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@ Improvements in or relating to block laying apparatus.

@ A block laying apparatus is driven to the location of a
stack of layers of interlocking concrete blocks such that the
steck (154) is located within the apparatus below a scissors
fift assembly (60). The operator can control movement of the
fift assembly (60) such that arms {62) are lowered past lugs
{76) on the apparatus frame to surround the stack (154).
When the lift assembly (60) is raised engagement between
the arms (62) and the lugs (76) causes the scissors action to
hecome effective and the arms (62) can move into clamping
engagement with the stack (154). Further raising lifts the
arms {62) with the stack (154). A block platform (80) is
movable from an outboard position to a position beneath the
stack (154), and further operation of the lift assembly (60)
enables a lowermost layer of the stack (154) to be positioned
on the platform (80) whereupon the latter can be moved back
to the outboard laying position. When the apparatus reaches
a laying location, the operator can move onto a platform (38)
and engage a clamping frame (88) with the layer of blocks.
The platform {(80) is then returned to a loading position
below the stack (154) and the operator can control release of
the clamping frame (88) to lay the blocks in a correct
position. The apparatus can then be driven to the next laying
location while a further layer of blocks from the stack (154) is
deposited on the platform {80) and transferred to the laying
position.
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Improvements in or Relating to
Block Laying Apparatus

This invention is concerned with improvements in or relating
to block laying apparatus, particulorly apparatus for simultane-~
5 ously loying'a plurality of concrete interlocking blocks in a

predetermined arrangement.

Different types of automatic block laying machines have
olready been proposed but they generally suffer the disadvantage
that the machine has to trovel back and forth between a stacked

10 layer of blqcké and the laying locations, the machine being
designed to 1ift and loy one layer of blocks ot o time. A vor-
iation of such a machine utilises a swinging boom which reduces
the amount of travel of the machine, but such a machine still has
the ability only to lift and lay @ single layer of blocks ot any

15 one time, In addition the machine is designed to lay blocks of a

specific shape and the shape in question requires the operator to

infill spoces existing when layers are laid adjacent to one

another,

T 7 The knéﬁh'mdchinég%aié'tﬁerefére'disodvdhfagébos/ué regards
20 the amount of trovelffiderfelative.to laying time, ond it is an
object of the present*in&ention to provide a block laying appara-

tus which obviates or mitigates such disadvantages.

According to the present invention there is provided block

laying apparatus comprising drive means for controlling travel of

25 the apparotus, choracterised in that there are provided means for
collecting and retaining a plurolity of stacked layers of blocks

in a first or storage position in the apparatus, means for trons-
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ferring in the apparatus respective layers of the blocks succes-

sively from said first position to a second or laying position,

ond means for releasing the blocks from the apporatus together
in a layer from the second position so as to enable o single |

laying of each layer of blocks. :

Preferably the stack collecting and retaining means comprises
a scissors lift assembly having arms which are movable between a
clamping position in engagement with the stacked layers and a
release position. The lifting mechanism may comprise g scissors
1ift assembly which is suspended from an upper part of a frame
of the apparatus, and the scissors 1lift assembly may be suspended
by a pulley line connected to a piston of a pneumatic piston and -
cylinder assembly. Latch means may be provided to be engageable i
with lugs on the arms so as to control the location on the stack ’

where clamping of the arms becomes effective,

Preferably also the layér transfer means comprises a block
platform movable between o loading position below the first posi-
tion of the stack and an outboard position relative to the appara-
tus such that, with the platform in the loading position, a layer
of blocks can be released from the stack onto the platform, ﬁnd
the layer of blocks can be transferred to the second position,
when the pldtform is moved to the outboard position. Further, an
operator platform may be provided at the outboard position for
supporting an operator above the block platform, when the latter
is in the second position with a layer of blocks thereon, so as to

enable manual control of laying.

Desirably means are provided to counter-balance the weight of
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that part of the apparatus ot the outboard position. Also adjus-
table means may be provided to counter-balance the transfer of o

layer of blocks to the outboard position,

The block releasing means preferably comprises a frame having
clomping members engageable with at least two opposed sides of the
layer of blocks and operator controlled means for releasing the

clamping members,

An embodiment of the present invention will now be described
by way of example only with reference to the accompanying drawings
in which :=

Fig. 1 is a front elevation of a block laying opparatus acc-
ording to the invention;

Fig. 2 is a plan view of the apparatus of Fig, 1;

Fig. 3 is an elevation view in the direction or orrow A;

Fig. 4 is an elevation view in the direction of arrow B;

Fig. 5 is a view in plan of a part of the apparatus; u;d

Fig. 6 is an elevation of the apparatus part of Fig. 5,

partly schematic.

Referring to the drawings, there is provided an apporatus

" for the laying of concrete blocks, the apparatus being designed

to simultaneously lay a plurality of interlocking blocks of an
‘axehead' shope, i.e. a generally rectangular block having a
first pair of opposed sides concavely curved and a second pair
of opposed sides convexly curved. Such blocks are laid with
adjacent blocks turned through 90° relative to one another so

as to form an interlocking relotionship.
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The apparatus is constructed from o main frame cssembly
comprising o base 10 and uprights 12, one of the lotter ot
each of the four corners of o rectangular orea, the uprights
12 being arranged in pairs ot respective sides of the appara-
tus. The uprights of each pair each include a verticol sec-
tion 14 and an upper inwardly angled section 16, the sections
16 being interconnected ot their upper ends by a frome member
18 which extends loterolly of the apparotus between each pair
of uprights 12, The base 10 includes a longitudinally extending
box section frome member 20 at one side of the apparatus and a
channel member 22 extending loterally olong the rear of the
apporatus ond being open at its inwordly facing wall, The
chonnel member 22 ~xtends laoterally beyond the location of the
respective uprights 12 ot the side remote from the frome mem-
ber 20, At the front of the apporatus, a further channel
arrongémént extends laoterolly and comprises a removable channel
part 24 ot the box from® member 20 ond a fixed channel part
26 aligned with the channel part 24 and extending laterolly
from a location inwardly of the respective pair of uprights 12
to @ locotion laterally outwardly of these uprights 12, the
free end of the channel part 26 b?ing aligned with the free end

of the laterally extending channel member 22,

-

At the rear side, the frome structure provides ¢ support
28 on which is mounted @ pair of inboord drive wheels 30 for
the apparatus, there being further provided o diesel engine
32 for driving the wheels 30 and o steering assembly 34 connected
with the drive wheels 30 in a conventionol manner, being contr-

olled by a steering wheel 36 located substanticlly centrolly of
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the apperatus on an operator platform 38 supported by the frame
structure. The support 28 also locates a fuel tank 40 and an
oir reservoir 42, while the engine 32 is operatively connected
with o compressor 44 for a purpose hereinafier described, At
5 the front side of the apporotus the frame structure freely
mounts a pair of outboard lorger sized wheels 46, The constr-
uction of the apporatus is such as to define a substantiolly
U-shaped orrongement where the reor side is formed as the base
of the U and the front side is open, although it can be closed

10 by the mounting thereon of the removable channel part 24,

On the upper, laterally extending frome member 18 there is
mounted a pneumatic piston and cylinder assembly 48, the open
end of the fixed cylinder 50 having connected thereto one end
of a rope 52, The piston 54 mounts at its outer end o pulley

15 56 and the rope 52 is wrapped oround the pulley 56 and oround
a fixed pulley 58 so as to be able to be suspended substant-
iolly centrolly of the U-shaped area of the apparatus, At its
other end, the rope 52 isconnected to a scissors lift assembly
60 on the lower ends of the arms of which are mounted down-
20 wordly extending clomping arms 62, At a lower end of a centre
vertical support 64 of the 1ift assembly 60 there is provided
a horizontal support 66 extending longitudinally of the appar-
otus and mounting a further pair of guide rods 68. Each of
the clamping arms 82 is provided at its lower end with o pro-
25 jecting lug 70 presenting respective upper and lower ongled
faces 72, 74, These lugs 70 operatively engage with lugs 76

pivotally mounted on the frame structure and each presenting
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an angled operating face 78 for a purpose hereinafter descr-
ibed, It will be appreciated that reciprocal movement of the
piston 54 in the cylinder 50 will effect raising and lowering
of the scissors 1ift assembly 60 and thus the arms ond rods

62, 68.

A block support platform 80 has guides 82 slidably loc-
ated by means of linear bearings 84 in the channel arrangement
22, 24, 26 ond is movable therein by means of o piston/cylinder
assembly 86. The platform 80 is movable between an outboard
position where it extends between the fixed channel part 26
and the laterally outwardly extending section of the channel .
member 22 to be clear of the central part of the U-area of
the apperatus, and an inboard position where it extends betw-
een the removable channel part 24 (when this is mounted in the
apparatus) and the inner section of the channel member 22 for

a purpose hereinafter described.

At the outboard position, there is syspended, os herein-
after described, o clamping frame. 88 (Fig. 5) positioned below
a laterally extending section 90 of the fixed operator plat-
form 38, The latter is spaced inwardly of the movable plat-r
form 80 and the clamping frome 88 at both the front and rear
of the apparatus, and also inwardly of the outer edge of the
clamping frame 88 and the platform 80 when the latter is in -«
its outboord position. The clamping frame 88 comprises a mem-
ber 92 extending laterally relative to the apparatus, and fixed
centrally of the member 92, to extend at right-angles thereto,

is a piston/cylinder assembly 94, the cylinder 96 being fixed
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at one end to the member 92 and the piston 98 being connected
at its outer end to o frame member 100 extending parallel *o
the member 92. The member 100 mounts a series of downwardly
projecting clamps 102, one clamp at each end and a third
clamp centrally thereof. A further frame member 104 is pro-
vided on the opposed side of the fixed member 92 from the
member 100 and also mounts a similar series of downwardly
extending clamps 102. The members 100, 104 are interconn-
ected by o pair of telescopic rod and tube ossemblies 106
extending longitudinally, relative to the apparatus, at
respective ends of the members 100, 104, The tubes 108 of
the assemblies 106 are each fixed at one end to the frame
member 104, with the frome member 92 being mounted at either
end on respective ones of the tubes 108. The rods 110 of
the assemblies 106 extend outwardly of the tubes 108 and are
each fixed at the outer ends to the frame member 100, A
fixed collar 112 is provided on each of the rods 110 and a
compression spring 114 surrounds each of the rods 110 and

extends between the collar 112 and an end abutment 116 on

the respective tube 108,

For operation of the piston/cylinder assembly 94 there
is provided a semicirculor control arm 118 connected with the
member 92 aond accessible to on operator located on the section
90 of the operator platform 38. On one end >f the arm 118 is‘
provided a control lever 120 which operates the assembly 94,
On the other end of the arm 118 is mounted a control lever 121

which operates a piston/cylinder assembly 150 as hereinafter

described, In the non-extended position of the piston 98 and
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the cylinder 96, the rods 110 and the tubes 108 are moved
together and compress the spring 114, In this position the
frame member 104 moves towards the frome member 100 and the
clamps 102 engoge opposed sides of a layer of blocks by
engaging the concavely curved sides of alternate ones of the
blocks. Because of the interlocking nature of the blocks,
this clomping will retain the whole layer of blocks together.
Manual operation of the lever 120 will extend the piston 98,
to enable the springs 114 to bias the members 100, 102 away
from their clamping positions and release the clamps 102,

To return to the clamping position the lever 120 is released

to its original position.

To suspend the clamping frame 88 and also counter~balance
the weight thereof in the outboard position relative to the
apparatus, a rope 122 is connected centrally of the clomping
frame on the axis of the control arm 118 to extend to an inter-
mediate connector ring 136 to which is also connected a rope
138. The latter extends upwardly around a pulley 128 which
is mounted to extend laterally outwardly of the apparatus over
the outboard position and therefrom the rope 138 extends later-
ally across the top of the apparatus around a further pulley
130 supported laterally outwardly at the opposed side of the
apparatus. The rope 138 is then suspended f:om the pulley 130
aoand has a counter-balance weight 132 connected to its free en&.

Also ot the same side of the apparotus a fixed counter-balance

- weight 134 is mounted on the frame structure,

To counter-balance the weight of the interlocking blocks

when they ore transferred by the platform 80 to the outboard

0153800
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position as hereinafter described, o further rope 140 is att-
ached to the connector 136 ond extends around the pulley 128
and o pulley 142 at the opposed side of the apporatus frame
from the outboard position. The free end of the rope 140 is
connected to a counter-balance weight 144 and the latter has
a downwardly extending rigid member 146 engugeable by the
free end of a piston 148 reciprocable in a cylinder of the
pneumotic piston/cylinder assembly 150, Movement of the
piston 148 can render the effect of the weight 144 effective
or ineffective according to the actuation or release of the

control lever 121 on the control arm 118.

- The rope 122 attached to the clamping frome for counter-
balancing the weight of the frame and of the blocks is prov-
ided with a twist connection 166 intermediate its length so
that any twisting of the rope 122 at the clamping frome end
will not affect the movement around the pulléys and thus the

effect of the counter-balance weights.

In operation, a plurclity of stacked loyers of inter-
locking concrete axehead blocks are positioned at predetermined
intervals along the length of an area which is to be paved.
The apparatus is firstly driven by an operator staonding on
the operator plotform 38 by operating conventional controls
and the steering wheel 36, With the movable channel part 24
removed, the apparatus is driven to the location of a first
stack 154 of interlocking blocks, preferably at or near the
first loying location, and the apporatus is positioned such

that the stack 154 is centrolly located within the U-areq,

below the scissors lift assembly 60, Operation of the pneu-
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motic assembly 48 by the operator by mecns oi suitcble controls
will then lower the lift assembly 60, with the arms 62 ond rods
68 on respective sides of the stack 154. The weight of the
assembly 60 enables movement past the lugs 76,and engagement
of the angled faces 74 of the lugs 70 with the faces 78 of
the lugs 76 will pivot the latter to an inoperative position,
allowing the lugs 70 to pass. When the arms and rods 62, 68
ore in position around the stack 154, reverse operation of the
pneumatic assembly 48 will roise the lift assembly 60, but the
upper faces 72 of the lugs 70 abut lower edges of the lugs 76,
such that movement past the latter is temporarily prevented.
Continved raising of the assembly 60 then couses the scissors
aection to become effective by movement of a pivot pin 156 in
a slot 158 of the support 64, and the arms 62 to be thus moved
into clamping engagement with the sides of the stack 154, the
guide rods 68 helping to enSure correct alignment. When in
such engagement, further raising of the 1ift assembly 60
forces the lugs 70 to displace the lugs 76, and thus the arms
62 con move past the lugs 76 while firmly in engagement with
the stack 154, The latter is thereby loaded and retoined in
the apparatus, both securely ond at o constant vertical posi-

tion relative to bottom faces 63 of the clamping arms 62,

The removable channel part 24 conthen be repositioned on
the opparatus and while the apparctus is being moved to the |
laying location, the operator, by means of the pneumatic assem~
bly 86, can move the platform 80 to o position beneath the

stack 154. Further operation of the pneumatic ossembly 48 can

then lower the lift assembly 60 with the stack 154 past the
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lugs 76 until the stack 154 rests on the platform 80. Further
lowering of the assembly 60 will firstly cause the slightly
longer guide rods 68 to enguge the platform 80 ond bring the
scissors action into effect such that the clamping arms 62 are
released from engagement with the stack 154, Subsequent
raising of the 1ift assembly 60 will then couse the arms and
rods 62, 68 to 1ift while still clear of the stack 154 until
the lugs 70 engoge with the lugs 76, Thereafter, continued
raising of the assembly 60 engoges the clamping arms 62 with
the lowermost-but-one layer of blocks in the stack 154, and the
stock is then agoin roised, but leaving the lowermost layer on
the plotform 80. The latter is then moved to the outboard

laying position by means of the pneumatic ossembly 86.

At the loying locaotion it is convenient for the operator
to kneel on the section 90 of the plaotform 38 and be able to
view three edges of the layer of blocks. By means of the pneu-
matic assembly 94, the clomping frame 88 caon then be made effec-
tive by the operator ond the plotform 80 caon then be returned
to a looding position below the stack 154, To enable further
control of the position of the apparatus by the operator when
in the loying position, a further propulsion lever 160 is
provided in the apporatus, having a control lever 162 at its
lower end for operation by the operator when the laotter is in

the kneeling position, and a control lever 164 at its upper end

used when the operator is in the standing position.

Using the control arm 118, the operator caon swing the
clamping frome 88, incorporating the loyer of blocks, forward

and downward into position on the ground. When satisfied that
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the olignment is correct, the clamping con be relecsed such
thot the layer of blocks is left in its laid position. When
the layer of blocks is clomped in the apparatus prior to the
laying position, automatic operation of the pneumatic ossembly
152 disengages the piston 148 from the rigid member 146 to
thus ollow the weight 144 to become effective. When the layer
of blocks is released into its laid position, automatic opero-
tion of the pneumatic assembly 150 engages the piston with the
rigid member 146 thus rendering the weight 144 ineffective,
This system ensures that the load presented to the operotor ot
aony time is exactly counter-balanced, thus promoting speed and
accuracy of alignment. It further promotes safe operation ond

reduces operator fatigue.

When the laying of the layer of blocks has been completed,
‘the apporatus can then be driven to the next laying location
while meantime a further layer of blocks from the stack 154 has
been deposited on the platform 80 and the laiter has been
transferred to the laying position. On arrival at the next
laying location, the apporatus is therefore again ready for
laying of o layer of blocks by the operator. The twist conn-
ection 166 facilitates movement of the clamping frame through
90° for the laying of alternate layers. When the stack 154 has
heen exhausted, the apparatus will have approached the next
stack of layers positioned on the site, such that it is only )
necessory for the operator to remove the channel part 24 and
load a further stoék of blocks into the apparatus as previously

described. In this way it will be apprecioted thot there is

little if any unnecessary travel of the apporatus, which is
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designed such that preparotion of a layer of blocks for laying
can take place while the apparctus moves from one laying loco-
tion to the next., There are therefore considerable advantages

os regards savings in laying time and therefore expense,

Various modificotions may be made without departing from
the invention. For exomple, the removable channel part may be
hinged to the apporatus frome, ond the frame construction and
construction of many of the other components, as well as the
disposition of the components in the apporatus can vary from
that described and shown, provided the apporatus is still cop-
oble of carrying out the desired functions. It will be apprec-
ioted thot the apparatus could be designed to lay blocks of |

other than oxehead shape,
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1. Block laying apparatus comprising drive means for controlling
travel of the apparotus, characterised in that there are provided
means (6N-68) for collecting and retaining a plurality of stacked
layers of blocks in o first or storage position in the apparatus,
means (R0) for tronsferring in the apparatus respective layers of
the blocks successively from said first position to o second or
layino position, and meons (83) for releasing the blocks from the
apparatus together in o layer from the second position so as to

enable a single laying of each layer of blocks.

2. Apporatus according to claim 1, characterised in that the
stack collecting and retaining means comprises a scissors lift
assembly (60) having arms (62) which are movable between a clamp-
ing position in engagement with the stacked layers (154) and a

release position.

3. Apporotus according to cloim 2, characterised in that latch
means (75) is provided to be engageable with lugs (70) on the
arms (42) so as to control the location on the stack (154) where

clamping of the arms (42) becomes effective,

4, Apparatus occording to claim 3, characterised in that each of
the lugs (7N) on the arms (62) presents a pair of angled faces
(72,74), and the latch means (76) provides an angled operating
face (73) and an obutment face for engagement with respective ones

of the angled faces (74,72) of the lugs (70) during movement of
the arms (62).

5. Apparatus according to any of the preceding claims, charac-
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terised in that the layer tronsfer meons comprises a block plat-
form (80) movable between a loading position below the first pos-
ition of the stack (154) and an outboard position relative to the
apparatus such that, with the platform (80) in the loading posi-
tion, o layer of blocks can be released from the stack (154) onto
the platform (80), and the layer of blocks can be transferred to
the second position when the plaotform (80) is moved to the out-

board position.

6. Apparotus according to claim 5, choracterised in that an
operator platform (38) is provided at the outboard position for
supporting an operator above the block platform (80), when the
latter is in the second position with a layer of blocks thereon,

so as to enable manual control of laying.

7. Apparatus according to claim 5 or 6, characterised in that
means (132,134) are provided to counter-balance the weight of

that part of the apparatus at the outboard position.

8. Apporatus according to any of claims 5 to 7, characterised
in that adjustable means (144) is provided to counter-balance the

transfer of a layer of blocks to the outboard position.

9. Apparatus according to any of the preceding claims, charact-
erised in that the block releasing means comprises a frame (83)
having clamping members (102) engageable with ot least two opposed
sides of the layer of blocks and operator controlled means (120)

for releasing the clamping members (102).

10. Apparotus according to claim @, characterised in that the
clamping frame comprises a first arraongement providing a first

member (104) mounting a plurality of clamps (102), aond tubular
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members (106), each connected at one end with the first member
(104) and having the other end open to slidably receive a resp-
ective elongate member (110) of a second arrangement of the
clamping frame, the second arrangement providing a further mem-
ber (100) arranged parallel to the first member (104) of the
first errangement ond mounting a plurality of clamps (102), the
first and second arrongements beinn biassed apart into a non-
clamping condition and being movable together intc a clamping

condition,

11. Apparatus accordine to claim 9 or 10, when dependent on
claims 7 or 3, characterised in that the counter-balance means -
comprises a line (122,13%) connected between the clamping frame
(£3) ond a counter-bulance weight (132), a connector ring (136)
being provided in the line (122,138) between the clomping frome
(23) and the counter-balance weight (132), and the adjustable
counter-balance means comprises o further line (140) connected
between tke connector ring (136) and a further counter-balance
weicht (144) which is selectively effective, the line connection
with tre clovpino frome being provided with a twist connection

(166) intermediate of its length.

12, A methed of laying blocks, characterised by collecting and

retainina o nlurality of stocked layers of blocks in a first eor
stora~e pasition in an apparatus, tronsferring in the apparotus

respective layers of the blocks successively from the first pos-

(¥

itior t- o second or laying position, driving the opparatus with
the stocled layer of blocks to respective laying locations, and,

ot ecc~ layina location, laying o respective layer of blocks by
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releasing the blocks together in the loyer from the second posi-

tion in the opporotus.
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