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@)  Method  and  apparatus  for  laying  a  surface  material  on  a  prefabricated  concrete  slab. 
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©  A  device  for  spreading  a  smooth  topping  layer 
of  plaster  or  mortar  mix  on  hollow  core  prefabri- 
cated  concrete  slab,  comprises  a  feed  bin  and  a 
smoothing  plate  attached  to  the  hollow  core 
casting  machine.  The  device  spreads  the  plaster 
or  mortar  mix  onto  the  concrete  slab  im- 
mediately  behind  the  casting  machine  before 
the  concrete  sets  so  that  the  vibrations  of  the 
casting  machine  cause  the  plaster  or  mortar 
mix  to  bond  to  the  concrete  slab.  Very  accurate 
control  of  the  thickness  of  the  concrete  slab  can 
be  achieved  by  levelling  off  the  topping  layer. 

Jouve,  18,  rue  Saint-Denis,  75001  PARIS 



1  EPO 

The  present  invention  relates  to  an  apparatus 
whereby  a  layer  of  surface  material,  more  especially 
plaster  or  mortar  mix,  can  be  provided  on  a  prefabri- 
cated  concrete  slab  of  indeterminate  length. 

Machines  known  as  concrete  hollow  core  produc- 
tion  machines  are  used  throughout  the  world  to  make 
an  internationally  recognised  standard  of  precast  con- 
crete  slab.  A  typical  slab  is  usually  cast  in  lengths  of 
around  100  linear  metres  with  a  width  of  1.2  metres. 
A  series  of  hollow  cores  running  the  full  length  of  the 
slab  are  formed  in  the  cross  section  of  a  slab.  Rein- 
forcing  wires  or  steel  reinforcing  bars  are  placed  cen- 
trally  between  the  hollow  cores.  An  accurate  mould  or 
casting  bed  supports  the  hollow  core  casting  ma- 
chine.  The  machine,  with  4  wheels,  sits  astride  the 
casting  bed  on  guide  rails  precisely  aligned  to  the  bed. 
Concrete  is  fed  into  the  machine  which  moves  down 
the  bed  as  it  slowly  forces  the  concrete  mix  from  one 
end  into  a  precisely  formed  preset  slab  section.  Whilst 
the  soffit,  or  underside  of  the  cast  slab  is  generally 
very  flat,  the  top  surface  of  the  slab  tends  to  undulate 
and  have  a  honeycombed  surface. 

If  a  high  quality  finish  is  required  on  the  top  of  the 
slab  a  second  independent  machine  is  used  to  coat 
the  slab  top  with  a  smooth  and  flat  mortar  mix.  This 
machine  is  generally  used  when  the  slab  has  set 
some  10-12  hours  after  the  concrete  slab  has  been 
made. 

According  to  the  present  invention  there  is  provid- 
ed  a  surface  material  laying  apparatus  for  use  with  a 
concrete  slab  fabricator,  of  the  type  which  moves  rel- 
ative  to  a  stationary  bed  leaving  a  preformed  slab  be- 
hind  it,  the  laying  apparatus  comprising: 

a  feed  hopper  for  holding  plaster  or  mortar  mix, 
said  feed  hopper  having  a  throat  for  directing  said 
plaster  or  mortar  mix  onto  said  preformed  slab, 

means  to  maintain  said  feed  hopper  a  prede- 
termined  distance  behind  said  slab  fabricator,  and 

a  smoothing  member  adapted  to  be  attached  to 
the  slab  fabricator  behind  the  feed  hopper  relative  to 
the  direction  of  travel  of  the  slab  fabricator,  for 
smoothing  the  surface  material  deposited  onto  said 
slab  by  said  feed  hopper  into  a  topping  layer. 

The  present  invention  also  provides  a  combina- 
tion  of  a  concrete  slab  fabricator  of  the  type  which 
moves  relative  to  a  stationary  bed  leaving  a  pre- 
formed  slab  behind  it;  and  a  surface  material  laying 
apparatus  as  described  above. 

The  present  invention  further  provides  a  method 
of  fabricating  a  concrete  slab,  the  method  comprising 
the  steps  of; 

providing  a  stationary  bed  and  a  casting  ma- 
chine  of  the  type  which  moves  relative  to  a  stationary 
bed  leaving  a  preformed  slab  behind  it; 

operating  the  machine  to  fabricate  a  concrete 
slab;  and 

as  the  machine  moves,  spreading  a  surface 
material  on  the  slab  close  behind  the  machine,  before 
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the  concrete  cures,  to  form  a  topping  layer. 
Yet  further,  the  present  invention  provides  a  con- 

crete  slab  having  a  main  part  formed  by  vibrating  and 
compacting  a  concrete  mix  on  a  molding  bed  and  a 

5  topping  layer  of  surface  material  bonded  to  one  sur- 
face  of  said  main  part  by  the  vibrations  used  to  form 
said  main  part. 

The  surface  material  is  preferably  a  plaster  or 
mortar  mix. 

10  By  the  addition  of  a  feed  hopper  and  a  smoothing 
plate  attached  to  the  hollow  core  casting  machine  the 
mortar  mix  can  be  introduced  on  to  the  cast  slab  short- 
ly  after  it  is  formed  by  the  casting  machine.  By  using 
a  simple  4  wheeled  trolley,  free-wheeling  behind  the 

15  casting  machine  and  resting  on  the  same  guide  rails 
as  the  casting  machine  and  moved,  as  necessary  by 
machine  operatives,  masons  with  a  hand  or  mechan- 
ically  operated  tamping  and  levelling  device  can  ac- 
curately  "float  off"  the  plaster  mix.  This  ensures  a  pre- 

20  cise  and  consistent  overall  thickness  of  the  completed 
concrete  slab  with  its  mortar  mix  topping. 

The  plaster/mortar  mix  is  preferably  introduced 
into  a  separate  feed  hopper  set  close  behind,  but 
spaced  from,  the  main  concrete  feed  hopper.  The 

25  base  of  the  hopper  is  a  narrow  open  uninterrupted 
throat  across  the  full  width  of  the  casting  machine. 
Close  behind  the  casting  machine  the  plaster  mix 
flows  by  gravity  through  the  throat  of  the  mortar  feed 
hopper  and  falls  onto  the  cast  concrete.  The  residual 

30  vibration  of  the  casting  machine  concrete  mix  vibra- 
tors  serving  to  thoroughly  bond  the  plaster  mix  onto 
the  cast  concrete  below. 

The  cast  concrete  and  the  plaster  mix  set  at  the 
same  time  and  can  be  cut  up  into  small  sections,  as 

35  required,  after  approximately  8-12  hours  of  curing 
time. 

In  order  that  the  invention  may  be  more  readily 
understood,  the  following  description  is  given,  merely 
by  way  of  example,  reference  being  made  to  the  ac- 

40  companying  drawings,  in  which:- 
Figure  1  is  a  cross  section  of  a  typical  hollow  core 
production  machine  with  addition  of  the  feed  hop- 
per  and  smoothing  plate; 
Figure  2  is  a  cross  section  of  a  typical  slab  pro- 

45  duced  by  a  hollow  core  casting  machine; 
Figure  3  is  a  cross  section  of  a  typical  slab  pro- 
duced  by  a  hollow  core  casting  machine  with  the 
bonded  plaster  mix; 
Figure  4  is  perspective  view  of  the  4  wheeled  lev- 

50  elling  trolley; 
Figure  5  shows  an  alternative  embodiment  of  the 
invention;  and 
Figure  6  shows  a  further  alternative  embodiment 
of  the  invention. 

55  Referring  now  to  Fig.  1  there  is  illustrated  a  typical 
cross  section  of  a  hollow  core  casting  machine.  The 
machine  sits  via  4  wheels  (10)  on  a  casting  bed  rail 
(1  1).  A  series  of  drive  motors  and  gear  boxes  (12)  ro- 
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tate,  via  chains  (13),  a  series  of  screws  (14).  The  ma- 
chine  remains  stationary  whilst  the  concrete  mix  is  fed 
into  the  hopper  (15).  The  screws  are  then  rotated 
mechanically  and  the  vibrator  motors  (16)  &  (17)  are 
started  up.  The  mix  is  forced  through  the  moulding 
chamber  (18)  and  compacted,  forming  into  the  re- 
quired  slab  section  (19).  Thereafter  the  machine 
screws  itself  out  of  the  compacted  mix  and  thus 
moves  in  the  direction  of  the  arrow  (20),  in  otherwords 
away  from  the  compacted  and  cast  slab  which  re- 
mains  stationary  on  the  casting  bed. 

Immediately  the  machine  moves  away  from  the 
compacted  slab  (21)  a  standard  mortar  mix  (22)  eg  1 
part  cement  to  3  parts  sand  with  appropriate  water 
content  to  allow  the  mix  to  flow,  is  poured  in  the  feed 
hopper  (23).  The  mix  immediately  flows  gravitationally 
via  a  throat  (24)  directly  on  the  top  of  the  cast  concrete 
slab  (1  9).  A  smoothing  trowel  (25)  levels  and  smooths 
the  plaster  mix  (26)  which  flows  continuously  from  the 
hopper  (23)  as  the  machine  moves  away  from  the 
compacted  slab  (19)  that  it  has  'screwed'  itself  out  of. 

The  vibration  produced  by  the  vibrators  (16)  & 
(17)  effectively  bonds  the  plaster  mix  (26)  onto  the 
cast  concrete  slab  (19),  and  also  ensures  even  flow 
of  mortar  from  the  hopper. 

Figure  2  shows  a  typical  cast  concrete  slab  sec- 
tion  as  it  leaves  the  casting  machine.  In  this  instance 
6  holes,  or  hollow  cores,  are  shown  (27).  The  cores 
can  be  round,  square  or  oval  to  suit  the  required  de- 
sign.  The  top  surface  (28)  can,  if  the  manufacturing 
machine  is  in  excellent  working  order,  be  flat;  however 
depending  on  variations  in  the  concrete  mix  consis- 
tency,  wear  of  machine  etc,  the  top  is  very  often  ran- 
domly  undulating. 

Figure  3  shows  the  same  slab  type  section  as  Fig- 
ure  2,  with  the  complete  topping  mix  (26)  bonded  onto 
the  top  of  the  cast  concrete  slab  (19). 

Figure  4  shows  a  typical  freewheeling  trolley  rest- 
ing  via  4  wheels  (29)  onto  casting  bed  rails  (11).  The 
rails  in  turn  affixed  to  the  continuous  casting  bed  (30). 
Once  the  concrete  mix  (19)  and  the  mortar  mix  (26) 
are  bonded  the  levelling  trolley  is  pushed  by  hand  or 
mechanically  moved  to  straddle  the  area  requiring  fin- 
ishing,  usually  some  1-3m  away  from  the  continuous- 
ly  moving  casting  machine  (1). 

A  tamping  base  (31)  precisely  defines  the  top  fin- 
ish  level  required  for  the  topping  mix  (26).  The  base 
(31  )  is  rigidly  fixed  but  adjustable  for  height  to  the  out- 
er  wheels  (29).  This  enables  the  trolley  to  be  adapted 
to  finish  off  various  heights  of  cast  slab  and  mortar 
mixes.  The  inside  face  of  the  tamping  base  (32)  is 
completely  separated  by  an  air  gap  (33)  from  the  top 
edge  of  the  mortar  mix  (34).  This  allows  the  whole  lev- 
elling  trolley  to  be  freely  moved  up  and  down  the  cast- 
ing  bed  (3)  at  any  time  without  restrictions. 

A  straddle  bar  (35)  holds  the  two  tamping  bases 
(31)  each  side  of  the  casting  bed  rails  (3). 

A  levelling  bar  (36),  which  can  either  be  operated 

by  hand  or  mechanically  vibrated  is  slid  manually  or 
mechanically  backwards  and  forwards  across  the  two 
tamping  bases  (31)  straddling  the  casting  bed  (30).  At 
all  times  the  levelling  bar  (36)  is  kept  in  constant  con- 

5  tact  with  the  base  (31). 
In  this  way  the  plaster  mix  (26)  is  precisely  trow- 

elled  off  to  give  an  exact  overall  thickness  of  cast  slab 
and  mortar  as  shown  in  the  cut  away  section  of  the 
completed  slab  (26).  The  final  touch  up  of  the  trowel- 

10  led  mortar  mix  is  effected  by  a  mason  with  a  hand 
trowel  following  behind  the  levelling  trolley. 

Figure  5  shows  a  revised  topping  machine  which 
has  certain  advantages  over  the  device  described 
with  reference  to  Figure  1  . 

15  In  the  apparatus  of  Figure  5,  the  only  casting  ma- 
chine  is  now  separated  from  the  hollow  core  casting 
machine  by  a  distance  in  the  range  of  from  500  to 
1500  mm,  preferably  500  to  800  mm.  However,  it  is 
still  physically  attached  each  side  of  the  frame  by 

20  means  4.  Thus,  the  hollow  core  machine  pulls  the  top- 
ping  machine  along  the  bed  as  it  casts  its  slab.  There 
is  thus  no  separate  motive  force  for  the  revised  top- 
ping  machine. 

The  machine  rests  on  four  wheels  7  which  free 
25  wheel  on  the  same  rails  as  the  cast  machine  uses. 

As  the  slab  of  concrete  is  extruded  or  cast  by  the 
hollow  core  machine,  at  a  distance  of  approximately 
500-1  500  mm  from  where  the  casting  machine  leaves 
the  stationary  cast  slab  on  the  bed,  the  mortar  mix  8 

30  feeds  onto  the  top  of  the  cast  slab  9.  As  the  mortar  mix 
is  some  distance  away  from  the  casting  machine  it  is 
necessary  to  vibrate  the  hopper  of  the  topping  ma- 
chine  to  ensure  that  a  smooth  flow  of  mortar  mix 
leaves  the  hopper  continuously.  The  vibrator  is  shown 

35  as  3. 
Whilst  in  the  first  described  embodiment  the  vi- 

bration  of  the  casting  machine  was  sufficient 
to  'flow'  the  mortar  mix  along  the  cast  bed  without  ad- 
ditional  vibration  in  this  embodiment  there  is  still 

40  enough  residual  vibration  in  the  slab  from  the  casting 
machine  to  ensure  a  proper  bond  of  the  mortar  mix  on 
the  freshly  cast  hollow  core  slab,  even  with  the  top- 
ping  machine  placed  some  50-80cm  from  the  vibra- 
tors  of  the  casting  machine. 

45  The  topping  machine  is  now  a  separate  indepen- 
dent  machine  and  thus  needs  counter-weights  to  en- 
sure  that  it  is  firmly  located  over  the  casting  bed  rails 
5  and  6. 

A  similar  smoothing  trowel  2  is  used  on  the  re- 
50  vised  topping  machine  to  ensure  that  mix  1  flows 

evenly  over  the  surface  of  the  cast  slab. 
The  advantages  of  this  embodiment  are: 
1  .  The  casting  machine  is  independent  of  the  top- 
ping  machine,  thus  repairs  of  either  apparatus  are 

55  easier  if  either  breaks  down. 
2.  The  cast  slab  produced  by  the  casting  machine 
can  be  visually  inspected  before  the  topping  mix 
is  applied.  Thus,  if  there  is  a  problem  with  the  cast 

3 
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slab,  for  example  'collapsing  cores'  the  machine 
can  be  stopped  to  rectify  the  problem;  whereas 
previously  the  topping  mortar  mix  hid  the  prob- 
lem. 
3.  Various  slab  thicknesses  require  the  topping 
mix.  Because  the  topping  machine  is  now  inde- 
pendent  of  the  casting  machine  there  is  no  need 
to  convert  each  casting  machine  to  carry  the  top- 
ping  machine.  Any  sized  casting  machine  can  be 
adapted  to  pull  the  topping  mix  machine  with  it. 
The  height  of  the  topping  mix  can  always  be 
adapted  to  suit  the  height  of  the  hollow  core  slab 
to  be  cast. 
Finally,  the  trowelling  apparatus  which  follows  in- 

dependently  behind  the  topping  machine  is  still  appli- 
cable. 

Figure  6  shows  a  further  alternative  embodiment 
in  which  the  topping  machine  is  physically  separate 
from  the  slab  fabricator.  The  topping  machine  is  pro- 
vided  with  a  motor  61  to  propel  it  and  is  controlled  by 
controller  62  to  maintain  a  set  distance,  in  the  range 
of  500  to  1500  mm,  behind  the  slab  fabricator.  The 
controller  62  is  supplied  with  information  on  the  posi- 
tion  of  the  slab  fabricator  and  topping  machine  by  pos- 
ition  sensors  63  and  64.  This  embodiment  provides 
the  same  advantages  as  that  of  Figure  5. 

Claims 

1.  A  surface  material  laying  apparatus  for  use  with 
a  concrete  slab  fabricator,  of  the  type  which 
moves  relative  to  a  stationary  bed  leaving  a  pre- 
formed  slab  (21)  behind  it,  the  laying  apparatus 
comprising: 

a  feed  hopper  (23)  for  holding  plaster  or 
mortar  mix,  said  feed  hopper  having  a  throat  for 
directing  said  plaster  or  mortar  mix  onto  said  pre- 
formed  slab, 

means  to  maintain  said  feed  hopper  a  pre- 
determined  distance  behind  said  slab  fabricator, 
and 

a  smoothing  member  (25)  adapted  to  be 
attached  to  the  slab  fabricator  behind  the  feed 
hopper  relative  to  the  direction  of  travel  of  the  slab 
fabricator,  for  smoothing  the  surface  material  (26) 
deposited  onto  said  slab  (21)  by  said  feed  hopper 
into  a  topping  layer. 

2.  A  laying  apparatus  according  to  claim  1  wherein 
said  distance  maintaining  means  comprise  at- 
tachment  means  adapted  directly  to  attach  said 
laying  device  to  said  slab  fabricator. 

3.  A  laying  apparatus  according  to  claim  1  wherein 
said  distance  maintaining  means  comprise  at- 
tachment  means  (4)  adapted  to  attach  said  laying 
apparatus  to  said  slab  fabricator  spaced  a  sub- 

stantial  distance,  preferably  in  the  range  of  from 
500  to  1500  mm,  behind  said  fabricator. 

4.  A  laying  apparatus  according  to  claim  3  further 
5  comprising  feed  hopper  vibrator  means  to  ensure 

smooth  flow  of  surface  material  from  said  feed 
hopper. 

5.  A  laying  apparatus  according  to  claim  1  further 
10  comprising  means  to  move  said  apparatus  along 

said  slab  while  spreading  surface  material  there- 
on. 

6.  A  laying  apparatus  according  to  any  one  of  claims 
15  1  to  5,  further  comprising  additional  smoothing 

means  (36)  for  smoothing  the  top  surface  of  said 
topping  layer. 

7.  A  laying  apparatus  according  to  claim  6,  wherein 
20  said  additional  smoothing  means  comprises  a 

trolley,  adapted  to  run  on  rails  (11)  parallel  to  the 
base  of  said  stationary  bed,  for  providing  a  tamp- 
ing  base  (31)  to  define  the  desired  top  surface 
(28)  of  said  topping  layer  to  permit  tamping  and 

25  levelling  to  smooth  off  said  topping  layer  to  said 
desired  surface. 

8.  A  laying  apparatus  according  to  claim  7,  including 
a  mechanically  operated  tamping  and  levelling 

30  device. 

9.  A  laying  apparatus  according  to  claim  6,  7  or  8, 
wherein  said  additional  smoothing  means  is  con- 
nected  to  said  laying  apparatus  by  coupling 

35  means  that  are  non-transmissive  of  vibrations. 

10.  A  combination  of  a  concrete  slab  fabricator  of  the 
type  which  moves  relative  to  a  stationary  bed 
leaving  a  preformed  slab  behind  it  and  an  appa- 

40  ratus  according  to  any  one  of  the  preceding 
claims. 

11.  A  combination  according  to  claim  10,  wherein 
said  fabricator  comprises  a  hollow  core  casting 

45  machine. 

1  2.  A  combination  according  to  claim  1  0  or  1  1  ,  where- 
in  said  fabricator  includes  means  for  generating 
vibrations  to  compact  the  concrete  slab  and  bond 

so  said  surface  material  to  the  slab. 

13.  A  method  of  fabricating  a  concrete  slab,  the  meth- 
od  comprising  the  steps  of; 

providing  a  stationary  bed  and  a  casting 
55  machine  of  the  type  which  moves  relative  to  a  sta- 

tionary  bed  leaving  a  preformed  slab  behind  it; 
operating  the  machine  to  fabricate  a  con- 

crete  slab;  and  as  the  machine  moves,  spreading 

20 

25 
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a  surface  material  on  the  slab  close  behind  the 
machine,  before  the  concrete  cures,  to  form  a  top- 
ping  layer. 

14.  A  method  according  to  claim  13  wherein  said  sur-  5 
face  material  is  spread  onto  the  slab  immediately 
behind  the  casting  machine. 

1  5.  A  method  according  to  claim  1  3  wherein  said  sur- 
face  material  is  spread  onto  the  slab  a  substantial  w 
distance,  preferably  in  the  range  of  from  approx- 
imately  500  to  800  mm,  behind  the  casting  ma- 
chine. 

16.  A  method  according  to  claim  13,  14  or  15  further  15 
comprising  the  additional  step  of  smoothing  the 
surface  material  before  it  sets  to  provide  a  smooth 
upper  surface  to  said  topping  layer. 

17.  A  method  according  to  claim  13,  14,  15  or  16  20 
wherein  said  casting  machine  which  is  provided 
includes  means  for  producing  vibrations  and 
wherein  said  operating  step  includes  operating 
the  means  for  producing  vibrations  to  vibrate  the 
concrete  to  compact  it  and  to  bond  the  surface  25 
material  to  the  concrete  slab. 

18.  A  concrete  slab  having  a  main  part  formed  by  vi- 
brating  and  compacting  a  concrete  mix  on  a  mold- 
ing  bed  and  a  topping  layer  of  surface  material  30 
bonded  to  one  surface  of  said  main  part  by  the  vi- 
brations  used  to  form  said  main  part. 

19.  A  concrete  slab  fabricated  by  the  combination  of 
any  one  of  claims  10  to  12,  or  according  to  the  35 
method  of  any  of  claims  1  3  to  1  7. 
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