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said bricks may be laid or plastered. This is because conventional
bricks have a high Initial Rate of Absorbtion (IRA) or suction rate,
which is the capacity of the brick to absorb water from the mortar or
plaster due. to the high porosity of the brick. Prior literature pertaining
to the field of this invention have disclosed bricks in which the top
surface has a V-shaped depression extending lengthwise along the brick
and at least one of the two end surfaces is formed with an indented
region. Bricks conventionally used for construction purposes may have
planar surfaces or may optionally have one or more- one ‘annular bores
extending vertically from the top to the bottom surface of the brick.

An object of this invention is to provide a manufacturing process for the
production of non-burnt load bearing briéks wherein the process’ does
not. require firing of the bricks, thereby the said process being cost
effective in terms of usage of firing fuels such as timber and coal whilst
reducing environmental pollution which may result from the conven’aonal

manufal¥aring process.

A further object of this invention is to provide bricks which are water
and acid resistant, and comparatively more resistant to corrosion by
exposure to elements with regard to conventional bricks.

The invention also provides bricks which are substantially higher in
strength and durability, thereby enabling their use in the construction
of load-bearing structural elements.

The non-bhrnt"_bric__ks as provided in this invention are of low porosity
and thereby lower.suetion rate (IRA), thus saving time and the work
load durmg any constructmn process which utilizes these bricks.
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An -object of this invention is to provide a manufacturing process for the
20 production of non-burnt | oad bearing bricks wherein the process
does not require firing of the bricks, thereby the said process being cost
effective in terns of usage of firing fuels such as tinber and coal whil st
reduci ng environnmental pollution which naé result fromthe conventi onal
manuf acturing process. 25 A further ébject of this inventionis to
provi de bricks which are water and acid resistant, and conparatively nore
resistant to corrosion by exposure to elenents with regard to conventi onal
bri cks. The Anvtiwn objezt saf Fhe)\nrde@lﬁ)im(dmiomiis;ltoapmvs'dba dridkamhichnigiser
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process which utilizes these bricks,
5 construction of walls and other structures.

A further object of this invention is to prevent slipping between
vértica.lly adjacent bricks when a plurality of identical bricks having the
configuration of this invention are stacked and bonded together during
construction,  thereby resulting in a stronger structural element.

10 According to the present invention there is provided a method for the
manufacture of non-burnt load bearing bricks, comprising:-

(a) Dbreaking up the earth to produce fine particles;

(b) mixing 85 to 92% (by weight) earth, which consists of at least 60%

sand, with 7 to 15% (by weight) ordinary silicate cement and 1 to

15 103 (by weight of ordinary silicate cement) cement strengthening
admixture;

(c) placing the resultant mixture into a mould ‘and pressing the
- mixture into shape in the mould using a 60 to 120 tonne pressure

hh.

Prick press;

20 (d) removing the ét;zi—ped material 'from the mould and allowing the
resultant non-burnt load bearing bricks to cure for not less than
15 days.

According to this present invention, there is further provided a brick
wherein the upper surface thereof is formed with at least one indented
25 region, which may be in the form of a shallow depression preferably
located in the central region of the upper surface of the brick. The
shallow depression in the brick as defined above provides a hollow which
can hold a bonding agent when a plurality of identical bricks are
required to be bonded together during the construction of walls and



2 Anot her object of the present invention is to provide a brick which has
at |l east one indented region in the upper surface thereof, which provides

i mproved bondi ng properties when a plurality of identical bricks having
this configuration are bonded together by a bonding agent in the 5
construction of walls and other structures. A further object of this

i nvention is:to prevent slipping between %ertlcally adj acent bricks when a
plurality of identical bricks having the configuration of this invention

are stacked and bonded together during construction, thereby resulting in a
stronger st rafkedr sfrustuiesntwhile simultaneoysin meintaining phesemengtly aft the

there is pr Odhdﬁdw&cﬂeédi@d ﬁ@&oﬁﬁ%e?@@l‘&f ?&i\‘ﬂé&l & tﬁPBeBi—'éé&oA Prdviea 99

bricks, conprisi %_9 br eaki ng {)the earth to_produce fine particles;
(b) nixing ®©8 4¢f 2%%9!19\@.%9)188 he, brigk VRTHEALY Sramothe,HPPEELI H0%s

sag\d Wi th 7Nower lhberady thekeditl ) THelisadd )éh%.ﬂlbwcﬁidérﬁ@dfﬁrégz&ﬁlfbléo igrelents
10% ( lgy wei % ppc{];xgogdw o vsc'elrltfcC e earé%g% b therggsr)gi'gseuq in the

construction of stronger structural elements therefrom.

For a better understanding of the invention, reference will now be made
by way of example to the accompanying drawings, in which:-

Figure 1 depicts a first embodiment of a brick according to the present

10 invention, wherein i(a.) shows a top elevation, 1(b) shows a right
elevation, 1(c) shows a front elevation, 1(d) shows a left elevation and
1(e) shows a bottom elevation thereof;

Figure 2 shows a view of section Al-Al according to the embodiment
shown in Figure 1(c);

15 Figure 3 shows a view of section B1-B1l according to the embodiment
shown in Figur'e 1(d);

Figure 4 depicts a second embodiment of a brick according to the present

invention, wherein 4(a) shows a top elevation, 4(b) shows a nght

elevatmn, 4(c) shows a front elevation, 4(d) shows a left elevation and
20 4(e) shows a bottom elevation thereof;

Figure 5 shows a view of section Ad-A4 according to the embodiment

shown in Figure 4(c);

Figure 6 shows a view of section B4-B4 according to the embodiment

shown in Figure 4(d);

25 Figure 7 is a schematic view showing the apparatlis used in the
manufacturing process of the non-burnt load bearing bricks according to
this invention.



adni Xt ure; (c) placing the resultant mixture into a nould and pressing the
m xture into shape in the nould using a 60 to 120 tonne pressure brick
press; 20 (d) renoving the shaped material fromthe rmould and

all owi ng the resultant non-burnt |oad bearing bricks to cure for not |ess
than 15 days. According to this present invention, there is further

provi ded a brick wherein the upper surfacé thereof Is formed with at | east
one indented 25 .region, which may be in the formof a shall ow
depression preferably | ocated in the central region of the upper surface of
the brick. TAdesPIPsent deypertion mrrovidesha Imetbid afordéhe rmalnafanmqom\mies a
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are required’ to be onded toget duri ng e constru
g l?nch compnses over 60% sand he main raw materials used in
this process are clay and sand, which are broken up to produce fine
5 particles and screened to remove roots, wood and other foreign

substances. Ordinary silicate cement which contains a small amount of
cement strengthening admixture is thereafter mixed with the aforesaid
raw materials. The resultant mixture is then placed into a mould and
pressed into shape using a 60 to 120 tonne pressure brick press. The
10 shaped materials are then removed from the mould and the resulting load-
bearing bricks are allowed to be cured. The semi-fi_nished product
requires to be sprinkled with water during the early stages of the curing
process. No further wetting of the bricks is required during the later
stages of curing. Curing proceeds until the bricks achieve the required
15 strength for construction pui‘poses.

The éxample below illustrates the process of the manufacture of the non-
burnt load-bearing bricks according to this invention:-

Example
The main component of the bricks manufactured according to this
20 invention is earth, i.e. in the range of 85 - 92% by weight thereof. The

earth used for this purpose preferably comprises at least 60% sand if
the sang component in the local earth used in this process is lower than
603, addmon of sand is required to achieve the desired percentage.
Preferably the sand used in this process should comprise at least 502

25 coarse particles, i.e. particles which have a diameter of between 2 -
5mm. The earth must be separated from roots, wood and other foreign
substances.

The earth is mixed with 7 - 153 (by weight) ordinary silicate cement and
1 -10% (by wéight of ordinary silicate cement) cement strengthening

30 admixture. The purpose of the admixture is to _ hasten the hardening
process and to enable achieve the required strength in a shorter period
of time. The admixture used may be selected from any of the following
compounds: -



3 ot'her structures, while sinmultaneously maintaining the strength of the
brick which could be considerably reduced if the depression provided is too
deep or extends through the brick vertically fromthe upper to the | ower
surface thereof. The said shallow indented region also prevents 5

sl i pping between vertically adjacent bricks, thereby resulting in the
construction-of stronger structural elenments therefrom For a better
under st andi ng of thegiprad icBRpoliffier ence will now be made by way of
exanple to the acconpanying draw ngs, in which:- Figure 1 depicts a first
embodi ment of a bﬂ?klﬁ“ﬁ%’@é?‘tﬁ%“?‘og’t’lﬁ@% §9BRPUNG; i nvention, wherein

| (2) shows a top edye¥alphate-thetlamdlame coingbing) evation, | (c) shows a
“front el evation, Md sgﬁ_’vg a Ieft’ge.l evation and | (e) shows a bottom
el evation t her eof {¥MgR IR 5yi ew of section Al-Al according to the

embodisnent shwoancombihation cofl 48y ;oflthe aforeskiilicemBoshdsys a vi ew of section
Bl -Bl according to the enbodi nrent shown in Figure | (d);
The semi-finished product is protected with a plastic sheet, preferably
of black colour, for the first 3 days. It is then éprinkled with water,
preferably twice daily, for a period of 10 days in order to cure the
. product and hasten the chemical reaction. The product is then cured for
10 a further period of about 2 weeks, after which the resultant non-burnt
load-bearing brick may be used for construction purposes.

The manufacture of non-burnt load bearing bricks according to this
invention may be carried out by means of the combination of apparatus
as set out schematically in Figure 7. Referring to Figure 7, the raw

15 material (1), which consists of earth, is placed in the charging hopper
(2) and transported on the conveyor belt (3) to the earth cracker (4).
The raw material is broken up in the earth cracker (4) and sieved
through a screening machine. The broken earth is then dropped onto
a further conveyor belt which transports the éarth to a hopper.

20 Gelatinizing Gelling Agent A (6) and Gelatinizing Gelling Agent B (7),
which are contained in an ingredient device (5), are added to the earth
on the conveyor belt while the earth is being transported to the hogpgr.
Upon i"a"ching the hopper, the earth is transferred 1;0 a mixer (8).'wh.é're
a quick-hardening admixture (9) is _t_horoughly mixed into the earth.

25 The resultant mixture is then conveyéd to a brick press (10) where the
mixture will be pressed into shape in the mould to form the bricks. The
resulting bricks are thereafter allowed to be cured (11).

The invention further provides bricks having an advantageous and
aesthetically pleasing configuration for construction purposes. Referring

30 to Figures 1 to 3, a first embodiment of the brick according to this
invention has a upper surface which has a shallow depression located in
the central region of the upper surface of the brick and extending
length-wise along the surface thereof. Figure 2, which shows the view
of the cross-section Al1-Al made through the centre of the brick as



i gure 4 depicts a seeond enbodi nent of a brick according to the present

I nvention, wherein 4(a) shows a top elevation, 4(b) shows a right

el evation, 4(c) shows a front elevation, 4(d) shows a |left elevation and 20

4(e) shows a bottom el evation thereof; Figure 5 shows a view of section

Ad- A4 according to the enbodi nent shown in Figure 4(c); Figure 6 shows a

vi ew of sectron B4-B4 according to the enbodi nent shown in Figure 4(d); 25

Figure 7 is a schematic view showi ng the apparatus used in the

manuf acturing process of the non-burnt |oad bearing bricks according to

this invent ildustrated infEsyreddad » idepeetsi hispiesriane st shaethallew depression

manuf act ur e ¢9f pROJubBHHallwat bemdded Drifgite Bhe WiieReSRoWEKES ise &f

Mal aysi an | ocal, . . .
longitudinal section B1-Bl made through the centre of the brick as

5 illustrated in Figure 1(d), depicts this section of the said shallow

depression to be in the shape of a shallow, wide 'U' extending length-
wise along the brick but not extending up till the sides thereof. As
shown in Figure 1(b) to (e), the lower surface of the brick and the side

surfaces thereof are substantially planar.

10 Referring to Figures 4 to 6, a second embodiment of the brick according
to this invention has an upper surface (Figure 4a) which has two shallow
depressions located respectively to the left and to the right of the
central axis of the upper surface of the said brick. Figure 5, which

. shows a view of cross-section A4-A4 made through the cenire of one of

15 the aforesaid shallow depressions of the brick as illustrated in Figure
4(c), depicts this section of the said shallow depression to be
substantially 'C'-shaped. Figure 6, which shows a view of longitudinal
section B4-B4 made through the centre of the brick as depicied in Figure
4(d), illustrates that the said two shallow depressions are located

20 respectively to the left and to the right of the central axis of the brick
and are in the shape of a shallow, moderately-wide 'U'. As shown in
Figure 4(b) to (e), the lower surface of the brick and the side surfaces
thereof are substantially planar.

—.i . .~ .

25 A brick having the novel configuration as defined above may be produced

' o by means of the manufacturing procesé for the production ¢f non-burnt

" load bearing bricks described in this invention.



eart’h, which conprises over 60% sand. The main raw materials used in this
process are clay and sand, which are broken up to pro |

particles and screened to renove roots, wood and ot her,forei gn substances.
Ordinary silicate cement which contains a small anount Ofs 3¥tBeen Replaced-
strengthening adm xture is thereafter mxed wth the afo o
materials. The resultant mxture is then'placed into a ' ed

i nto shape using a 60 to 120 tonne prqgégég brick press. The 10 haped
materials are then renoved fromthe not nd the resulting | oad- bearing
bricks are allowed to be cured. The sem -finished product requires to be
sprinkled v th vat gtk 88 thBCm&RGfabt bl 08 SnéH-tulat CleadNBed¥iACBFickR
further wetting of the bricks is required during the |ater stages of

curing. Curing pfURRESNE, RS SteP% 9577 cks achieve the required 15
strength for construction purposes. The exanple below illustrates the

Do this i vl i onresdEs i Be qalth R Pratia B B ERER DY ok man act ur o
according to this
5 (b) mixing 85 to 92% (by weight) earth, which consists of at least 60%
sand, with 7 to 15% (by weight) ordinary silicate cement and 1 to
103 (by weight of ordinary silicate cement) cement strengthening

admixture;

(c) placing the resultant mixture into a mould and pressing the
10 mixture into shape in the mould using a 60 to 120 tonne pressure
brick press;

(d) removing the shaped material from the mould and allowing the
resultant non-burnt load bearing bricks to cure for not less than
15 days.

15 2. The method as claimed in claim 1, wherein the é.dmi_xture used may
be selected from any of the following compounds:-

(a) sulphate compound;

(5% sulphate-calcium chloride compound;

(c) sulphate-triethanolamine compound;
20 (d) naphthyl compound;

or from a combination of any of the aforesaid compounds.

3. A non-burnt load bearing brick manufactured according to the
process claimed in any of claims 1 or 2.

4. A brick wherein the upper surface thereof is formed with at least
25 one indented region, which may be in the form of a shallow
depression, preferably located in the central region of the upper

surface of the brick.



20-° invention is earth, i.e. in the range of 85 - QZ%W
The earth used for this purpose preferably conprises at st 60% sand;

the sat conponent in the local earth used in this process ﬂ sBéeh]ﬁ blaced
60% addition of sand is required to achieve the desired p ’ -
Preferably the sand used in this process should conprise a g

coarse particles, i.e. particles which h&/e a diameter of between -

The earth myst ba $6RE %&bl ' 8O Gain¥Q u’a@%gt be SRAIRINASHRSLHIECS
The earth is mxed with 7 - 15% (by weig ht% i nary te cen;ent and 1
-10% (by wei ght lcatediindhe centralregiognehthe (‘:‘é’i?éﬁts‘trtf?%@? Hégi bgcsend

adm xture. The pexpafdingf léng@hawidexhlong tie sQrfe! eherdde. hardenl ng process
and to enabl e achieve the required strength in a shorter period of tine.

The adm xture used may be selected fromany of the foll ow ng conmpounds: -
6. A brick as claimed in claim 4, having two shallow depressions

5 located respectively to the left and to the right of the central axis
of the upper surface of the brick.

7. A brick as claimed in any of claims 4 to 6 manufactured according
 to the process claimed in claim 1.



(a) ' sul phate compound; (b) sul phate-cal ci um chloride conmpound; (c)
sul phate-tri et hanol am ne conpound; (d) naphthyl conpound; 5 or a _
conbi nation of any of the aforesaid conpounds. The seni-finished product i's

protected with a plastic sheet, preferably of black colour, for the first—3-
days. It is then sprinkled with water, pyeferably twice daily, for a period
of 10 days i'n order to cure the product "and hasten the chanis8keet Has iReplaced
The product is then cured for 10 AB@TRUdher period of 4 ‘l

after which the resultant nqn-burnt | oad-bearing hrick may | )
construction purposes. The mﬂﬁr@mbm&iﬂﬂﬂoad bearing bricks
according to this invention nmay be carried out by neans of the conbination
of appar at as_set oui schematically in.Figure .7 Referring to Fiqure 7, -
the raw 15l'Fhe Piat8 i’é’lve(’%o,n fa%ﬁsc SPe; g“é‘f"f%%ttnfﬁ, 0 snﬁﬁqa%‘é’ff‘q °"f‘ﬁe
char gi ng hdgeeing Dricksd anditeporicks lmvingar edventagedsaist cqrifjguratidre fenr t h
cracker (4)confBudtib PRiSdedl TheOURA Moklirld o Bils! fhvehtoiCloririsdd
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the steps of:-
(a) Dbreaking up the earth to produce fine particles;
(b) mixing the earth, which consists of at least 60% sand, with

, ordinary silicate cement which contains cement strengthening

10 admixture; ,

(c) placing the resultant mixture into a mould and pressing the
mixture into shape in the mould using a brick press;

(d) removing the shaped material from the mould and allowing the
resultant non-burnt load bearing bricks to cure.

15 The invention also provides a brick wherein the upper surface thereof
is formed with at least one indented region, which may be in the form
of a shallow depression preferably located in the central region of the
upper surface of the brick.
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6 illustrated in Figure 1(c), depicts (his section of the shall ow
depression to be substantially 'C -shaped. = Figure 3, which shows a view of
| ongi tudi nal section Bl-Bl made through the centre of the brick as 5
illustrated in Figure 1(d), depicts this section of the said shallow
depression to be in the shape of a shallow, wde 'U extending | ength- w se

al ong the brick but not extending up till the sides thereof. As shown in
Figure 1(b) to (e), the lower surface of the brick and the side surfaces
t hereof are substantially planar. 10 Referring to Figures 4 to 6, a

second enbodi nent of the brick accgigk?géZo this invention has an upper
surface (Figure 4a) which has two ow~depressi ons | ocated respectively
to the left and to the right of the central axis of the upper surface of
the said brick. Figure 5 which shows a view of cross-section A4- A4 nade
t hrough the centre of Agne of
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A5+ the aforesaid .shallow depressions of the brick as illustra

Figure 4(c), depicts this section of the said shall ow depression to be
substantially ' C -shaped. Figure 6, which shows a view of |ongitudinal
section B4-B4 nade through the centre of the brick as depicted in Figure
4(d), illustrates thgt—tte—sard—twr—stattow depressions afe | ocated 20
respectively.to the lfeft and to the right of the central hxi s of the brick
and are in the shape pbf a shallom/ noderately-wide 'U . As shown in Figure
4(b) to (e), the lo C \' sur f aces t her eof
‘are substantially pl configuration as
defi ned above4q&y be i hg process for the
production cf "nGn- bur his invention.

1. A nethod of manuf i ks, conpri sing
the steps of:-
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5 a), breaking up the earth to produce fine particles b) m xing together

the following i.) 85%to 92% (by weight) earth, which consists of at
| east 60% (by weight) sand. ii.) 7%to 15% (by weight) ordinary silicate
cenment wherein 10 the silicate cenent conprises 1%to 10% (by

wei ght of silicate cenent) cenment strengthening adm xture; c) noul ding
the resultant” mixture into brick form d) subjecting the noulded bricks to
hi gh pressure; and e) allowing the resultant bricks to cure. 15 2. A

nmet hod according to Caim?2 whetfel & the cenent strengtheni ng adm xture used
I ncl udes any one or in conbi nat romof—the fol |l ow ng conpounds: Sul phat e,

cal cium chl ori de Of, sul phat e, tri et hanol am ne and 20 napht hyl

conmpounds. 3. A netp : ' he curing period is
not
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less than 15 days. 25 - 4. A'nethod'ﬁlébrding to claim3 wherein the the

bricks are allowed to cure for 3 days and then SG,inkIeo ith water This is
t he repl acenent shet preferably twice daily 3G .'mqlipi bf 10 days
before allowng to further cure for at |east 2 weeks g bn- burnt | oad
bearing brick manufactured according to the. 5 any one of
clains 1 to 4. 6. A brick according to clai v pper surface
thereof is forned with at | east one indentafi Té gce. 10 7. A
MFifck according to claim6 wherein the i ' iy be iQ the
forjm of a shall ow depression, preferably | central refy of
&pg upper surface of the brick and which exNgnds | engthw se al ong sai d
sur|f ace. 1
O
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15 8. A brick accordi ng to claim®6 having one shall ow depressi oqur%frabl y
[6cated in the central region of the upper surface of the brick Q(l -
ext.endi ng | engthw se along the said surface. 9. A brick accordi nggéo claim

5 wherein two indentations are 20 - provided. This is the repla frent.
shet 9
ABSTRACT

10

15

Non-burnt load bearing bricks -

The -present invention relates to the manufacture of non-burnt load
bearing bricks, and to bricks having an advantageous configuration for
construction purposes. The method according to this invention comprises
the steps of:-

. (a) breaking up the earth to produce fine particles;

(b) mixing the earth, which consists of at least 60% sand, with
ordinary silicate cement which contains cement strengthening
admixture; | | ' ' |

(c) placing the resultant mixture into a mould and pressing the

- mixture into shape in the mould using a brick press; '

(d). removing the shaped material from the mould and allowing the
resultant non~burnt load bearing bricks to cure.

The invention also provides a brick wherein the upper surface thereof

is formed with at least one indented region, which may be in the form

of -a shallow depression preferably lecated in the central region of the
upper surface of the brick.

The drawing to acéompany the abstract for publication is
Figure 1.
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