UNI TI ZED POST TENSI ON BLOCK SYSTEM FOR MASONRY
STRUCTURES HELD OF | NVENTI ON [0001] This invention
relates to a unitized nmasonry structure, particularly
structures with post tensioned reinforcenent. The
woesgnpssonvention rel ates generally to all typesssibeo17s2s
general construction where a conmon nortar and hol | ow

bl ock or brick conmbination is utilized and relates to

ot her construction neans for structures as well.
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Anot her enbodi nent of the new system elim nates bar

pl acenent entirely by enbedding the bars into the CMJ

during the manufacturing of the block. These new

configurations elimnate any gap between the adjacent

CMJUs. No filling or caul king of the space is

requi red. Various other enbodi ments and inprovenents




3 [0010] These stated requirenments each limt the use

of the traditional masonry with nortar system The

new systemcalled Bolt-A-Blok facilitated a clear

i mprovenent to traditional construction systens and
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[ 0014] Anot her device for construction is taught by -
‘U S. Patent 6,098,357 issued to Franklin et al.

(2000). This art discloses a nodul ar pre-cast
construction block systemw th .a wall subsystem and a
woundabisen subsystem The wal |l subsystem has patugtiogoirss
of wall units having cavities and pre-stressed

tension cables are cast thegrein the cavity. This

teaches precast walls and pass through cabl e which
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[0019] The Bolt-A-Block systemwas filed Novenber 10,
2005 by Roger Marsh et at with serial nunber
11/ 271,703. This basic nortar |ess systemtaught a
masonry structure cow. Rasing a plurality of regular
masonry bl ocks and/or bricks connected to each other
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[0023a] According to a first aspect of the invention,
there is provided a construction system conprising:

a) a plurality of masonry units, each of the

plurality of masonry units having an uppernost and

W msi/ioaa8ne pl ane and a hol | ow cavity forned bBEWEEF06/617523
t he uppernost and | ower nost plane, wherein the

upper nost and | ower nost pl @#nes are substantially
paral l el to one another; b) at |east two anchor_bars,
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TENSION BIOEK SSHRTEM FHOR MASONRY SHRUKCASEESept h, and
wherein the at | east two anchor bars have a
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E@ﬂ &ukhe uppernost. and | owernost planes are
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STRUGITURES.plurality of masonry units, such-that the
second masonry unit substantially prevents rmvement
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wherein the rst anchor bar and second anchor bar
more brpeketst ddedeambandablosks|argsnsaipbsonsnpton aetreadiyvalabigand
wﬁhﬁ%ﬁ&% urality of fasteners configured to rigidly and
reana y connect to each of the at |east two anchor
bars, first to the first anchor bar directly above,
and second to the second anchor bar directly bel ow.
10023c] According to a third aspect of the invention,
there is provided a construction system conprising:
a) a plurality of masonry units, each of the




DESCRI PTION 1 el im nation of any gap between the

CMJs. No filling or caul king of the space is

required. 2 precise placenent of the anchor bar 3

faster build time wwth the recessed channels or the
wohesddesgedars 4 commercial tracking of the i peenkiobro17523
wWith the enbedded bars 5 stronger mlitary/defense

use and anti-blast applicatjons 6 features for

easier, faster build with placenent aids 7 features

[00 1\%1 th ﬁi‘élhést,tn&tfdﬁla@ﬁihr h&aneslihial spentendsddpar 55 of
at es/ washers and t hreaded tendons TABLZIZZMI%
relat;&ela'Ammegosﬁ 9oPtionRs tangigan 3 UaSppatgat number 6,244,785 issued to

Richter, et al (2001) (as shown in Fig. 5 B). The spar sections are formed by joining arcuate
segments and stacking the sections. No design is shown that anticipates this UNITIZED
POST TENSION BLOCK SYSTEM FOR MASONRY STRUCTURES.

~ 0018] An interlocking, mortar less system is accomplished by some other devices.
However, none of them are found to show a structural i_miti_zed post tensioning system as
described for the UNITIZED POST TENSION BLOCK SYSTEM FOR MASONRY '
STRUCTURES in the materials below. An examgle of one such interlocking device 56 is
tauéht by U.S. Patent number 4,640,071 issued to Haener (1987). This is shown as Fig. 5C
and teaches a block of concrete or the like for use in constructing a moﬁa_r less wall. The.
device provided includes a spaced parallel pair of upright sidewalls having flat bottoms and
téps and bearing integral block interlocking connectors and various configurations on their
opposite ends. The sidewalls are integrally connected by means of these coﬁﬁgurations. “This
is not the configuration taught by the UNITIZED POST TENSION BLOCK SYSTEM FOR
MASONRY STRUCTURES. Likewise, no posf tensioning is taught to increase th_é structural
integrity and strength. '

[0019] The Bolt-A-Block system was filed November 10, 2005 by Roger Marsh et al with
serial number 11/271,703. This basic mortar less system taught a2 masonry structure
comprising a plurality of regular masonry blocks and/or bricks connected to each other by a
plurality of metal bars and a plurality of standard metal threaded fasteners thereby forming a
post tensioned structure. This Bolt-A-Block system is generally shown'in Fig. 3. Preferably,
the blocks ate operatively connected to each other as a structure by simple mechanical tools.
Each interconnection results ina umitized post tensioned member that, when interconnected
to the adjacent members, forms a comparatively higher strength structure than systems made
of mortar and reinforced mortar. The method used to create this structure is a simple,
waterless, mortar less interconnection process that is completed by a series of simple
individual steps of ’faétening the blocks and bars into a strong and durable structure. Once
connected the structure is strong and durable. Important to note is that a small gap 44A
occurs between the adjacent blocks 30 due to the placement of the bars 33. This separation is
then filled or caulked to complete the wall smface. If desued, the structure may be
disassembled and the components be re-used. This"new UNITIZED POST TENSION



DESCRI PTION 11 EM 1 Is Waterless 2 Requi res no

wait time to get structural s eugth Requires no
tenporary support while nortar cures and gains .

strength 3 4 Uses sinple hand tools 5 Is Usef ul

WP 2T 0989 out f oot er PCT/US2006/017523
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BLOCK SYSTEM FOR MASONRY STRUCTURES provides significant 1mprovement and
changes to the Boli-A-Blok system that are not anticipated by the Boli-A-Blok system. The
.improvements locate the bar (anchors) and increase the speed of build for the mortar less
system. The recessed and embedded features remofre the gap and need no flling. In
- addition, several embodiments provide higher strength options that increase the use for

defense and anti-terrorism applications.

[0020] Traditional post-tensioned units 52 may have various configurations (as shown in
Fig. 4E). To date this technology has been essentially unobvious as being applied at a
‘unitized configuration.. Individual blocks are attached to each other and NOW, as a new
combination, perform as if it were a]l'k one post-tensioned béam, biidge,'wall, or structure.
This UNITIZED POST TENSION BLOCK SYSTEM FOR MASONRY STRUCTURES
* works equally ﬁrell with all sizes of concrete masonry units.

[0021] Traditional Post—Teﬁsioned_ reinforcing consists of very high strength steel strands or
bars Typically, strands é,re used in horizontal applications _like foundations, slabs, beams, and
bridges; and bars are used in vefti(:al 'applicaﬁons like walls and colummns. A typical steel
strand used. for post-tensioning has a tensile strength of 270,000 pounds pér square inch. This
actually teaches against the UNTTIZED POST TENSION BLOCK SYSTEM FOR |
MASONRY STRUCTURES use of individual, standard bolts and simple fasteners.
Post-tensioning using plétes, or bars, between the masonry units isa totally new way' of

combining steel and concrete and is sound engineering practice.

[0022] None of the prior art teaches all the features and capabilities of the UNTTIZED
POST TENSION BLOCK SYSTEM FOR MASONRY STRUCTURES. As far as known,
there are no systems at the present time which fu]l.y meet the need for a unitized, post- 7
tensmned masonry block structure as well as the UNITIZED POST TENSION BLOCK
SYSTEM FOR MASONRY STRUCTURES. It is believed that this system is made with
component parts, is built with simple tools, needs no mortar, provides a much stronger
structure than mortar structures, and is ready for immediate use and occupation upon

construction.



Has greater final tensile and conpressive strength
than nortar construction - is nuch stronger |Is
Environmental friendly - Uses | ess wood, hence there
is less deforestation required to support
construction 8 Has An inpv¥oved total cost- -materi al
and unskilled labor 9 Permts rapid build. 10 Can be

easily disasseqﬁ?q; PR INYEerieRd. 11 Does
not require sKki ﬂb e 12 Hgs toR

€] obalImorldmnde/unlversalﬁﬁﬁgl|cat|ons 13 Can be
[0023buid UNGRIZEE POST THNSIGAY BL JEBITBN HQR%AEQBE% at er

STRU%’I%I%Eg ﬁg’s l?e%h ex(?eIToﬁ/e%rfIca} &s%l in %8193%1%11%' xpa%ous types of masonry
structures. UNITIZED POST TENSION BLOCK SYSTEM FOR MASONRY
STRUCTURES is a building system that demountably couples each individual hollow cored
block or brick by use of a bar .and bolt system. This coupling results in stronger, faster, and
cheaper construction of buildings. While the three main components — a bar, a bolt and a
block - are securely connected, the means of attachment is capable of full disassembly if
desired. The UNITIZED POST TENSION BLOCK SYSTEM FOR MASONRY
STRUCTURES can be accomplished by unskilled persons with a simple wrench. There.is no
need for water, no special tools (a simple wrench will suffice), no -bracing, and the structure
made by the UNITLZED POST TENSION BLOCK' SYSTEM FOR MASONRY
STRUCTURES is ready for immediate use. The improved UNITIZED POST TENSION
BLOCK SYSTEM FOR MASONRY STRUCTURES features hollow core (duct) masonry
units with recessed channels or pockets or with embedded bars, with a fastener bolt (tendon)

and with a plate (anchor). The new features also teach a strong and durable full plate anchor

for defensive and anti-terrorism structures.

[0023a] According to a first aspect of the invention, there is provided a construction
system, comprising: a) a plurality of masonry units, each of the plurality of masonry units
having an uppermost and lowermost plane and a hollow cavity formed between the
uppermost and lowermost plane, wherein the uppermost and lowermost planes are
substantially parallel to one another; b} at least two anchor bars, each of the at least two
anchor bars having a threaded aperture and a comparatively larger non-threaded aperture, a
ﬁ;st bar of the at least two anchor bars pllaced- contiguously to the lowermost plane and a
second bar of the at least two anchor bars placed contiguously to the uppermost plane,
wherein the first bar and second bar are placed substantially parallel to each other; and ¢)a
plurality of fasteners configured to rigidly and removably connect to each of the at least two
anchor bars, first to a bar of the at least two anchor bars directly above, if any, and second to

another bar of the at least two anchor bars directly below, wherein each of the plurality of



15 Is easy to learn the build concept and start

buil ding with non-skilled workers. Wth this easy

| earning curve, it is sinple to learn and sinple to
use. So sinple that multiple workers may be in the
same area - not "laying" block but assenbling a
structure 16 Provi des perfect spacing which neans
mote attractive walls. BlocdRs have perfect alignment

and correct placenment before tightening Reduces fire
masorTH S 0N SRR AR HHOR TS e R R fs upperings! piagand having a

substa\;iég?jhﬁlﬂﬂ)rﬁﬁorg%ésgﬁ f:l Za%ﬁ KYI}‘@?&{} ﬂi’@ CFH! ea gtalola:ﬁ b@.{s have a

construct weat h rain,
sub sta&ﬂﬂ‘ly; uniforh, thieRheds cdimt sponudiflg ot eub st@\‘/iellhy umfc&m:tievd:sa gepth, such

or caisson 20 I's a Unitjzed construct I .
that arsmla@r SEHyAcHt P 3ttast W@%‘@%ﬁﬂ%ﬁ %Flajé}ﬁg‘“ﬂbmfg the
uppen%gﬁgﬁ:fﬂl% xﬂfﬁ?&)‘ﬁ@ of {Hg%gle%tstecjwlﬁ a%ﬂ&%fs it BRekQY RS the at least one
I nortar drying out and the other nessy

1emmsproblens. May build a wall by working fromeither
side. Inside or outside. 21 22

[0023b] According to a second aspect of the invention, there is prbvided a construction
system, comprising: a) a plurality of masonry units, each of the plurality of masonry units
having an uppermost and lowermost plane and a hollow cavity formed between the |
uppermost and lowermost plane, wherein the uppermost and lowermost planes are
substantially parallel to one another; b) at least two anchor bars, each of the at least two
anchor bars having a threaded aperture and a comparatively larger non-threaded aperture,
wherein a first anchor bar of thé at least two anchor bars is embedded within a first masonry
unit of the plurality of masonry units, such that the first masonry unit substantially prevents
movement in any direction of the first anchor bar with respect to the first niasonry unit,
wherein a second anchor bar of the at least two anchor bars is embeddcd within a second
masonry unit of the plurali'ty of masonry units, such that the second masonry unit
substantially prevents movemént in any direction of the first anchor bar with respect to the
first masonry unit, wherein the first anchor bar does not protrude beyond an outer perimeter
surface of the first masonry unit, wherein the second anchor bar does not protrude beyond an
outer periméter surface of the second masonry unit, and wherein the first anchor bar and
second anchor bar are placed substantially parallel to each other; and c) a piurality of
fasteners configured to rigidly and removably connect to each of the at least two anchor bars,

first to the first anchor bar directly above, and second to the second anchor bar directly

below.

[0023¢] According to a third aspect of the invention, there is provided a construction
system, comprising: a) a plurality of masonry units, each of the plurality of masonry units
having an uppermost and lowermost plane and a hollow cavity formed between the

uppermost and lowermost plane, wherein the uppermost and lowermost planes are



Wrks with one or nore core block, brick, and other
buil ding units WD 2007/ 094809PCT/ US2006/ 017523 9

| TEM DESCRI PTI ON 23 Requires | ess scaffol ding, |adder
j acks and wal k boards because the walls are ,

i mredi ately at f-ull strength. 24 Can pour concrete
in cores and even add vertical rebar's. 25 Can pour

i nsul ation or spray foaminPcores. 26 Resists flying
debris. 27 Resists Earthquake and Hurricane/ tornado.

substa%ﬁally parallel to one another; b) at least two anchor bars, each of the at least two
anchor bars having a threaded aperture and a comparatively larger non-threaded

aperture, a first bar of the at least two anchor bars placed contiguously to the

lowermost plane and a second bar of the at least two anchor bars placed contiguously

to the uppermost plane, wherein the first bar and second bar are placed substantially

parallel to each other, and at least one of the at least two anchor bars has a length

greater than the length of the masonry unit; and c) a plurality of fasteners configured

to rigidly and removably connect to each of the at least two anchor bars, first to a bar

of the at least two anchor bars directly above, if any, and second to another bar of the

at least two anchor bars directly below, wherein each of the plurality of masonry
units comprises at least one recess formed at the uppermost plane and having a

substantially uniform recess deﬁth, the recess formed in a longitudinal direction

along a length of each of the plurality of masonry units, and wherein the at least two

anchor bars have a substantially uniform thickness corresponding to the substantially

uniform recess depth, such that an anchor bar surface of the at least two anchor bars

is substantially flush with the uppermost plane when one of the at least two anchor

bars is inserted into the at least one recess. OBJECTS, ADVANTAGES AND
BENEFITS

[0024] “There are many, many benefits and advantages of the UNITIZED POST TENSION
BLOCK SYSTEM FOR MASONRY STRUCTURES just as there were with the prior art

des.cribe‘d abovej There currently exist no construction systems that ﬁse'readﬂy availably
parts and are $o easy to perform. However, by having the unitiied post tensioning

technology, the structure is a far stronger unit than one built by traditional mortar-using
techniques. TABLE A shows a list of advantages and benefits over the prior art Bolt-A-

Block system. TABLE B shows the list of advantages and benefits SIMILAR TO Bolt-A-

‘Block for the advantages over traditional mortar and block systems. .



Is fire resistant. 29 Is not dependent on nortar
strength 30 Requires no power or gasoline to build 31
I s useable with other construction techni ques - door
and wi ndow franes, roof and ceiling joists and
VP85 0a480het al and aspbal t/fiber/ rubber rooPCHYS2086017523
Is useable with standard plunbing, electrical,
communi cations and |ightind packages 33 Has the
ability to -construct several block |ayers at one tine
TABLEsheddiVANEASES ANRIENERITS O VIR ARG ABLOE G HIEM
interior (plaster, boars, panel, paint) and exteriar
IThM | DEGCREEON si di ng, brick, stucco, etg) 35
1 Pr oyélitematierdfeny gl hetecartbe Ceis| rblﬁllgpgmrwuﬂdﬂg@f {heopace
r equistrequiredir ed f oundati ons 36
recise placement of the anchor bar
faster build time with the recessed channels or the embedded bars
commercial tracking of the invention with the embedded bars
stronger military/defense use and anti-blast applications
features for easier, faster build with placement aids
features with anti-turn and quick connections mth oval plates/washers and

tbreaded tendons

~Hrfuhl b

' TABLEB ADVANTAGES SIMILAR TO BOLT-A-BLOK

[TTEM | DESCRIPTION

1 Is Waterless

2 Requires no wait time to get structural strength

3 Requires no temporary support while mortar cures and gains strength

4 Uses simple hand tools '

5 Is Useful with/ without footer

6 Has greater final tensile and compressive strength than mortar construction — is
muich stronger

7 Is Environmental friendly - Uses less wood, hence there is less deforestation
required to support construction ~

8 Has An improved total cost — matenal and unskilled labor

9 Permits rapid build.. '

10 | Canbe easily disassemble and componenis re-used.

11 Does not require skilled labor

12 - .| Has Global/worldwide/universal applications

13 -Can be built on soil or standard foundation

14 | Spans greater distances between vertical double blocks

15 Is easy to leamn the build concept and start building with non-skilled workers.
- | With this easy learning curve, it is simple to learn and simple to use. So simple
that multiple workers may be in the same area — not “laying” block but
assembling a structure

16 Provides perfect spacing which means mote atiractive walls. Blocks have
perfect alignment and correct placement before tightening

17 Reduces fire insurance and wind insurance cosis
18 Uses existing modular sizes, worldwide.
190 | Is an all weather construction. All kinds of weather, rain, snow, Wmd, cold,

hot, underwater, even in a diving bell or caisson

20 Is a Unitized construction. If one stops or anything interrupts the build at any
point, one can resume immediately without the former problems of mortar

- drying out and the other messy problems.

21 May build a wall by working from either side. Inside or outside. -

22 Works with one or more core block, brick, and other building units




37 Is a Unit by unit construction 38 The sinple bar
and bolt is easily nmass produced using existing '
materials and equi pnent. 39 Is possible for the
buil der to | eave out a small portion of the
woungiawisom wal | so that trucks and backhoes ®am/us2006/017523
easily cross into the structure to grade, spread
stone, unload concrete or db whatever is necessary.

- As soon as the heavy inside work irs conpleted, the

TEMl | DESCRUPTIONY bolted into place and is ready to go,

23at | Reddires 1€ RafDIdinEDialtid VoS Sndow IR b Sarld Wicanss tiOvalls are
strbgﬁ%g@lytapﬁmtww Zm of a UNITI ZED POST

24 TENSERR, S et Pl Sl 4 oV e e GRS DUTT ATNg |
257 Db WO inouiBbA by 86k Gl bgred, T _Del oW groumnd:

free 53 ety—ot ustrstrdeways. 47 Vay e
26Ar\w Rasr\ ﬂ Yl%de t‘d‘v r\y anct r !Jn{- ad -l +JA_Z.~,JI " [P Y | PR
27'\/\.1'“ R LA™ T a o ULIIJU Iﬁ/j'bt C(x —oacTrarmar-uot NT TCUTITTI

Tatl gefag W 0&’ Aant _nr naf [.OA2E]

O . LI i oo AL SAL R R V) TTC | S SA A LUU‘EU]’
28 Eor I$rj i

29 str lktmi? é@endf&h%mﬁmr\ﬁ% ry —concrete and steel

30 st r |{Reqwires N0 peweror gaseling ip buflder st ood t hat t he

31f eal Ismeenbistwifinother cohsiruskiomistlodqugs t-idoetand waydomefrimagseroof
r eadirdycetihg paistel andtrussése metay prsbasplaltdftherrabher roofing;

32 i np) busenbht with standard plumbing, electrical, conmunications and lighting

packages

33 Has the abjlity to construct several block layers at one ‘ame - speeds overall

construction

34 Adapts to regular interior (plaster boars panel pamt) and exterior wall

surfaces (siding, brick, stucco, etc) -

35 Provides perfect ptumb and level alignment

36 Does pot require poured foundations
37 Is a Unit by unit construction
138 The simple bar and bolt is easily mass produced using emstlng matenals and
eqmpment.

39 Is possible for the builder to leave out a small portion of the fomldaimn wall so
that trucks and backhoes can easily cross into the structure to grade, spread -
stone, unload concrete or do whatever is necessary. As soon as the heavy ms1de
work is completed, the wall is quickly bolted into place and is ready fo go, at -
full strength.

46 Provides a mass that is so strong, and fhe total weight of a UNITIZED POST
TENSION BLOCK SYSTEM FOR MASONRY STRUCTURES building is of
such significant weight, that below ground freczing may largely only push
sideways.

47 May be combined with a pre-constructed bath and/or kitchen unit.

48 Is termite and carpenter ant proof.

{0025] For one skilled in the art of construction of structures, especially masonry, concrete,
and steel structures, it is readily understood that the features shown in the examples with this
system are readily adapted to other types of construction immprovements.
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DRAW NGS A. FI GURES [0026] The acconpanyi ng

drawi ngs, which are incorporated in and constitute a

part of this specification, illustrate an enbodi nent

0 2007694808 T ZED POST TENSI ON BLOCK SYSTEM t h&CT{US2006/017523

preferred. The drawi ngs together with the sumary

-description given above and0a detail ed description

gi ven bel ow serve to explain the principles of the

UNI TI ZED POST DIEMCRIUKITIENOOK BYE DRAWINGSs under st ood,

however, that the UN TI ZED POST TENSI ON BLOCK SYSTEM
A.Fi limted to only the precise arrangenents and
Instrunmentalities shown. [0027] P10.1 in Figs. 1 A

and 1 B are sketches of the general UN TIZED POST
[ﬁeszN&e@cmmmns\a@m Wh@ﬁ@iﬁ itogporated n @idgenstitutea parg of this

Spwéﬁ&%@%ﬁ%% SpGCI?I chZures anE%}:\gnponen S -

SYSTHEMthdt fid wretferrb 0PI driskings togetBert withothg kurBmEyalescripkion gives above

and %g%%eg;gral. de&ﬁ@ gnd cor{ngg‘gnt of . th?ﬁgﬁﬁ"ﬁ}@ﬁ%}?)

POS"pTERBI{m mrch sYstmm Belstunderfoodk howeTeR thitRABSNITHIED POST

tilizes standard masonry units and_ external bar and

TEN%I&N B%?Q%W ¥ HEM gt Al laied 0 gk therarriteGiRRE RSB

tr,%g,g esdhGon. 4 A through 4E are additional prior art
p| ctlons [0032] FIGS. 5 Ato 5 C are sketches of

r| or art(ﬂg{OOSS] FIG 6 dep| cts recessed
[0027&h§tl€*e in Figh d e ens 1 Bree disishernd dhagepershNEHZED RQBBIENSION

through 7 C show the details of t he
BLO(E*}&@ géBﬁP(BT TENSI (]\I BLOCK SYSTEM for | ateral

recessed channels in CMJs. [0035] FIGS. 8 A an '
100285 FIGMUm Kigt A G eyl Paen skgichepnt %@%UNSHZEPC@%%ENSION

e e

UNITI ZED POST TENSI ON BLOCK SYSTEM _ WO
[0029% 0§59 48 dlapaghy 2 S200dreEhysE penaal details and components of the

UNITIZED POST TENSION BLOCK. SYSTEM

: [0030] FIG 3 are sketches of prior art for the Boli-A-Blok system (BABS) Whlch utilizes
standard masonry units and external bar and bolt system to establish a post tensioning system.

[0031] FIGS.4 A through 4 E are additional prior art depictions.
[0032] FIGS.5Ato5Care sketches of other 'prior art.
[0033] FIG. 6 depicts recessed channels, pockets, and embedded bar options.

[0034} FIGS. 7 A through 7 C show the detaﬂs of the U’NITEZED POST TENSION
BLOCK SYSTEM for lateral recessed channels in CMUs.

[0035] FIGS.8 A and 8 B are CMUs with Ioﬁgitudingl bar systems for recessed channels.

[0036] FIGS 9 A through 9 G show sketches of CMUs with pocket recessed block systems
for a UNITIZED POST TENSION BLOCK SYSTEM.



[0037] FIGS 10 -A through 10 C provi de sketches of

CMJs with the enbedded bar options for the UN Tl ZED

POST TENSI ON BLOCK SYSTEM [0038] FIGS 11 A and 11 B
show sketches of CMJs with a | ateral enbedded bar
WO0eM04g09039] FIGCS 12 A and 12 B show sket clpesniskoosio17s23
CMJs with a | ongitudinal enbedded bar system [0040] '
FIGS 13 A through 13 F showjsketches of a CMJ with
speci al recessed pockets in the blocks used with the

[003#1:" FiGE 1R%'-5u%15 vitleQlltcliR¥ DT EMUY Widdhk enbéifed Hartoptions

rough 14 et ches of optijonal features and

t
for e NEREDRGS T RNRIONRE KB BEBY. TERS) O BLOGK
SYSTEM [0042] FIG 15 shows the process of assenbly

[oosépf riRasN %laaﬁ)l B%Ew?@@e@hk BMOGEK Y ShREM! cinBsddéd batsystem.

eps 1 through 12, for CMJ with recessed pockets

mos&ut@rc&fz' brwnd &7 sthewmtqhegﬁ%sk b g RO b

eV STEM for use in defensive and anti -terror| sm
appl ications. [0044] FIG 17 shovvs an appl ication for

t he_heavy duty appli.cati on [004 Athrou .
(004415 “EICS A SieeVEELE Broveipiehesalisd U it sPrGAEssoRpd P in

@@?@N @%TEWSTEM B.
theb&%@@hﬁﬁf}éﬁ%{s 0046 he followng list refers -

to the drawi ngs: 30typical_ concrete masonry unit

[oommﬁ@ﬁgmmw@awgswska@%@mﬂoyhm fepiaragand fyptasl wiesf the
db t
M@?%F%ﬁ%ﬁ general partg fo‘;lr aggzlnb: gng; the

UNI TI ZED. POST TENSI ON BLOCK SYSTEM - _enbedded
[0042]1 BFIge 5 sladwsshe procéss of easembhyifor aggN %EDI\EQSTZWWBLOCK

Sy STEVSICNafl s PYizbEM 12, BRGCAH i¥Plecds8&RKer2 W ench

[0043] FIGS. 16 A and 16 B show sketches of & heavy duty option for the UNITIZED
- POST TENSION BLOCK SYSTEM for use in defensive and antl~te1ronsm apphcatlons

[0044] FIG. 17 shows an apphcatlon for the heavy duty apphcatmn.

[0045] FIGS. 18 A through 18 E show sketches of applications for the heavy duty option of
the UNITIZED POST TENSION BLOCK SYSTEM. '

B. REFERENCE NUMERALS

[0046] The following list refers to the drawings:
30 typical concrete masonry unit - CMU
31 general parts for assembly of the UNITIZED POST TENSION BLOCK.
SYSTEM — recessed bar positioner channel
31A  general parts for assembly of the UNITIZED POST TENSION BLOCK

SYSTEM — embedded bar _,
31B  general parts for assembly of the UNITIZED POST TENSION BLOCK

SYSTEM — gpecial oval recess
l 32 wrench -
33 anchor for post tensioning such as 2 bar with connection features



33anchor for post tensioning such as a bar wth
connection features 12 34tendon for post tensioning
such as a bolt 35concrete masonry unit with recess
channel s 35A concrete masonry unit with lateral only
We2uIg8dannel s 35B concrete masonry unit w PRI/US2006/017523
| ongi tudi nal only recess channel s 36extended recess
channel s 37concrete masonry2unit with pocket recesses
37A concrete masonry unit with some of the pocket

r eldes s dendok flrpleidenstaning syckngs adppdin  channel 38pocket

r Ss 4 URlbdneiM t h embedded
I %i t ug?%%%%%%%%u! bar ?&%ﬁl ongleyudi nal anchor for
PAEHA t engﬁaah?go@amlw;mﬁhtwsoh@mﬂadi n?I ]
anchor ar or _pos; Si Qni.n si.tl.on ar
o e L o B e i PRt .

| &ger alexrpddiGecekbeahned3enbedded | at eral anchor (bar)
for, post tensioni n%ni ) '

37 concrete masonry Imit with pocket recesses

37A  concrete masonry unit with some of the pocket recesses “knocked out” to an
open channel '

38 pocket recesses : ,

39 concrete masonry unit with embedded longitudinal anchor (bar)

40 longitudinal anchor for post tensioning (bar) _

40A  embedded longitudinal anchor (bar) for post tensioning

41 . position of bar embedment

42 concrete masonry unit with embedded lateral anchor (bar)

43 embedded lateral anchor (bar) for post tensioning

43A  partially 43embedded lateral anchor (bar) for post tensioning

44  point of contact ‘(touching_) for contiguous CMUs

44A  space between adjacent block (in prior art

. 45 starter fastener to anchor starter bars or pla_tes

46 base means device (foundation, board, plate, efc)

47 priér art Bolt-A-Blok xﬁethod for mortar less assembly of typical CMUs.

48 hollow cavity in a CMU . '

48A  deep recesses of holiow cavity in a special CMU

49  prior art special block and through rods

50 typical mortar and block wall section

51 prior art rebar in block system

52  prior art post tension cables in concrete

53 rod — partially or fully threaded

54 rod connector

55 prior art of pre-cast modular spar system

56  prior art of mechanically stackable block configuration

57 knockout feature |

58 small CMU such as a brick or the like



43A partially 43enbedded | ateral anchor (bar) for
post tensioning 44point of contact (touching) for
conti guous CMJs 44A space between adjacent block (in
prior art 45starter fastener to anchor starter bars

w0 2p7absee 46base neans device (foundation, begirfiszoe6017523
plate, etc.) 47prior art Bolt-A-Bl ok nethod for

nortar | ess assenbly of typgcal CMJs. 48 hol | ow
cavity in a CMJ 48A deep recesses of hollow cavity in

a §peci Ry EibhAPRich@s f¥posi3aifonalg bl ock and through
rods 50typical nortar and bl ock wall section Slprior
ar€0 r elnpen kppckpEdr poyiieseresepehannclar t post tension

caby eéeéé&gﬁ‘?g’ﬁf ete 53rod - partially or fully

t hrea connector SS5prior art of precast
moslu| arofspighigh ps loerhebbpddedbappasitivh ner t hani cal |y

stac kakj)llnﬁngll gnclgedcﬂg@{)&%%ﬁ% on 57knockout feature
64 special block with recessed cavities for ovular/elliptical anchors for post
tensioning :

65  CMU aperture for tendon 7

66 special tendon for unitized post tensioning
67 means to turn fend_on (66) such as 2 hex or the like
67A top view of means to turn tendon (66)
68  threaded aperture

69 extension of special tendon (66) — shaft or equal

70 fhreaded end of special tendon (66)
71 tapered/ chamfered end of special tendon (66)
72 ovular/elliptical shaped spacer
73 aperture in ovular spacer (73)

T4 extra wide CMU '
75 - 'lédge” T _ .

76 sioped means 0 locafe aperture in ﬁndhor plate for tendon "
76A  alternative sloped means to locate aperture in anchor plate for tendon
77 aperture - '
78 means to attach (adhesive, sticky surface, or equal)
79 onglnal footer trough : o (
80 - compacted back fill, concrete, or equal
81  skeleton of mitized post tensioning tendons and anchors
82 special CMU block with a configuration to deter moisture penetration between

CMUs

83 configuration to deter moisture penetfation between CMUs
84  tapered labyrinth configuration |
85 right angle/squared labyrinth configuration
86  assembly process for UNITIZED POST TENSION BLOCK SYSTEM with

re-usable components



58smal | CMJ such as a brick or the Iike 13 _
S9oval /el l'i ptical anchors for post tensioning 60open
knockout to provide recessed channel 6lextender bar

62of fset (high or |ow) enbedded bar position 63m dway
EaEeIatE0%har position 64speci al bl ock w th r 88352046/017523
cavities for ovular/elliptical anchors for post

t ensi oni ng 65CMJ aperture fér tendon 66special tendon
for unitized post tensioning 67neans to turn tendon

(69) suclgenssalpartefordighistrength (alligyydefenseor api-troREEhs
oGRS RIS fespugent o on
erifAof assembiyadf theshnigio sirength)(military defense or anti-terrorism)
configuration of the UNITIZED POST TENSION BLOCK SYSTEM
| 88 full coverage CMU surface plate anchor for post tensioning
89  high density CMU with relatively small cavity
90 high sirength tendons such as #5 or #8 grade steel or equal
91 miscellaneous anchors for attachment to foundation or mounted structure
92 lateral deck or bridge
93 deck or bridge support
94  deck load such as humans, equipment or material
95  vehicle (military or other)
96  bed or support structure of vehicle
97 . blast proof bed cover
98 through hole aperture in anchor(bar) for post tensioning
99 threaded hole aperture in anchor(bar) for post Tensioning
100  contact area/aperture for full width embedded anchor (bar) in CMU
100A contact areé/aperture for partial width embedded anchor (bar) in CMU

- DETAILED DESCRIPTION OF PERFERRED EMBODIMENT

[0047] The present invention is a construction system called 2 UNITIZED POST

TENSION BLOCK SYSTEM FOR MASONRY STRUCTURES 31. This post tensjoning

| system is comprised of only a few different types of components - a hollow core block 35
{and others} in which the hollow cavity 48 is the duct, a series of tendons (such as a through

" bolt) 34, and a plurality of simple anchors (such as a bar) 33 with some additional features.
The system is configured with the plurality of adjacent blocks 35 contiguous and touching
one another and dEmbuntabl}f coupled to each other by means of the tendons 34 and anchors
33. This coﬁpling results in a structure that is formed from a plurality of unitized, post
tensioned concrete masonry units (usually called blocks or-bricks) that collectively are far
stronger than an ordinary block structure bnﬂt with mortar and standard reinforcing. A
person having ordinary skill in the field of construction, especially with reinforced masonry
structures, appreciates the various parts that may be used to physically permit this UNITIZED



71t apered/ chanfered end of special tendon (66)
72ovul ar/elliptical shaped spacer 73aperture in .
ovul ar spacer (73) 74 extra wi de CMJ 75| edge 76sl oped
neans to | ocate aperture in anchor plate for tendon

woAuPldbgonat i ve sl oped neans to | ocate apert we@shioen17s2s
anchor plate for tendon 77aperture 78neans to attach

(adhesive, sticky surface, gr equal) 79ori gi nal
footer trough 80conpacted back fill, concrete, or

| POS‘i" SIGNSKEhEk WY PfpN FOR madoNst sTRU@WHHS@N@ BE BRyuced

anchors 82special -CMJ block with a configuration
and lttdlzdlbt Bre improyement qyenthe esistingariis prsiEingavogstruction system that

| en
has n%%&s%uﬂ%er eg I %)gt)?(rz?n d Con?#gur at %gﬁ&%%ﬂeﬂobﬁk&e
Advanbeges /aaaﬁ Baunedis. | Hiyadvattigeoserf thepuevear Boli-A-Blok mciudm precise
placement of the anchor bar, faster build time with the recessed channels or the embedded

bars, commercial tracking of the invention with _the embedded bars, stronger military/defense
“use and anti-blast applications, features for easier, faster build with placement aids, and .
features with anti-turn and quick connections with oval plates/washers and threaded tendons.

-[0048] - There is shown in FIGS. 1 and 2, in FIGS. 6 through 14 and FIG. 16 a compléi:e
operative emtbodiment of the UNITIZED POST TENSION BLOCK SYSTEM FOR
MASONRY STRUCTURES 31 and alternative embodiments. In the drawings and
illustrations, one notes well that drawings anci sketches demonstrate the general configuration
of this invention. The preferred embodiment of the system is comprised of only a few parts as
shown. Various important feature:s' of these components are also delineated and are described
below in appropriate detail for one skilled in the art to appreciate their importance and

-, functionality to the UNITIZED POST TENSION BLOCK SYSTEM FOR MASONRY

STRUCTURES 31.

' {9049] "ﬂ:e accompanying. drawmgs, w]:uch are mcorporaied in and consﬁtute a part of this
| spemﬁcataon illustrate embodiments of the UNTI’IZED POST TENSION BLOCK SYSTEM. H
FOR MASONRY STRUCTURES 31 that are preferred. The drawings together with the
summary description given above and a detailed description given below serve to explain the
principles of the UNITIZED POST TENSION BLOCK SYSTEM FOR MASONRY
STRUCTURES 31. } is understood, however, that the UNITIZED POST TENSION
BLOCK. SYSTEM FOR MASONRY STRUCTURES 31 is not limited to onty the precise
arrangements and instrumentalities shown.

[6050] FIG.1 A and 1 B are sketches of the general UNITIZED POST TENSION BLOCK
SYSTEM FOR MASONRY STRUCTURES 31 and 31 A. In the FIG. 1 A, an embodiment
for a recessed channel for a bar embodiment is shown and in FIG. 1 B an embedded bar

option is depicted.

[0051] In FIGS. 1 Cand 1 D are sketches of the general UNITIZED POST TENSION
BLOCK SYSTEM 31 and 31 A with specific features and components identified. The



86 assenbly process for UN TlI ZED POST TENSI ON BLOCK
SYSTEMw th re-usabl e conponents WO
2007/ 094809PCT/ US2006/ 017523 14 87general parts for
~high strength (mlitary defense or anti-terrorisn
WO R007hUee i on of the UNI TI ZED POST TENSI ON BRCOKIS2006/017523
SYSTEM 87A assenbly of the high strength
(mlitary defense or anti-f@&rrorism configuration of
the UNITI ZED POST TENSI ON BLOCK SYSTEM 88f ul |
UNITIZEBRST TRNSKIN BAOCK SESEENHbowh in FIsh 4 A wisneinenpnps and

Rt frBHOOP BT ;g P Bppof Al o gtgon nd

described BEUR|arOdiatio bebaitnents, nH&@raazoﬁ@ete atabmrrjn nmit 67 w:th pocket

T A TR T N A—_—

are sﬂb%%c]ﬁﬁé‘bﬁ@@ ina? 'be PR, | E’dch e bioek 87 (' fohdHidy e Bdjacent
ot her) 96 upport structure, of vehicle 97bl ast
blocks dgmotqgl:_hy tb@, V@qased” point of contact 44. This is a very distinct improvement to
prior art for speed of assembly and for elimination of a gap between the CMUs. Obviously,
the bars 33 and the bolés 34 may be manufactured from may types of materials including, but
riot limited to metal(such as steel, stainless steel, titanium, brass, aluminum and the like);
from composite materials‘ (including plastics and reinforced plastics; reinforced resin‘based_
materials, and the like); aﬁd from other materials suitable to create tendons and anchors fora
post tensioning system, The stack 31 is mounted onto the base means 46 by an anchor 45.
Likewise, the other embodiment with embedded bars 31A is shown. The bars 33 are _
manufactured into the concrete masonry unit 42. The bolt/tendons 34 join each anchot/bar 33

individually. The entire stack 31A is mounted on the base means 46 by the base anchor 45. -

[0052] FIGS. 2 A through 2 C are sketches of further general details and components of the
UNITIZED POST TENSION BLOCK SYSTEM 31. InFIG. 2 A, arecessed pocket 37 is -

- shown. The Pockets 38 are configured into the uppermost surface of the CMU to atlow for

~ the bars 33 to be placed. These bars may be lateral 33 or longitudinal 40. Preferably, the

 recessed pockets 38 are mannfactured into the CMUs as the blocks themselves are
manufactured. As an alternative, the recesses may be cut or ground into standard blocks if
desired in a secondary operation. This secondary operation may be at a manufacturing
location or at the jobsite where the sirncture is being built. The recesses are nominally the
same size as the bars with, of course, some additipnal clearance tb permit the bars 33,40 to
easily slip fit within the pocket 38 and yet be uniformly located. This- clearance may be
empirically determined with several thousandths of an inch clearance anticipated for easy ‘
build. No specific dimension is provided so as to purposefully not limit the sCope and spirit
of the invention. In FIG. 2 B, optional CMU 31A has the embedded bar CMU 42 is drawn '
showing the bars 40A manufactured within the CMU. In FIG. 2 C the bar 33, the bolt 34 and
the wrench 32 are depicted. |

)(_[0053] One should note that FIGS. 3 through 5 are sketches of prior art for masonry and
post tensioned structures. These are discussed in the prior art section above. However, a
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[ 0047] The present inventigm is a construction system
call ed a UNI TI ZED POST TENSI ON BLOCK SYSTEM FOR
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t ogether w summary description given above a
a detailed description given below serve to explain
the principles of the UNITI ZED POST TENSI ON BLOCK
SYSTEM FOR MASONRY STRUCTURES 31. It is understood,
however, that the UN TTZFD POST TENSI ON BLOCK SYSTEM

FOR MASONRY STRUCTURES 31 is not linted to only the




[0052] FIGS. 2 A through 2 C are sketches of further
general details and conponents of the UN Tl ZED POST
TENSI ON BLOCK SYSTEM 31. In FIG 2 A, a recessed
pocket 37 is shown. The Pockets 38 are configured
VEN28070P80 pper nost surface of the CMJ to al | BRTAISR006/017523
the bars 33 to be placed. These bars may be | ateral
33 or longitudinal 40. Prefé&gably, the recessed
pockets 38 are manufxtctured into the CMJs as the

onelid colave (iheffimetlvaubse”)irrideaedtion @dd péariiastiended bars to be places.
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to serve as ducts for the post tensioning system

[0055] FIGS. 7 Athrough 7 C show the details of the

UNI TI ZED POST TENSI ON BLOCK SYSTEM 31 for CMJs with

| ateral recessed channels. In FIG 7 Ais depicted

one of the types that feature a CMJ 35A with a full
recessed channel 36. This extended channel 36 permts




100581 FIGS 10 A through 10 C provide sketches of the
enbedded bar options for the UNTTTI FD POST TENSI ON
BLOCK SYSTEM 31A. Here, the CMJs have enbedded

| ateral bars 43 and | ongitudi nal bars 40A. FIG 10 A

woQu@ /94888 andard CMLI 30 for reference. In FIP@T,[;JSQOG@M-,Sﬁ
Lateral enbedded bars 43 are shown in the CMJ 42. One
skilled in the art of constijpucti on engi neering
understands the ability to enbed the bars 43 at a

 or at BRIjbREfE. |’1%§1h9§'bé‘f&eai£‘lb3sad t't@ﬁm‘k&or@@hdéﬁédt 5798y cutting
appr oxi mat el é mﬁ%tv%g%( 637 n t CMJ or may be cl oser

or grindingistandarn hé’@%é@ 62 fromthe
- opposite surface of the CMU. FIG 10 C depicts the
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aperture 73 con‘pl etes the conponents for the special
UNI TI ZED POST TENSI ON BLOCK SYSTEM 31B. A sketches in
FIG 13 D depicts atop view of the special CMJ 64
that shows the ovul ar spacer 72. Because of the oval
configuration, the space 72 will not turn when pl aced




the plates 88 by the threaded apertures 98 in the

- plate 88. The unthreaded through hole 99 is the
| ocation to place the next tendon for connection to
the lower plate. FIG 16 B shows an alternative
WRENIOMEM of the defensive UNI TI ZED POST TEREKTIN2006/017523
BLOCK SYSTEM 87. Here, a plurality of tendons 90 may
be used to create even gredfer post tensioning if
desired. Additional tendons 90 would re(}w re

showagn fesEdRESH gFIG.dddb shosmapme pEibe atherpayls torghis specied UNITIZED
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pr ocess of _assenbly 86 for a UN TI T TENSI ON

combELawK @@W@t%ﬁ@@h@g@e@% F&glﬁ Fishows|sa end view

fth #s Tlondreii th recessed channel s 36,
© bt the generg} ov(\)/u?s simlar for all the different

i rents. of the UNI T| ZED POST TENSI ON BLOCK SYSTEM
(006231 Flﬁ*ﬁ dft & travgh A dirshow sketehes oS fypical forturps Bhduses phie
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are then repeate are need
with EM&TsP8s iAr eidesvarsion @NgJ 74 mlacedmthestack—up This mder set of CMUs

et ool SRR T, T RRR Y Ry a8 £ AT plccment of

other stneda@esssubi bsa B3oran rédfgoig abangadheledgoTi dade. skﬂleéunl f.ha@ft of

cons B e L B A wAIBSAR Y i s
configieftRaaes ehadneldantds todl ﬂlb Saridvs) tﬁ:‘és of CMUs utilized with the
UNITIZED POST TENSION BLOCK SYSTEM 31.‘ In the sketch shown in FIG. 14 B, a
wider block 74 is placed at the base of a stack of CMUs 30 to depict a wall. In this sketch an
- original footer location is created by digging a trough 79. The wider block 74 is placed and
leveled in the trough 79. The other CMUs used in the UNITIZED POST TENSION BLOCK.
SYSTEM 31 are then attached and a vertical structure is constructed. A compacted fill or
other aggregate 80 may then be placed to creaie a strong structure. One skilled in
construction appreciates this configuration may provide a strong and durable foundation

without the need of any concrete.




4 Place two tendon/through bolts 34 into the through
apertures 99 in the uppernost anchor/bars 33 5
Ti ghten the two tendon/through bolts 34 into the
t hreaded apertures 98 in the | owernost starter
woelhondses s 33 by neans of a wench or equal perfilstn6017523
two additional starter anchors/bars 33 next to the
primary CMJ 35 7 Pl ace the2second CMJ 35 over the
second set of starter anchor/bars 33 Place two nore
[0063N Cmmlf}ba% % afBerifmtmh ef iaﬂ:déwnh thed RUHRARD lPDeS{Iéﬁﬁé%ION BLOCK
channel s of the secon ce
SYS (e FioBg it slepeg means £ OTR8  eats é@f‘&ﬂ%m&&"g%ﬁ%
tenddnB 3&@1& 443 {){mﬁ thedRERR bADIY 1§ providell. ThemsasTaF6aNYIctate may

Ti ghten (by neans of a w ench or equal) the second

bei @aﬂmmmcmmﬁﬂhm aFFo) 3105 TR be gersTately mapplagied and

W adRBGHO ksSrfa
attac]% ace d%ﬁjyj%e secon %SS%EPI ace thegléét%?rd g the
like. 35FHV. dr 11 e skieticks of the dkedeton Rt olmilézed 50$ttmmmngﬁgidem:@d

ancth s ViV e AR Wl ek Bl POn o] | Egctions

betw&nttbmﬁﬂ@bm 84 and eatiovkignized anchor s 33; d0tdli usetl tﬁl\drba*aesﬂlAND

Nt EB AR E pERG R BLEBk K USRER s ftucise BhE elTinotagehors
and tédohd\GvHidH 46l 1oehfel Fierio? to the hollow cavities 48 of the CMUs) are the main
key to the theory of strength of the UNITIZED POST TENSION BLOCK SYSTEM 31,

)

[0064} In the FIGS. E and F are sketches of special configurations to aid in preventing
moisture intrusion with blocks. In a mortar less system, gaps may permit some water seepage
through the gap, even if the gap is miniscule. FIG. 14 E shows é special CMU block 82 with
a configuration 83 to deter moisture penetration between CMUs. The configuration may be
of various shapes and designs. Two such configurations 83 are shown in FIG. 14 F. Herea
tapered labyrinth configuration 84 and a right anglelsquared labyrinth conﬁguiaﬁon 85 are
presented. One skilled in labyrinth design appreciates these are not limitations but mere
examplw of the plethora of demgns that may accomplish the same scope within the spirit of

these dm1gns

100651 FIGS.16°A and 16 B show sketches of a heavy duty option for the UNITIZED
POST TENSION BLOCK SYSTEM 87 for use with defensive and anti-terrorism
applications. The overall CMU 89 is still co_nnccte& to anchors and tendons through the
hollow cavities. However, the defensive CMU 89 has thicker walls which result in a smaller
cavities 48. The iendons 90 may be standard grade (No. 2) through bolts or higher strength

~ (No. 5 or No. 8) in order to provide greater post tensioning capability. The anchors 88 are
full plates. This eliminates any gap as shown in the Bolt-A-Blok prior art. These plates 88
are conveniently made of high strength metal such as steel (high strength alloy, standa_rd

grade, stainless, or the like) or a high strength composite material. The plates 88 may be

surface finished, coated or uncoated. If a coating is applied, the plate may also feature 2

bifuniinous, silicone or similar external coating to provide additional sealing between the

CMU 87 and the plates 88. FIG. 16 A shows a tendon 90 for each cavity that is connected to



Tighten (by nmeans of a wench or equal) the third set

of two tendon/through bolts 34 into the threaded
apertures 98 in the uppernost anchor/bars 33 of the
first and second CMJ 35 Repeat process until

WO 2 uBY i s conpleted. [0069] FIG 17 showBCHHS2006/017523
application for the heavy duty application 87A. In

this exanple, a series of £he heavy duty CMJs 89 are
placed and assenbled sinmlarly as described in the

the plates 88 by thettbreedadrapeituees 98%5in thémlate 88. Theunihrerdsd thrgngh lyde 99 is

n
e B eS8 o8 08B0 LRI 1018 s
alterdatindlanisodirAés of thbidefenmé UNITEEDPAIE E‘ENSI@MBL@:IG SYSTEM 87.
for ,attach

Here, 4RI o1 GOm0 et BG o seetS feh Grtr bosy Mo Bing if desired.
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varyln% | engths to accommodate the construction

anchq; ol 880ne notes wel | that these UNI Tl ZED POST
TENSI ON BLOCK SYSTEM 87 structures nmay be rapidly
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o b i 57,

personnel, equi pment or nmaterials. The deck
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in FIG_ 17 a ve Iend it 0 differe
the abgye cbadigenty SEhPUIE devis SPRBES Sdimped below. Note
well it BeedebdrPhiod hﬁd#éta!dﬂ [T dpRfatiof HéscHBd Hekd Bt B8 thken together to

defensive mlitary applications. This full glate 88
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applications. Other uses are listed in the Table D,
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addin@mbcmsd&baﬁdedﬁmﬂﬁm&edasmmt proof bed cover 97
or floor is installed. This floor is a heavy duty 87
UNI TI ZED POST TENSI ON BLOCK SYSTEM 31. The result is
an easily installed protection that wei ghs nmuch | ess
than conventional arnor plating several inches thick
The installation of the blast proof bed cover 97 can
be acconplished quickly by the personnel using the
vehicle. Confirmation testing by the mlitary is
required to ascertain whether this is a blast proof
versus bl ast resistant alternative. However, the cost
for a blast proof bed cover 97 conpared to a pure
steel alternative is considerably |ess and may be
rapi dly deployed for use. [0072] Various other uses .
exi st for the UNITI ZED POST TENSI ON BLOCK SYSTEM 31
as described here in TABLED - EXAMPLES OF USES. These
ot her uses are simlar to those covered by




DESCRI PTION 1 All general construction. Building

Wl ls, fences, and-construction partitions

Foundations Piers under floors and bridges

Firepl aces and Flues Retaining Walls Decorative
wenel7meegost rai ght or curved Vertical, hori zegrals2006/017523
flat and curved wal l

23
TABLE C ~ Assembly Process
Step Description

1 Place two starter anchors/bars 33 on the ground or foundation surface

2 Place CMU 35 over the starier anchor/bars 33

3 Place two more anchor/bars 33 into the upper extended recessed channels
36 of the CMU 35

4 Place two tendon/through bolts 34 inio the through apertures 99 in the
uppermost anchor/bars 33 '

5 Tighten the two tendon/through bolts 34 into the threaded apertures 98 in

the lowermost starter anchor/bars 33 by means of a wrench or equal
Place two additional starter anchors/bars 33 next to the primary CMU 35
Place the second CMU 35 over the second set of starter anchor/bars 33

8 Place two more anchor/bars 33 into the upper extended recessed channels
' 36 of the second CMU 35 AND Place two more tendon/through bolts 34
into the through apertures 99 in the uppermost anchorfbars 33 of the
second CMU 35 R

9 | Tighten (by means of 2 wrench or equal) the second set of two
tendon/through bolts 34 into the threaded apertures 98 in the lowermost
starter anchor/bars 33 placed imder the second CMU 35 ,

10 Place the third CMU 35 over the first and second CMUs 35 straddling

. | each equally (note this is for a running bond configured wall)

11 Place two more anchor/bars 33 into the upper extended recessed channels
‘ 36 of the third CMU 35 AND Place two more tendon/through bolts 34
into the through apertures 99 in the uppermost anchor/bars 33 of the third
CMU 35

12 Tighten (by roeans of a wrench or equal) the third set of two
tendon/through bolts 34 into the threaded apertures 98 in the uppermost
.| anchor/bars 33 of the first and second CMU 35

Repeat process until structure is completed.

[#)

~]

[0069] FIG. 17 shows an application for the heavy duty application 87A. In this cxample, a
series of the heavy duty CMUs 89 are placed and assembled similarly as described in the
process above in FIG, 15. However the anchor bars 33 are now full surface plates 88. The

~ tendons 90 are high strength through bolts or other strong, durable tendons. Also, the initial
‘base anchors may be of various configurations 91 for attachment into a concrete pad, direct to
stone, or directly into the earth. These various configurations 91 may be of varying lengths to
accommodate the construction needs. One notes well that these UNITIZED POST
TENSION BLOCK SYSTEM 87 structures may be rapidly erected and later quickly
disassembled for removal, transport, and re-use.



Sel f supporting colums Use UNI Tl ZED POST TENSI ON

BLOCK SYSTEM 31 for constructing partition walls
Construct segments that can be pre-assenbled to any

size or shape. Then set in place with a crane,
WQRHIMEYY in areas where it is not safe to IPEJ/US2006017523
building units in a regular manner, such as atop
buildings Use with all staPdlard | intels. Roof deck

Steps for entry ways and nulti-Ilevel buildings
{0074 s é?IGS el WAItTb TED PogiovTieshaN BpaiktieIo e &&awmutysophon 87

or ] VRO FBP O Sty BLoCk: Ry Py G A3 e iy of

hea B dutyg EMUs80yarfungedinglhodiyontal stack with the heavy duty plates 88 contained
as anchors between each heavy duty CMU 89. While a short lateral deck or bridge 92 is
depicted, one sicilled in the art of construction appreciates how this example may be
expanded for larger sections and structures. Oné also notes the need for some high strength
support 93 at the ends of the deck 92. FIG. 18 B depicts the same example deck 92 with an
applied load 94 from personnel, equipment or materials. The deck configuration here as well
as the wall 87A described in FIG. 17 above lends itself to many different barricade, building,
bridge and other strong protection structures for anti-terrorism and defensive military -
applications. This full plate 88 placed between heavy CMUs 89 is the key for such

- applications. Other uses are lsted in the Table D, below. '

[0071] A very special application for a heavy duty 87 UNITIZED POST TENSION
BLOCK SYSTEM 31 is described in FIGS. 18 C through E. In FIG. 18 C, a vehicle used for
military duty such as a truck 95 or halfirack is shown. The vehicle 95 has 2 bed or support
‘structure 96 at its Tear section where military personnel are often located. In FIG 18 D the bed
or structure 96 is repeated. Then, in FIG. 18 E, a special blast resistant or blast proof bed
‘cover 97 or floor is installed. This floor is a heavy duty 87 UNITIZED POST TENSION
BLOCK SYSTEM 31. The result is an easily installed protection that weighs much less than
conventional armor plating several inches thick. The installation of the blast proof bed cover
97 can be accomplished quickly by the personnel using the vehicle. Confirmation testing by
-the military is required to ascertain whether this is a Blast proof versus blast resistant
alternative. However, the cost for a blast proof bed cover 97 coinpared to a pure steel
alternative is considerably less and may be rapidly deployed for use.

[0072] Various other uses exist for the UNITIZED POST TENSION BLOCK SYSTEM 31
as described here in TABLE D — EXAMPLES OF USES. These other uses are similar to
those covered by Bolt-A-Blok system of unitized post tensioning. However, the instant
UNITIZED POST TENSION BLOCK SYSTEM 31 has the many additional improvements

described above for these uses.



Levy/ Dans Repair broken |evies, make new | evies,
pi ers. Box shape, solid shape, U shape , coul d nest
| arger and | arger square piers or rectangle piers.
Strengthen existing levies by putting UN Tl ZED POST
WGl Aobuggh OCK SYSTEM 31 nmade piers in front @Tus2006017523
existing walls. Re enforcenent can be positioned '
--under water and need not SET%M Pre nake and drop |ong
units in place for levy co ol. Pull out with cable.
i dg ctyr akwater forns. Utra slion
TA%ﬂE_eE%I' uourlﬁgugﬁzﬁcrete into. Bridge forns agd
iers. 3 Disaster and terrorismprevent/relief
IBMrance Barriers - Such BESCRIEEOaNd vehicle control
pointg Safe room Safe or Vault - easy builds in

hi 1 Al
l—ni h— iajl% s+ Hetdfes—AH—strtuctures—that cqw e
Hore f SIgEP-U - H 2 W-d—Fest-st-ant rd—at-tack
. a1 ‘ artiions
resisf BRildig getion paUIons o yee for

bl ast | Bewpdatienson quick mJ.qrrL hnllggg_qm_%pg%ng;
det on ue{g'ilgﬂgwﬂry)rs_mdd)ndges Quick construction.in third

wor | d| Eweplages exd Fldessast er areas, anywhere. Use
UNI T| ZRERGFTWEENS| ON BLOCK SYSTEM 31 for rapidly
r epl atDegpritisicl Ranelgs sirtightios amtved _ar eas
‘Vertical, horizontal, flat and curved wall
Self supporting columns
Use UNITIZED POST TENSION BLOCK SYSTEM 31 for consimctmg
partition wails
Construct segments that can be pre-assembled to any size or shape. Then
set in place with a crane, especially in areas where it is not safe io lay
building units in a regular manner, such as atop buildings
Use with all standard lintels.
Roof deck
Steps for entry ways and multi-level buildings
Assemble UNTTIZED POST TENSION BLOCK SYSTEM 31 walls in
 any configuration, silos, piers, boxes, walls, ell-walls, t-walls, u-shape
walls, and square walls
2 Bridge, levy and highway
" | Levy/Dams Repair broken levies, make new levies, piers. Box shape, solid
- | shape, U-shape , could nest larger and larger square piers or rectangle
| piers. Strengthen existing levies by putting UNITIZED POST TENSION
BLOCK SYSTEM 31 made piers in front of existing walls. Re-
| enforcement can be positioned under water and need not show. Pre make
and drop long units in place for levy conirol. Pull out with cable. -
Bridge Structures Breakwater forms. Ultra strong forms for pouring
_concrete into, Bridge forms and piets. _
3 Disaster and terrorism prevent/relief
Entrance Barriers — Such as Gates and vehicle control points
Safe room, Safe or Vault — easy builds in high rise structures
All structures that require more fire resistant, wind resistant, and attack
. -| resistant buildings.
Mlhtary and police use for blast protectmn, qmck guard houses, quick
prisons, detonation walls, etc.
Quick construction in third world countries, disaster areas, anywhere.
Use UNITIZED POST TENSION BLOCK SYSTEM 31 for rapidly
replacing buildings in disaster areas
Wind and water resistant - Huzricane, Tornado Tsunaml resistant
Anti-terror barricades at public buildings
Earthquake remstant
4 Other
Store and garden commercial"display units




Wnd and water resistant - Hurricane, Tornado Tsunam
resistant Anti-terror barricades at public buildings
Eart hquake resistant 4 her Store and garden
commercial display units WO

WO e O2EB09PCT/ US2006/ 017523 26 Tank wal | s PCERISEN0s/817523
Swimm ng pools, fire water tanks, waste water tanks

Mobi | e and/ or Manufactured jgome Buildin skirts

Tank walls — such as Swimming pools, fire water tanks, waste water tanks
Mobile and/or Manufactured home Building skirts

Sound-proof or noise attenuation walls and structures

Paint and hazardous material containment structures ,

Desert application, below freezing applications, below water applications,
mines. Use in caissons, for underwater construction. _
Surveyor monuments, mail box posts. bases for equipment such as propane
tanks and air conditioning units, wing walls, retaining walls, motels, fire
walls, storage unit buildings, schools.

[0073] With this description of the detailed parts and operation it is to be understood that
the UNITIZED POST TENSION BLOCK_SYSTEM 31 is not to be limited to the disclosed
embodiment. The features of the UNTTIZED POST TENSION BLOCK SYSTEM 31 are
intended to cover various modj;ﬁcaﬁon,é and equivalent arrangements included within the

spirit and scope of the description.
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Sound- proof or noise attenuation walls and structures
Pai-nt and hazardous material containment structures
Desert application, below freezing applications,
bel ow wat er applications, mnes. Use in caissons, for
underwat er construction. Surveyor nonunents, nail
box posts. bases for equi pient such as propane t anks
~and air conditioning units, wing walls, retaining
wal l's, notels, fire walls, storage unit bui | di ngs,
schools. [0073] Wth this description of the
detailed parts and operation it is to be understood
Vﬂ1t't29t é%? UNI TI ZED PGST | ENSI ON BLOCK SYSTEM 31 is not
AISCFBE S mited to the disclosed embodi nent The
features of the UNLTIZPI 1 POST TENSI ON BLOCK SYSTEM
31 are intended to cover various nodifications and
equi val ent atran‘%ﬂg ments included within the spirit
i pti on. V\hat is clainmed is:

A co i on ste oI | P . [.]
R iRy e PHES b Piarplborf MG it dh
h Ffrﬁ'lobt%ﬁ.ﬂ ng;ea?b&pﬂp]md bmashbllm da\h’@\fﬂmmbétwpérﬂi‘leumdmat and
o ow cavit or et r nost n .

e R U SPRTHOT R R RO Rt P feapallygpratiel o
mnggﬁﬁmﬁre substantially parallel to one another; b) .
at | east two anchor bars, each of the at |east two
" Jychod [dadtio hofghre eddh o€ e lcaperd atickordad havmg a threaded

conparatively larger non-threaded apert
pasrtuse andacompanavedy lafgrpnonyigres %P éu cg &he at Ic'east two

%ﬁmdr 9&1@ Pﬁké& cbfkidubsly RURS IRSIm@t pie aam d séi:oﬁcﬁb‘e@ oelthbarleast two
| east two anchor bars Iace
a@cltom b plesdrroRtisugPhn® theWRPERERAT! plpns. ¥ #eip r'}t?af?' fj?ﬁ‘aaf%‘ second bar
@Md QermﬁﬁﬁgeJaaga% sabskiRAthal |y parallel to each

mU

c) a plurality of fasteners configured to rigidly and removably connect to cach of the at
least two anchor bars, first to 2 bar of the af least two anchor bars directly above, if any, and

second to another bar of the at least two anchor bars directly below,

wherein each of the plurality of masonry units comprises at least one recess formed at the

uppermost plane and having a substantially uniform recess depth, and wherein the at least two anchor

_bars have a substantially uniform thickness corresponding to the substantially uniform recess depth,

such that an anchor bar surface of the at least two anchor bars is substantially flush with the

uppermost plane when one of the at least two anchor bars is inserted inio the at least one recess.

"2, . The construction system according to claim 1, wherein the at least one recess is a

recessed channel extending from one outer perimeter surface of each of the plurality of masonry

units to another outer perimeter surface of each of the plurality of masonry units.

3. The construction system according to claim 1, wherein the at Jeast one recess is a pocket

recess that does not extend to an outer perimeter surface of each of the plurality of masonry

units.
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c) a plurality of fasteners configured to rigidly and
renovably connect to each of the at | east two anchor
bars, first to a bar of the at |east two anchor bars
directly above, if any, and 15second to anot her bar
of the at |east two anchor bars directly bel ow, ‘
wherei n each of the plural 28y of masonry units
conprises at | east one recess formed at the uppernost
pl ane and having a substantially uniformrecess
depth, and wherein the at |east two anchor bars have
a substantially uniformthickness corresponding to

4, tTre endsictod $3ateh1yaa¢nrdﬁr[gmclraen dswheteiptthe resess ks formaad i lateral

h fot | east t. hor b

sssiofide it P ROE S ALmsB TR eMESi "o ane vnen °
f the at [east t ch "

s oHe Sstudbet e peoul SHRRG. BBiEerf PR LGt 8

longitu@RAMALRG léhoGl [8hgth bf cWAQF BleplirAkty F ma@asy udte recess
I's a recessed channel extending from one outer

6. PO BRUREL Sk RELaRbrdBRGD cRim UNEhabMEd debess Bfa ﬁf@t&@&fsy and
units to another outer perltheter surface of each of
whereint thecpidneadss isfonhedimsadangitudinal direcomrsoss gRgngtuefapghof the
luralit é@tenhaqgordlng to claim1, wherein the at |east one
piurality QrIRaRon{yIy pocket 25 recess t hat does not extend to

T B S el 1A SR Phe S ALY

whereirBL &b regest & folraédninta lateh dieédfioh Aerossaveith ¢faeaémmﬁ~m@plum11ty of
a lateral direction across a width of each of the

masonryPRfsal ity of masonry units. 5. The construction

fIéztemaccordlng to claiml, wherein the recess
weRBtiugtion Sysiegl 2cgeding to glairadt Wasreia teaj leps) f@’ﬁ@PFP%PafS

compns%%(‘smp%& {)r!i]l%n P4t Qﬂe'atf%st%stﬂﬁls Bfth¥ pl’!ﬁla{lfty$ of f3&enth€ and wherein the

rultion systemaccording to claim4, wherein the

sloped poeti@sassists gaiding sltthe Sose fstenemivtowhethedadedeapsaurs g oneefdbsat least
s formed in a longitudinal direction across a |length

t“wanc?rQ%&h of the plurality of masonry units. 7. The

. rBieeusicti AR SRERGECt S AP Ph v o b dnis i

- two or thére OBt onBre thoffyahnid] AGiHcesin ACERS Sneaaﬂ&héjm di)ﬁnore rows of

each of the plurality of 10 masonry units.
concretemasMrYenitsdnwisles thaman adiseat Ay @@V@Pﬁb?}%&h%ﬁé@a& ‘Wetoﬁ ghe two

or morcthwh €ast two anChOf bar s

0. A construction system, comprising:

a) - aplurality of masonry units, each of the plurality of masonry units having an
uppermost and lowermost plane and a hollow cavity formed between the uppermost and

lowermost plane, wherein the uppermost and lowermost planes are substantially paraliel

to one another;

b) at Jeast two anchor bars, each of the at least two anchor bars having a threaded
aperture and a comparatively larger non-threaded aperture, wherein a first anchor bar of
the at least two anchor bars is embedded within a first masonry unit of the plurality of

masonry units, such that the first masonry unit substantially prevents movement in any
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conprise a sloped portion to locate a.first fastener
of the plurality of fasteners, and wherein the sl oped
portion assists guiding of the first fastener into
the threaded aperture of one of the at |east two
anchor bars. 15 9. The construction system accordi ng
to claim1, wherein the pl@Pality of masonry units is
two or nore rows of concrete masonry units, and
wherein at | east one of the two or nore rows of
concrete masonry units is wider than an adjacent row
above or below the at | east one of the two or nore

r divestionld. the ﬁﬂnatchux:lbamnﬂsys;ieeﬁtp ﬂtf(ﬁrm'mmomg’ unith’)l%tein a second

pluralit f sonr its, Iural

rrchiityt SR o Tt Mot e e et il Bt e hguneof
apel pﬁré‘['i%} bOMAseAM Units] QIR e tsvead niakery pie EﬁHS&htu&l’jobrevents
| ower nost pl ane, wherein the upper nost and | ower nost

pheyessnbinany disestionl g @rswﬁmrﬁ@r WIth rGSRRFt $hBE fgst masonry unit, -
ﬁﬁ%elh S‘fh‘s‘ct PGP Q5eshdt Qxfld ih&ndtp ehﬁﬁ&? sﬁrﬁﬁe of the

ars V|n a threa ed 25 perture an
Cﬁl‘ﬁmﬂisﬂnnyumﬁtywhaﬁgﬂhe sasond frcbankesd dafgsenOt mﬂgﬂd@\bﬁéfﬁ’éﬁi AD guier

first an of the at ast 4t

B AT Al e St dueshiry oty iR st ARG bl pa
OfecdRSAB oY bhiNiré placédSilbstafi@dllytpasalit] ﬁ)i‘eticHl’&Bﬂnmd unit -
substantially prevents novenent in any 29 direction

ofy theplutaliff oBREEREs EsHtigiieli o FigiARaRU réBotahB édnﬁédt to cach of the

masonry uni't, wherein a second anchor bar of th
| beast twaanehor hars, sk © the ishmeherdr direstiyiebaves é%??aond to the

tSﬁa{n@lr Ch%glbgr(g%chggelghyrallty of masonry units, such

€ secon sonry uni't substantially-prevents

i 1. m[e%ggsgrtélﬁtg%{ s%ztrs] %q eﬁ:cgr?itiﬂr%q? c%rggﬁfwﬂéﬁélﬁ:thea% ch%a.hls embedded

in a latdrdl Sk ctRNCBRKs Hardtd O therfirtt mztsohﬂyuniﬁ d]xelyxzi‘mdem I:hecsad:(mﬂ anchor bar
rface of the. fi maso uni t,. wherein

‘ t
is cmbefi 18 dJghral SRR 2987 VR Hoe FRtd TReTRLYHhd an

outer perineter surface of th cond 0
12 SRCBHE ST PRSERG LB D RSl BB LB ANt Ry embedded
ina 1ongl"ﬂcj1 1@% Slr&ltl‘aﬁ adosubihamtdrald frsRRiR il ShBRkdein t@¥kcond -

lurality of fasteners configured to rigidly

- anchor baxds mbnddabin)a longinwiinal tiseatign lactobs 2 lgpgth 0fthe|seepnd magenry unit.

anchor bars,- first to the first anchor bar direct Ity
13. ﬁb@mstrmnidn SEton dcctomdingeo daivoh véwsiros ﬂMran@hqréew yhe at least

T 3 e L U

and wherein a fourth anchor bar of the at least two anchor bars is embedded in a longitudinal

direction across a length of the second masonry unit.

14.  The construction system according to claim 12, wherein a third anchor bar of the at least

two-anchor bars is embedded in a lateral direction across a width of the first masonry unit, and

wherein a fourth anchor bar of the at least two anchor bars is embedded in a lateral direction

across a width of the second masonry unit.
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in a lateral direction across a width of the first
masonry unit, and wherein the second anchor bar is
enbedded in a lateral direction across a width of the
second masonry unit. 1512. The constructi on system
according to claim10, wherein the first anchor bar
is enbedded in a |ongitudi¥al direction across a
| ength of the first nmasonry unit, and wherein the
second anchor bar is enbedded in a [ongitudina
direction across a length of the second masonry unit.
13. The construction system according to claim11,

15. hedodbtiudgioh kystan amohﬁng tardaimf10f Wherain thezideast o anngdars

bar enbedded |n ongi I r t|on acros
compﬂaeéﬁﬁapﬁg BYieRE lorpig e %‘Fﬁ%? Cfihe Bessh G B GRerdn e
sloped };&Mﬂ fsi8R %ﬁﬂingbﬁfth@ﬁrsi faSedr ikt ﬂﬁe&hﬁeﬁ&d&[j@lﬁﬁé obédesofitise at least
nbedded in alongitudinal direction across a |length

twoandwrWM% second masonry unit. 14. The construction
system according to claim 12, wherein a third anchor

16, Beercopstructien systeindaendipgky s HBr Wisains the slugthibeefdeagonmy ugits is two

a fourth anchor bar of the at | east
concretet OB G is vades thas ap pdjesoigdwiahovs of helew e agieps eng efthotyo or
across a width of the second masonry unit. 30 15.The

more rows,
constructlon system according to claim210, wherein

17. g$§udnﬁ%§$mﬁwg gpgrsbars conpri se a sl oped

or more r&%’s Jf%lancqétéﬁlggoh B8 %vh@re}ﬂ' agtegst gﬁe shge tﬁzﬁor& nofBeRabY

oCat t fastener of the plurality

L e

ui di ast ener nto the threaded
aypemiast anddéwamestaflant hed abollowasvitst wnedrietsen B uppermost and

Theconst ructd o LS REGRR S Pinds QreSduBlidilfy paraliel to
@%@?%FﬁmFﬁ'w rary @?%%f masonry unP}gn §3Pmo é@%%re
sm@\wRotbér, concret e masonry units, and mhereln at | east
one of .the two or nore rows of concrete masonry units

‘ b)s Wi ol Gaastttiva anchor betj, ammf the@tleads voeanghor [bals davinhetheaded
st one of the t
SyEREAT LR Sy g b Ryt RRERDSHEHE alhwo
- @bt bafs pldeed @hntigadustyyto tie lommmt ylaummds_a shieonil hg odithe at least two
anchor bars placed contiguously to the uppermost plane, wherein the first bar and second bar

are placed substantially parallel to each other, and at least one of the at least two anchor bars

has a length greater than the length of the masonry unit; and

c) a plurality of fasteners configured to rigidly and removably connect to each of the at
least two anchor bars, first o a bar of the at least two anchor bars directly above, if any, and

second to another bar of the at least two anchor bars directly below,

wherein each of the plurality of masonry units comprises at least one recess formed at the

uppermost plane and having 2 substantially uniform recess depth, the recess formed in a longitudinal

-~ direction along a length of each of the plurality of masonty units, and wherein the at least two anchor

bars have a substantially uniform thickness corresponding to the substantially uniform recess depth,
such that an anchor bar surface of the at least two anchor bars is substantially flush with the

uppermost plane when one of the at least two anchor bars is inserted mito the at least one recess.



upper nost and | ower nost plane and a hol |l ow cavity
fornmed between the uppernost and | ower nost pl ane,
wherein the uppernost and | owernost planes are
substantially parallel to one another; b)at |east two
anchor bars, each of the at |east two anchor bars
havi ng a threaded 15apertuBk and a conparatively
| arger non-threaded aperture, a first bar of the at
| east two anchor bars placed contiguously to the
| ower nost pl ane and a second bar of the at |east two
anchor bars placed contiguously to the uppernost -

18.  Phecvastruwtion gystemt heofdingsto @ahn dhavisetothe ablgast gpeof the at least

Lo eal h ot he

| d b ||
o R ik o et Biathe oo R A Ry Y af e

muitlplé@ﬂ'tﬁéEn%:h%@hﬁfaséﬁ@ﬂntthe I ength of the masonry unlt
and 20c)a plurality of fasteners configured to

rigidly and renovably connect to each of the at |east
two anchor bars, first to a bar of the at |east two
anchor bars directly -above, if any, and second to
anot her bar of the at |east two anchor bars directly
bel ow, - wherein each of the plurality of
masonry units conprises at |east one recess forned at
t he uppernost plane and having a substantially

uni formrecess depth, the recess fornmed in a .

| ongi tudi nal 25direction along a I ength of each of
the plurality of masonry units, and wherein the at

| east two anchor bars have a substantially uniform

t hi ckness corresponding to the substantially uniform
recess depth, such that an anchor bar surface of the.
at least two anchor bars is substantially flush with
t he uppernost plane when one of the at |east two
anchor bars is inserted into the at | east one recess.
31 18. The construction system according to Caim 17,
wherein the at |east one of the at |east two anchor
bars that is greater in length than the masonry unit
has a length that is an-integer nmultiple of the

| ength of a masonry unit.



