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@ Moulding equipment for manufacturing building blocks and building block manufactured by this equipment.

@ Moulding equipment is disclosed for the manufacture of
building blocks having male and female formations through
which interlocking of blocks in adjacent courses can be
effected. The moulding equipment incorporates a block form-
ing box (10) and is characterised in the provision of a separate
moulding base (5) for the box. The base (5) defines one of the
formations so that when a block has been formed and the
forming box (10) has been removed, the blocks can be lifted
off the moulding base.
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BUILDING BLOCK MANUFACTURE

THIS invention relates to the manufacture of

building blocks using moulding eguipment.

An object of the invention is the provision of
novel moulding equipment wherein blocks which have
mating male and female keying formations may be

formed in a single operation.

Such equipment comprises a moulding base, forming
means receivable on the moulding base to define

the sides of a building block to be formed therein,
ram means for co-operation with the forming means
in piston fashion for compacting a charge of
material located in the forming means, and means
for forming a first keying formation in the surface
of the building block remote from the moulding base
during formation of the building block. The
invention is characterised in that the moulding
base is shaped to form at the same time a second
keying formation complementary to the first keying
formation in the surface of the building block
abutting the moulding base.

Further according to the invention the moulding base
includes at least one concavity in its surface, the
concavity forming the second keying formation in the
building block in the nature of a male Keying
member.

The concavity in the moulding base may be shaped

to provide a truncated conoidal second or male
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keying formation. In an alternative preferredh
arrangement the concav1ty is shaped to prov1de
the said male keylng formatlon as a tapered
annulus.

Also according tO'the invention the means for ,
formlng the flrst keylng formatlon in the surface
of the bulldlng block comprlses a cyllndrlcal
element located in- the ermlng means, the
cylindrical element forming the first keYing
formation in the bu1ld1ng block in the nature of
a female keylng member.

In the preferred arrangement the cyllndrlcal
element is adapted to provide the said first or
female keying formation as a socket whlch,extends :
through the building block to the Secondfkeying,
formatidn.lfThe'cyiindrieal'element should be -
tapered so that in the preferred block the;sdcketir
tapers towards the male keying formation whlch ‘
itself comprlses a tapered annulus surroundlng

the narrow end of the soCket.

Further according to the,inventionithe equipment -
incorporates a plurality of cylindrical elements.
and concavities in the moulding base to provide

a plurality of first and,secondekeying'formations

‘in the building block during its production and

a bank. of formingiméans is provided fdr-asseciation
with a moulding base incorporatingfafseries of
concavities-such that a piurality of building'
blocks is formed in one operation of the mouldlng

equipment.
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Still further according to the invention the moulding
base is a pallet preferably of wood and means are
provided for aligning the moulding base relative to
the forming means. Such aligning means may comprise
a socket in the moulding base adapted to receive

a locating pin mounted on the forming means.

The moulding equipment may include means to feed a
pallet horizontally beneath vertically movable
forming means and stop means to locate the pallet
relative to the forming means, the stop means being
movable to permit the pallet to be displaced past

the stop means by the application of force to the
pallet.

The invention also provides a moulding base having
the features hereinabove described and a building
block when produced by moulding equipment as
described above. The invention further provides
a substantially rectilinear parallelpiped building
block having at least one tapered annular male
keying formation projecting from a surface thereof
and a complementary cylindrical female keying
formation in the surface of the building block
parallel to the base, the female keying formation
being tapered towards and extending through the
block to the male Xeying formation.

A preferred embodiment of the invention is described
below with reference to the accompanying drawings
in which:

Figures 1 to 5 are schematic diagrams showing the

sequence of operation in moulding equipment according
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to the invention;

Figure 6 is a,erOSS—seCtional'perspective Viewrof
one form of building block according to the '

invention;

Flgure 7 is a perSpectlve view of StOp means used

in the mouldlng equlpment-

Figure 8 1s a perspectlve view of certain parts of

the mouldlng equ1pment,7a55001ated parts belng

. omitted for. the sake Of clarlty,{

Figure 9 is a perSpective View~of mdnlding equipment
according to the invention, parts thereof be1ng

omltted for the sake Of clarlty,

Figures 10 and 11 are'isometric;xeray views'of a'

preferred block accordlng to the 1nventlon seen'

resPectlvely from the tOp and from below;

Figure 12 is a similar view from the top of a

channel block according to the invention;.

Flgures 13 to 15 are respectlvely plan views of a
full block accordlng to flgures 10 and 11, a half

"block of 51m11ar:constructlon and a third size such
block; ' o I

Figures 16 is a side view of an alternative form
of the preferred block according to the invention |
showing the cyllndrlcal female keylng formatlons

in the block in broken llnes,, and
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Figure 17 is a section on the lines XV11-XV11l in

figure 16.

Referring to figure 6 a rectangular parallelepiped

building block 1 is provided on

the base la thereof

with three male kKeying formations in the form of

truncated cones 2 spaced from one another along

the length of the building block. 1In the upper
surface 1(b) of the block parallel to the base la

are three complementary female keying formations in

the form of cylindrical holes 3.

The holes 3

extend the greater part of the height of the
building block 1 and thereby reduce the mass of

the building block.

The spacing of the keying formations described above

is such as to allow building blocks 1 to be laid one

upon the other in staggered relationship with one or
more keying formations in one block in inter-

engagement with those in an adjacent block.

Furthermore, the arrangement of

the keying

formations in the block 1 allows a junction to be

established between two walls with the end keying

formations in the blocks in interengagement with

one another.

The moulding equipment used to manufacture the

building block 1 is illustrated

9, A moulding base is provided

in figures 7, 8 and

in the form of a

wooden pallet 5. The pallet 5 has four rows of
concavities or indentations 6 therein which form

the truncated cones 2 in the building blocks 1

during the moulding operation.

Each side of the
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pallet 5 parallel to the rows of concav1t1es 6
is prOVlded with a metal cladding 8 having a socket
9 extendlng through the pallet 5.‘7'

Forming meanshare providedrin‘thefform of an open
ended box 10 receivable on the;palletVS.r In this |
embodiment of the invention the box 10 has three -
vertlcal, spaced partltlons 11 thereln whlch
together with the Wdlls 10a of the box 10 form

a bank of four formlng boxes l4 whlch deflne the '
sides of four. bulldlng blocks 1 formed in the box
durlng one operation of,the mouldlngrequlpment.

Each wall lOa'of the box parallel to the

partitions 11 is prov1ded with an external locatlng

pin 12 recelvable in a socket 9 1n the pallet 5 .

to align the rows of concav1t1es in the latter
with the formlng boxes 14.'

Means are provided in the'formihg"boxes 14 for
forming the cylindrical holesr3;in the building'l

block 1 in'itsisurface remote from the pallet 5

during formatlon of the bulldlng blocks in the
'formlng boxes. Such means in thls embodlment

of the 1nvent10n comprlse three rlght c1rcu1ar
cylindrical elements 15 p051t10ned in each box 14

and secured by webs 16. Ram means are provided

:for co-operation with the boxes 14 in piston.

fashlon for compre551ng a charge of materlal when
located in the formlng boxes 14 into the form of
the bulldlng blocks 1. Such means in- thlS
embodlment of the lnventlon comprlse a plurallty
of plates 17 attached to connectlng rods 18 and
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having suitable apertures 19 between adjacent
plates 17 to accomodate the elements 15, webs 16

and partitions 11 during the ramming operation.

The moulding equipment described above is housed in
a frame 21 shown in figure 9. The frame 21

supports a hopper 22 for storing material from which
the building blocks 1 are made. A receptacle 23
mounted on wheels 24 is provided to convey such
material from the hopper 22 to the forming boxes

14. For this purpose the receptacle 23 is

connected to suitable arms 25 adapted to be
activated to displace the receptacle 23 from the
position shown in figure 9 under the hopper 22 to

a position over the forming boxes 14.

The wheels 24 of the receptacle 23 are mounted for
movement on rails 26 on the fiame 21 which align
with rails 27 on the box 10 when the latter is
positioned on the pallet 5.

The receptacle 23 does not have a base but is
located on a flat surface 28 which is co-planar
with the surface 10b of the box 10 when the latter

is in position on the pallet 5.

The connecting rods 18 carrying the plates 17 are
attached to a platten 30 which is provided with
guides 31 receivable in a pair of guide posts 32
extending the height of the frame 21. The box

10 is similarly provided with guides 33 receivable

in the guide posts 32.

A main hydraulic ram 34 is provided on the frame

21 and in a preferred form of the invention the
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ram 34 operates to displacé7both the platten 30 -
carrying the connecting rods 18 and the box 10
during operation of the moulding equipment in the

manner hereinafter described.

Stop means- are pronded'cn the frame 21 to locate
the pallet 5 in position under ‘the formlng box '

10. Such means are 1llustrated in flgure 7 and

-comprise a stOp member 35 prOJectlng into the

slldlng,path of the pallet 5.,;The member 35 is

attached to a reSiliently flexible arm'36'so that;
upon application of -force by the pallet 5 moving -
in the direction of 1ts slldlng path.lndlcated by

numeral 36, the stop member 35 is dlsplaced out-

‘wardly in the direction indicated by numeral 37

to allow the pallet 5,t° pass.

The sequence of Operatlon -0of the equlpment will now :

- be described with reference +o flgures l to 5 in

which like numerals refer to like parts in figures
8 and 9. ) ’ '

The startlng p051t10n of the various parts is
shown in figure 1 with the receptacle 23 located
under the hopper_22 where,;t receives materlal
from the latter;rlAs'shown~inVfigure72'the'pallet'
5 is displaced (by a:sequential pallet which will

be used in the next block making cycle) to a

position under the box 10 where it engages stOp
35 and is 1n1t1ally located 1n_p051t10n. The box
10 is then loweredronto'the’pallet 5 so that its-
locating plnS 12 engage ‘in the sockets 9 in the -
pallet 5 and locate the pallet accurately relatlve
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to the rming boxes 14. The receptacle 23
containing material from the hopper 22 is then
displaced on the surface 28 to a position on the
box 10 where the material discharges from the

receptacle 23 into the forming boxes 14,

In a preferred form, the receptacle 23 and box 10
are made to vibrate to ensure settling of the

material inside the forming boxes 14.

As shown in figure 3, the receptacle 23 is then
withdrawn to its starting position whereafter the
platten 30 descends thrusting the plates 17 into
the forming boxes 14 to compress the material
therein and form the building blocks 1 therein

on the pallet 5.

As shown in figure 4 the box 10 is thereupon raised
to its starting position whilst the plates 17 hoid
the building blocks in position on the pallet 5.
Thereafter, as shown in figure 5, the platten 30
carrying the plates 17 is withdrawn and themllet

5 1s displaced by an incoming clean pallet 5a to

permit the process described above to be repeated.

When the building blocks on the pallet 5 have set
sufficiently, they are removed and the pallet 5 is
cleaned to enable it to be re-used.

The preferred building block 41 of the invention
is illustrated in figures 10, 11 and 13 and is
manufactured by the procedure described above.
The apparatus for production of the preferred
block differs from that described above only in

that the cylindrical elements 15 are truncated
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conical cylinders instead of right circular

cylinders, the elements tapering,towards theriower
part of the forming boxes 14 in order to provide
the tapered female kKeying formations 43.

In the block 41 the female keying formations:in;

the form of conical holes 43 extend right through
the block. Tbis,structureiis'achieved by ensuring
that the elements 15 located in the forming boxes
14 extend right down to thé”base of the concavities
6 when the box 10 is lowered onto the pallet 5 in
a block maklng cycle,

" The result of such dlSpOSltlon of the con1ca1

cylindrical elements relatlve to the pallet 1s
that the male keying formations 42 Wthh are
produced take the form of tapered ‘annuli
surrounding the narrow ends Qf the,tapered 
sockets 43. - i ' S

For the production of the'preferred block 41 the
forming boxes 14 are also provided with 7
circumferential'plates'at their upper ends to

form chamfered corners 44 on the block. -

In the erection of structures'with,the blocks Of

the invention mere keYing of overlapping blocks

may be effected without the use of mortar or otherr,'

bonding agent. To ensure that a wall structure
has the necessary rlgldltY—ltimaY be adv1sab1e to
build spaced courses in the nature of beams which
will act to lock blocks ofVSuperimposed'courses

together. .

For this purpose a bléCkrSlfis provided which has
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similar male and female Keying formations 52 and 53
respectively to those of the block 41 but, as will
be seen from figure 12, the block 51 is of channel

section.

Adjacent blocks 51 in a single course will
therefore provide a continuous channel in which
concrete reinforcing may be located for the formation

of the beam structure.

It will be appreciated that in the construction of
bilock 51 the forming means will, in addition to the
incorporation of means for forming the female
keying formations, incorporate means to form the
channel in the block.

Referring now to figures 14 and 15 respectively,
two-thirds and one-third size blocks 61 and 71
are provided which are otherwise identical to the

preferred block 41.

The smaller blocks are useful at corners and in

the building of windows and like structures.

The block 81 illustrated in figure 16 is similar
to that illustrated in figure 10 except that the
block of figure 16 has greater height than that

of figure 10 and the female keying formations are
differently shaped as described below. The larger
dimensions of the block 81 is achieved by
utilising suitably dimensioned forming boxes 14.
The female keying formations 83 in the block 81
are formed in the block during its production by
providing suitably éhaped elements in the forming

boxes in place of the elements 15 illustrated in
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figure 8. The elemehts for the formation of the
holes or female keying formations 83 in the block

81 comprise a right circular cylindrical portion

"in the upper zone of the boxes to correspond with

the hole sections 83a, and a truncated conical
portidn to correépond with the hole sections 83b.

It will be appreciated”that any additional heigh£

of building block may be achieved in this,wayrmérély
by varying the axial dimensions of the forming boxes
14 and right cylindrical portlons of the shaped

elements 15 therein.-

Many embodiments of the invention may be made

differing from that described above in matters of
detail only and without departlng from the sc0pe

of the invention as deflned 1n “the clalms
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CLAIMS

1. Moulding equipment suitable for
manufacturing building blocks comprising a moulding
base, forming means receivable on the moulding base
to define the sides of a building block to be formed
therein, ram means for co-operation with the forming
means in piston fashion for compacting a charge of
material located in the forming means, and means for
forming a first keying formation in the surface of
the building block remote from the moulding base
during formation of the building block, character-
ised in that the moulding base (5) is shaped to form
at the same time a second keying formation (2)
complementary to the first keying formation (3)

in the surface of the building block abutting

the moulding base (5).

2. Moulding equipment according to
claim 1, characterised in that the moulding base
(5) includes at least one concavity (6) in its
surface, the concavity (6) forming the second
keying formation (2) in the building block in the
nature of a male keying member.,

3. Moulding equipment according to
claim 2, characterised in that the concavity (6)
in the moulding base (5) is shaped to provide a
truncated conoidal second or male keying
formation (2).

4, Moulding equipment according to
claim 2, characterised in that the concavity (6)

in the moulding base (5) is shaped to provide
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the said male keYing formation (2) as a taperedr
annulus. ' ' '

5. ' Mouldlng equlpment accordlng to

~any one of the preceding clalms characterlsed in

that the means for forming the first keylng
formation (5) in the surface of the building block
comprises a cylindrical element (15 located in the
forming means, the cylindrical element (15) forming
the first keying formatlon in the bulldlng block

in the nature of a female kKeying member (3)

6. ' Mouldlng equlpment accordlng to
ciaim’S characterlsed in that the cyllndrlcal '

element (15) is adapted to provide the sald first
or female keying formation (3) as a socket whlch
extends through the bulldlng block to the second
keying formatlon (2).

7. Moulding equipment according to
claim 6, characterised'in that the cylindrical
element (15) is tapered in the dlrectlon of the
mouldlng base (5) '

8. ' Mouldlng equlpment accordlng to
claim 5, characterlsed 1n:that 1t includes a
plurality of cyllndrlcal elementer(15) in the
forming meansr(lO),and a,piuralityrof cohCavities

(6) in the moulding base (5) to provide a plurality

of first and second keylng formatlons in the

building block.,

9. 'h'ﬁ Moulding equipment according to

any one of the preceding claims, characterised'by
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a bank of forming means for association with a
moulding base (5) incorporating a series of
concavities (6) such that a plurality of building
blocks is formed in one operation of the moulding
eguipment.

10. Moﬁlding equipment according to
any one of the preceding claims characterised in
that the moulding base (5) is a pallet.

11. Moulding equipment according to
claim 10, characterised in that the pallet is

constructed of wood.

12. Moulding equipment according to
any one of the preceding claims, characterised in
that it includes means (9,12) for aligning the mould-
ing base (5) relative to the forming means (10). '

13. Moulding equipment according to
claim 12, characterised in that the means for
aligning the moulding base (5) relative to the
forming means comprises a socket (9) in the
moulding base (5) adapted to receive a locating

pin (12) located on the forming means (10).

14. Moulding equipment according to
any one of the preceding claims, characterised in
that it includes means to feed a moulding base (5)
horizontally beneath vertically movable forming
means (10) and stop means (35, 36) adapted to
locate the moulding base (5) relative to the
forming means (10), the stop means being movable

to permit the moulding base (5) to be displaced past

the stop means by the application of force on the
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moulding base.

15, : A bulldlng block when produced by
moulding equlpment as clalmed in any one of the

preceding claims..

16. - | A rectlllnear paralleleplpedal
bulldlng block haV1ng at- 1east one tapered annular
male kKeying formation prOJectlng from a surface
thereof and a complementary cyllndrlcal female
Keying formation in the surface of the bulldlng
block parallel to the base, characterlsed in- that

the female keying formatlon (3) is tapered towards

and extends through the block to the- male keylng

formatlon (2)

17. - A mouldlng ‘base sultable for use
with mouldlng equlpment comprlslng forming means 7
receivable on the mouldlng base to deflne the 51des
of a bulldlng block to be formed therein and ram
means for co—operatlon with- the forming means in -
plston ‘fashion for formlng a charge of - materlal
when located in the formlng means into the form L
of the building block,. characterlsed in that the -
moulding base (5) is shaped to form a keylng '
formatlon in the surface of the bulldlng block '

abuttlng ‘the mouldlng base.

18. , "~ A moulding base according to
claim 17, characterised by at least one concavity -
(6) in its surface, ‘the concavity forming the

keylng formatlon in the bulldlng block in. the

‘nature of a male keylng formatlon (2)

19. -~ A moulding base according to'



10

0027376

- 17 -
claim 18, characterised by a plurality of rows

of concavities (6) in its surface.

20. A moulding base according to any
one of claims 17 to 19, characterised in that the

moulding base is a pallet.

21. The moulding base of claim 20,
characterised in that the pallet is constructed

of wood.

22. A moulding base according to any

one of claims 17 to 21, characterised in that it
includes a socket (9) in the moulding base for
receiving a locating pin (12) on the forming means
(10) for aligning the moulding base relative to
the forming means.
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