casting or fo:r!'lldn; the CPOJllPO&ite masom:y 

20 blocks of'tb.i.s invention us.inq a masom:y block D10ld 
assembly, :rigs. 13A and 13B. Generally,. the p%0Cess for 
makilig this invention includes block molding the 
C01nposite N.sonry block by tilling a. block mold wit.h mix 

and cast.f.ng the block by c:ampressinq 'the mj.g in the mold 
25 through the application af pressure to the exposed mix 

at t~ open upper end of the bl.ock mold. .Aft aut.lil!Q of 
the p:cacess can be seen in ~ flow aha.rt shown in '!'iq. 
18. 

In operation, the assembly is generally positioned 
30 in the J:>lock molding machine at:Op of a %ell0Vable or 

slidable pallet (~ shc;Ml). "lhe mold SO is then loaded 

w.i.th b).gck miJE or fill.. As conf1911~d i.n Piqs. 17A and 
17B, the mold so is set· to form one J:>lock .. once foi:med 
and cured, these blocks may be split along the 

35 daflections created J:)y flanges 66 which may be 

pos1~ioned on the interior of s~dewalls of the mold. 
Prior' to compression, the uppex: surface of the mold is 
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viOrated to settle the f~ll and scraped or ~a.ked With 
the feed box drawer (not shown) to remove any excess 
fill. The mold is then subjacted to comprea.si.On 
directly by the stri.pps:r shoe 70 throuqh head assembly. 

5 Upon compression, the stripper shoe 70 forces block 
fLll towards eithe~ end ~f the mold and into the 
stripper shoe indentation 79 to cree.te a protrusion 25 

in the fo:rmed block, see Fig. l. Thi·s indentation may 

ranqe in size for example from about 1 ~o 3 inches, 
" 10 preferably al:>out l-1/2 to 2·1/2 inches, and most 

preferably about 1-3/4 to 2 inches. 
ln accordance ~ith the invention, this indentation 

79 is heated by elements 78 so ta'lat pi:otxusions 26 of 
miniJllal siae and ~aqing shape may be fo:ared without the 

15 .buildup off.ill on t:ha stripper shoe 70 at indentation 
79. By doing so, .the assembly may be used in the 

ana>mati~ u.nufactu.re of blocks by Diac:hine. 
Blocks riay be designed. around any number of 

dif feran.t physieal proper.ties in acco%dance with AS"L'M. 
20 Standards depending upon the ultimate app,J.ication for 

the· block. Par example, the fi.ll 11141" comprise from 75 
ta 95t aggreqate.beinq sand and q.raYol in vm:yinq ratios 
Clepend.illg upon the phpLcal characteristics which t~e 
finished. block is intended to axhibit. 1'he fill 

2S generally also comprises same type of oament at a 
concentration ranging frcJJd. 41 to lOt. Other 
const.J.1:uenta may then be added to the fill at var.taus 
trace levels in order ta provide bloc:Jcs havinq the 
intended physical characteristics. 

30 Generally, once deteJ:11li.ned. the f~ll c:onstitu.ents may 
be mixed by combini.nq the aqgzegate, t• sand and rock 
ill. the miser followed. by the cement. After o~ to two 

and one-half rainu"tes, any plost..tcizars 'that will be used 
are added. Water is tben introdw:ed intO the fill in 

35 pulses aver a one to two minute period. 1'he 
com:entrat.ion of 1'ater in the mix may be lllOnitored 
electrically by natinq the electrical resistance of the 
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mu at various times during the process. While the 
amount of wa'ter lllAY vary from one fill formulati.an to 
another fill formulation. it generally ranges from about 
li to ~out El!i. 

5 Once the mold has Deen filledr leveled 1'y means such 
as a feed J:>o:x drawer, and agita:ced, a compression 

mechanism such as a bead carrying the inventive a~sembly 
converqe:s on the e~osed surface of the £.ill. 'l'he 
stripper shoe assembly 30 acts to conip.ress the fill 

10 with.in tbe mold fo:r a per.iod of time suff.i.c:ient to form 
a solid contiguous p;rod11ct. Generally, the compression 
t.ilne may ~ an:rwhere from 0.5 to 4 seconds and more 
p.retfereb!y about. 1.5 _to 2 Eeconds. ~he ccnnprassic: 
pressure applied to the head ranges from about 1000 to 

15 about soaa psi and preferably is about 4000 psi. 
Once the compression pe:-.iod .iS over, the str.ippex 

shoe 70 in cOJibination with the Wlderlying pallet acts 
to strip the l1lacks fmm the mold 50. At this paint in 

tillle the blocks are· foaed. Any block machine known to 

20 those of skill in the art. ma:r bB used in. accordance •ith 

the invention.. One machine which bas been found . useful 
in the foi:mation· of blocks is a Bes5er V-3/12 block 
machi.ne. 

General1y; duri.ng or prior to COJIP:r:essi.on the mold 
25 111ay be 9ibrated. · The fill is transported f:com the mix.er 

to a hopper which t:hen fills the J11CJld SD. '!he inol4 is 
then agitated for up to 2 to 3 seccmds, the t.ime 

necessaxy to ansm:e the fill bas unifOJ:mly spread 

tnroughout the mold. The blocks are then form.ea. by 
30 compressive &C'Ci.an by the aompressive action the .bead. 

Addit.ionally, this vibrating •:r occur in concert with 
~ compressive action of the head onto the 'fill .i.n the 
mold.. At th1& time, the mold will De vibrated for the 

time in which the.head .is calu.p~essed_anta the fill. 
35 Once the blocks are foz:med, they may J:se cured 

t:.broUgh any means kn.own to those with sJc:ill .in the are. 
' . 

Cu.ring mechanisms 111uch as simple air ~inq, 
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autoclaving, steu cu:rinq o~ mist c:u:i:ing-, are all useful 

methods of curinq the bloc>: of.the present inven~i.an. 
Ai:r curing simply entails placing the !:>locks in an 
env.i:'onment where tl"..r!"/ will be c:m:ad by open air o-ver 

5 time. 'Autoclavinq entails placing tha bloc:ks in a 

pressurized chamber a~ an elevated temperature for a 

certain period of time. The pressure in the cb.am:bgr is 

then increased by creaeinq a steady mist in tha chamber. 

After curing is complete, the pressure is released from ., 
10 the chamber which in turns draws the 1110isture from the 

blOC.kS. 

Anot;her means fen: c~inq blocks is by steam. ~ 

chamber temperature .is .&lowly i::creased over two to 
three hours and then s~ilized dUJ:ing ~he fourth hour. 

15 'fhe steam is qrad.ually shut down and the bloc;ka are held 

at'. the eYentltal. temperat:ue,· geDU"ally around. 120 -

2oo•:r faJ: two to thme hours. The heat .is theJ1 'CUr!led 

off and the blocks are allowed to caol. In all 
instances, t.he blocks are qene:rally all°"8Cl to sit for 

20 12 to 24 hours before being staelrad or stared. Critical 

t:O curing operations is a slow inc:reue in t:amperatu:i:e. 
:tf 'Che temperature J.& i.ncraased too quickly, the bloeks 
may "case-barclen11r. case hardening occurs when the outer 

shell of the block hudens and cures while 'the J.nnm: 

25 :reg-ion of t:he block remains uncured and maiSt. While 

any of these cu.ring" MCh:ani&mS will work, the preferred 

mechanL&lll ;.s 1l11t:aelav1119. 

Once cw:ed the 1:tl.oeks may be split. to create any 

.number of functional or aesthetic features in the 

30 blocks. Splitting meaDS wJUch •r be ued in the 

in.venti.Dn include manual chisel and bmmer as well as 
machines known co tho15e with skill in ~ art. Flanqes 
66 (Fig •. 9) may be pos.itiened on the i11:terior of the 

mold. so side walls t:o provide a natural .eak point or 

35 fault which facilitates the splitting action. .-rhe 
blocks may be split in a manner which provides a f~ont 

surface 12 which .iis smooth or coarse (Figs. 1-6 and 

• 
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Pigs. 9-11) ,. single faceted (Piq. 1) or multifaceted 

(7ig. 4), as well as planar or curved. For ezample, the 
blocks may be split to provide a faceted front surface 
as shc.wn in Pi.gs. 4•6 by anrfec:es l.2A, U, and l.2B. 

S »referably, splitting will be completed by an automat~c 
hydraulic splitter. When split, t.he blocks :may.be cubed 
and stored. once split, the blacks may be cubed· and 

stored. 
The allove discussion, examples, and embod.Unents 

10 illustrate our current.understandinq of the invention. 
Howeverr since many varia-cions of ate 1nvention aan .be· 
made without departinq fro• th.GI spirit and scope of the 
invent.t.on, the in1rent,icm. resides wholly in the claims 
hereafter appended. 

THIS SHEET HAS BEEN 
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WHAT IS CLA.IDD ISr 
1. A pinless ccnnpos~te masonry block comprisinq a 

f:r:o:nt surface and a back surface adjoined :by fi.rst_and 
second s.1..de mu.:f.ace.s, a top surfa<:e and a bottom surface 

S each lying adjacent said front, back, and first and 
second s~de surfaces. 

each of said· side surfaces havinq an insert 

spanning f~om said block top sarface to sa~d block 

bot:1:0m surface, 
10 said block top surface comprising one or more 

~rocxusioris, of said prol;rUs~ans positioned adjacent 

said first and secon.cl insAt on said block top 
JJurfac:e, 

said bloclc back surface coxnpris_inq first and 

15 second legs, •aid first leg extending from the wall 

bac~ surface beyond the· plane of said block first 

fla.i.d surface and said second leq extending froiit the 

wall back surface beyond t.he plane of sa1d oiock 

second side surface. 
20 2. fte block of claim 1 wherein· said bloelc f:om 

surface is substantially planar. 
3 • The block of claim 1 vhe:.=ein said blf:JCk front 

surface& is fac:ec:ecl. 

4 • The block of claim 1 wherein said black front 

25 surfac:e i.s outwardly curving. 

5. A retaininq va.11 stra.ctm:e,. said retaining vall 

s1::r:uc:ture cOlllprisinq one or JBCJre courses, each o~ sa.id 

courses camp:i:-i.ain; oJte o:r more composite masam:y black~, 

each .of said carposite masonry blocks comprising a front 

30 SUX"face and a back surface adjoined by· f.U:st and second 

side surfaces, a top surface and a bottom surface each 

lying' adjac@t said fmnt, back and first: and second. 

side surfaces, 
eac:h of sa..Ld side surfaces h&v.i.ng an inset 

35 spanning from said block top surface to said block 
• bOttom sarface, 

I lllllll llllll lllll lllll II llll " . 
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said block top surface cOlllpris.i.ng one OJ: naore 
protrusion~·, eacb. of said protrusions pos.it.ioned 
adjacent said first and. second inset on said block 
tap sw:-face, 

said block back surface ~omprising first and 
second legs, said- fi.J:'$t legs extending frem the ~all 

back surf ace beyond the plane of said block first 
side surface and said second leq ez:tend.ing from the 
wall back surface beyond tha plane of sa~d blo~k 

10 second side suxface. 
6. 1'he reta,ining structure of claim 5 wherein said 

structU%'e camp.rises at leas't two courses wherein the 
blocks of l!!laid u.ppe:: course comp:ise insets which are 
se~ted on t:he prot.rustons of the bloak of said lower 

15 course. 
7. !!he stt:ucture of claim 6 wherein said retain~ 

structure cOJBpZ:isoia a supporting iiau-ix pos.it:ioned 
JJet:veen adjacent· .blacks of said upper and lower coourses ~ 

e. · ·ne structue of c:laim 7 wherein said supporting 

20 matrix cODtpriaes t.1e backs positioned between the b1ocks 
of said upper and lower courses. 

9. 1'be striictw:"e of elaim 8 wherein said supporting 
matrig comprises ~ continuous webbing positioned. betw~ 
the blocks of said upper. ud lower courses. 

25 10. A black mold assembly coanprisi.Jxg: 

(a) a suipper shoe, sa.id stripper· shoe having 
a 1:.op side and a bott.DJa side, aaid. shoe bottom s.id.e 
having one or am:e depnssions, sa.i.cl shoe 't.op side . . . 
comprising one or more heating element positioned 

30 aver said shoe bottom side clepxess.i.ou; ·and· 

(b) a bl.Ock mold. having' a central openilJq and . 

shaped = receive said stJ:"ipper shae, said mold 
havin9 a fx:ont, back, and first and second sicles • 

11. il!he mold asJ1embl7 of claim 10, wherein said 

35 stripper shoe comp::risas a fir~ section 8ncl a second 

section, .said mold first sect.(.on Ju.wing two depressJ.ans 
in said !FhOS hot.tam side, said depressions al.igned 
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parallel ta said mold fl:ont, said shoe fUrther 
co.mprisLn.g first and second heating elemencs each 
positioned on sai.d. shoe top std~ ewer sa..id. shoe 
dapresa~ons~ said shoe fi~st and second ~ections shaped 

5 ~o be ~~ceived in said JDOld. 
12. A pinless composite masoz:u:y llloek camp~is.i.r.g a 

front surface and a bac::k Si.ll:'ti:!Ce Adjoined by first. and 
second side surfac:es, a top su;rfa.ce and a lmt.tom s"U.rfa.ce 
each lyinq adjacent said front, back, and first and 

10 second side surfaces, 
said block top surface CO!llprising one or more 

protrusions pasitJ.onad OD said block top dUJ:fACG Sa.id 

protnsion campris.i.ng first and second side surfaces, 
satd fi~~t s~de surface is angled to interlo~k with one 

15 or more blacks positioned adjaeant said ccnapos~te 
masom:y bloc:k, and. said second side aw:f ace angled to 
fac:ilitate manufac~uxe. 

13. 'J!he block of c:laim l.2 vher-in said p:ot:cusion 
first side surface has an.~;l~ which ranges from about 

20 o· to 10• fz:om vertical. 

14. The block of claim 12 wbereJ.11 said p=tn.sion 
eec:ond side n:face baS an angle which ranges ~ about· 
10• ta zs· fz:oia vertical. 

15. '?he block o:t claim l.2 wherein ea.ch of said side 
25 surtaces haYe an inset spann.inq fi:om said ~1ack top 

•u:r:face to said block bottom surface and wherein a. 
portion o:f said black top s~aca comprises a protrusion 
whieh spQB between aaicl . .t.uets .. 

16. The block of claim 12 wherein said protrusion 
30 first side sm:face has an angle of about 5" fxoar 

vertical and. sa14 pm-=usion sec:ond side SU%'f ace has an 
angle of about. 20• from vertical, said. blccJc: comprislng­

fi.rs~ and second.s.ide surfaces each having f'irst and 

second insets, respectively, wherein a portJ.on of said 
3S block tap surface comprises a p:otrasion spanning fJ:OJR 

said fi:r:st imse~ ~o second in.set. 
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17. A ret:.ai.ninq wall st.::ucture, aaid retaining wall 
structure compr,ising one or more courses, each of said 
courses cODlprising one or more composite masonry blocks, 

. . 
ee.c::h cf said composite Jnason::ry blocks comprising a front 

5 surface and a back cu.rface adjoined by first and second 
side surfaces r· a top surlace and a botto.m surface each 

lying adjacent said front, ~ack and first and second 
side s\lrfaces,. 

wherein at least one of said block top surfaces 
10 comprises a protrusion positioned en said block top 

surface said protrusion comprising a first side 
surface and a second side surface,·wherein said 
f ix::st side sur!ace j.s angled to interlock with one 
o: mo.re ~locks positi.o~ed adjacently, and said 

15 second s.icle sv.rfat=e .ts angled to facilitat:e 
manuf~t~. 

18. The structure of claim 17 wherein said 

retaining structui:e cOlllprises a supporting matrix 
positioned between adj.aceut bloc:ks of s~d fir.st and 

20 second c~ses. 

25 

19. !rhe s~cture of claim 17 wherein said 
prctrllsion second side surface has an angle.which ranges 
fi:om about. io• to 2s• from ve:ctJ.cal. 

20. A block mold as=ssbly c01npria1nq1 
a _st.ripper shoe, said .St:l!ipper ohool!t having a 

top side, a J:Jot'tOm side and a.n outer edge,. said shoe 
bottom side having one or D10re depress.ions, where.Ln 
said dePJ:e••ion is contiguous trith said shoe outer. 
edge in at leas~ one point, said shoe top side· 

30 comprising one or mo~e heating·eleJlle!lt positioned 
ewer said. shoe bot't.OID side depressions. 
21. Th~ usembly of cla.tm 20 wll.Be.i.n said heated. 

s'l:X'ipper outer edge c'Omprises a f .irst side edqe aa.d a 
second side edge, said shoe' depression spans a portion 

35 of sai~ shoe lxJttom side f:r:OJll said outer edge first s.ide 
edge to said·outer edge second .side edge. 
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22. A pinless composite masoni:y ~loc;k comp;rising a 

front surf;t.e;e· and a .back surface· adjoined .by.first and 
second side su:r:f.aces, a top surface and a bottom surface 

each lyinq adj"aeem: n.ici front, back, and first and 

5 second side surfaces, 
ea.ch of said side surfaces having an ir..set· 

spanning fro:m said block top surtace to said block 
bott.0111 surface, 

said block top surf ace comprising one or more 

10 protJ:u.sions posit~oned adjacent said fi~st and 

second inset on· said block top surface, 
said block back surf ace comFising f .irst and 

seco~ leqs, said first leg enending from the ·wall 
back surf ace beyond the plane of said block first 

15 side surface and said second leq extending from the 

wall back su~f ace beyond t~ plane of said block 
second .side suface wherein said first and second 

legs angle towards said block front sv.rface. 
23. '!he block of claim 22 wherein said block front 

20 aurfaee is substantially pl8.118%'. 
24. IJ!lhe block of claim 22 ·wherein said ))lock front 

surface is faceted. 
25. The .block of claizn 22 where.in said block front 

surface .is ou.twm:dly curving. 
25 26. ~ block of cla.tm 22 ,,harein· said block 

pl=Qt:r:u~ions comprises first and second oblonq sections 
.between Wld.c:h is positioned a jo.ininq section, sai.d 

joiJling. sectJ.on haTinq a nurower 1f'id"th than. either of 
said first and second.oblong sections. 

30 · 27. A :ceta:i.ning wall stnc:ture, said retaining wall 
strlleture.comprising one or more courses, each of sa~d 
courses comprisinq one or more campa,-ite 111&&c,;nry blocks, 
each of said composite masom;y bloc.ks campri•ing a front 

surface and a back surf ace adjoined by first and second 

35 side surfaces, a top surface and a bqttom surface each 
lying adjacent sa.i.d front, back and first and second 
side sufaces, 
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each of saici side surf aces ha..ring an inset 

spmminq fJ:OJD said block tap sm:face 1:0 said block 
~ttom surface, 

said block top surf ace comprising- a p.rot:r:usion 
S positioned adjacent sa-1-d first and second inset on 

said block top surface, 
said. black b.s.c:k sm:fac·e campr:isi ng :f.:i.I:st aztrl. 

se-•-cm~ legs, sa..i!i f.U:S::. 1eg3 ez-...endL"'lg f.n;m the va.ll 

back surf ace beyond the plane of said blo~k first 
10 si4e sm:face and. said second leg extend.inq frODJ the 

· wa.ll .back surface beyond· the pl5Jle of said block 
second side surface Yherein S&id f irSt and SSC:oncl 
legs angle towards sa.icl JJlock fX'on.t. surface -
28. ~he struct:ue of c.la:lm 27 whe::ain sa.icl 

15 retaining stncture comprises. a ~rting matJ:'iz 
positioned between adjacent l>locka of sa1.d.Uwe2! and 

lowu courses. 
29. fte stncture of clda 28 wherein said 

suppm:ti.n.q matr,tx comp:d.ses d.e backs posit.ianed betW'een 

20 t~~ of said uppe;r and lower com:ses. 
(3v !the structure of c:laim 28 wbez:e.tn· said 

s"pportin; matrix comprises a contl.nuous .ebbi.ng 
positioned betW'een the blacks af saidappex and lower 
cov.rses. 
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