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Improvements  in  shutters  with  tiltable  louver  boards. 

©  A  shutter,  with  tiltable  louver  boards  (11),  com- 
prising  modular  elements  inserted  into  the  upright 
sides  (2)  of  a  frame  made  of  standard  sections  each 
of  said  modular  elements  comprising  a  pair  of  racks 
(12)  parallel  to  one  another  with  which  a  plurality  of 
toothed  wheels  or  pinions  (20)  engages  which  are 
engaged  with  a  corresponding  number  of  end  sup- 
ports  of  the  shutter  louver  boards;  each  of  said  rack 
modular  elements  being  provided  with  a  longitudinal 
slot  (15),  which  extends  for  a  large  portion  of  the 
same  modular  length  and  is  intended  for  allowing  the 
transverse  sliding  connection  between  the  two  racks 
and  the  passage  of  a  rod  for  controlling  the  tilting  of 
the  louver  boards,  which  rack  is  keyed  on  a  worm 
screw  (32)  which  acts  on  one  of  said  pinions  where- 
by  a  self-locking  control  is  formed  of  the  louver 

r i   board  tilt,  which  control  can  be  mounted  at  any  spot 
^ o f   the  side  struts  of  the  frame. 
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IMPROVEMENTS  IN  SHUTTERS  WITH  TILTABLE  LOUVER  BOARDS 

The  object  of  the  present  invention  is  an  im- 
provement  of  the  tiltable  louver-board  shutters. 

During  the  past  half-century,  the  conventional 
shutters  with  fixed  louver-boards,  downwards  in- 
clined  and  mainly  made  of  wood,  have  been  re- 
placed  firstly  by  windable  roller-  blinds  which  while 
not  being  the  best  solution  in  the  matter  of  window 
blinds  for  buildings,  have  been  very  popular  due  to 
their  seeming  cheapness  and  to  their  practicalness 
disappearing  when  opened. 

At  relatively  recent  times,  due  to  reasons  de- 
pending  on  the  energy  crysis  and  for  structural 
functional  and  aesthetic  considerations  the  classic 
shutter  has  been  preferred  again  that  is  a  shutter 
with  louver  boards  made  of  various  materials  such 
as  wood,  metal  and  plastic  materials  and  disposed 
horizontally  in  parallel  rows  either  fixed  or  tiltable. 

In  the  recent  years  the  request  for  tiltable 
louver  boards  has  remarkably  increased  and  at  the 
same  time,  the  designers  and  builders  have  di- 
rected  their  attention  to  a  shutter  provided  with 
tiltable  louver  boards  in  which  the  control  of  the 
boards  tilt  is  embodied  into  the  periferyframe  of  the 
shutter. 

Various  attempts  have  been  implemented  and 
proposed  for  solving  this  problem.  For  instance  the 
USA  Patent  Number  2.610.371  granted  in  date  16- 
9-1952  to  Daniel  I.  Hite  provides  a  tilting  device  of 
the  louver  boards  which  uses  a  pair  of  parallel 
racks  vertically  disposed  which  engage  a  series  of 
pinions  connected  with  the  boards.  A  crank  control 
located  outside  of  the  window  frame  causes  the 
respective  sliding  of  said  racks  and  consequently 
the  tilting  of  the  boards  abount  their  longitudinal 
axes.  The  racks  comprise  sturdy  and  solid  rods,  of 
which  the  lengths  are  cut  to  fit  the  particular  size  of 
the  window  whereby  the  control  device  is  rather 
obstructive  and  complicated  and  has  an  obliged 
position.  Other  solutions  have  been  also  proposed 
which  however  imply  mechanical  complications, 
scarcely  reliable  operation  and  remarkable  obstruc- 
tion. 

Summing  up  the  above  mentioned  shutters 
presently  on  the  trade,  suffer  from  the  following 
limitations. 

I.  Lack  of  good  sealing  capacity  against  light 
and  rain  and  wind  both  horizontally,  particularly  at 
the  edges  of  the  boards  and  vertically  particularly 
at  the  ends  of  the  boards  with  regard  to  the  upright 
sides  of  the  frame. 

II.  Unstable  louver  boards  and  lack  of  self- 
locking  of  the  said  boards. 

III.  The  tilting  of  the  board  is  not  ample 
enough,  the  rotation  thereof  being  at  the  maximum 
90  deg. 

IV.  The  shutters  can  not  be  disposed  as 
shutters  with  fixed  louver  boards  and  the  latter 
cannot  be  used  in  a  vertical  attitude  for  sunlight 
shut-  offs  and  at  the  same  time  cannot  be  tiltable. 

5  V.  Automatic  control  systems  for  tilting  the 
boards  cannot  be  applied. 

VI.  The  manufacture  of  a  modular  produc- 
tions  readily  adaptable  to  satisfy  the  customer  di- 
mensional  requirements,  with  particular  reference 

w  the  shutter  height  and  the  location  of  one  or  more 
control  spots  of  the  louver  movement  cannot  be 
made. 

The  purpose  of  this  invention  is  to  realize  a 
tiltable  louver  board  which  prevents  the  above 

75  drawbacks  exhibits  and  modular  shape  and  size 
requirements,  components  standardization,  ready 
mounting  with  no  use  of  any  tool  and  the  chance  of 
having  a  manual,  motorized  or  automatic  control, 
possibly  associated  with  a  photoelectric  cell,  so 

20  that  the  tilting  of  the  louver  boards  can  be  put  at 
the  best  as  a  function  of  the  outside  weather  con- 
ditions. 

According  to  this  invention,  a  shutter  provided 
with  tiltable  louver  boards  comprises  modular  ele- 

25  ments  fitted  in  a  frame  made  of  standard  sections, 
said  modular  elements  comprising  a  pair  of  parallel 
racks  with  which  a  plurality  of  pinious  or  gears  is 
engaged  which  are  fastened  to  a  corresponding 
number  of  head  supports  of  the  louver  boards  of 

30  the  shutter,  each  of  said  rack  modular  elements 
being  provided  with  a  longitudinal  slot  which  ex- 
tends  for  a  large  portion  of  the  same  module  length 
and  is  intended  for  allowing  the  transverse  sliding 
connection  between  the  racks  and  the  passage  of  a 

35  rod  for  controlling  the  louver  boards  which  is  keyed 
on  one  of  said  pinions,  whereby  a  self-locking  is 
made  which  can  be  mounted  at  any  spot  along  the 
sides  of  the  shutter. 

Said  modular  rack-elements  are  provided  at 
40  their  ends  with  male  and  female  junctions  whereby 

two  or  more  rack  elements  can  be  restrain-jointed 
in  prosecution  as  far  as  the  desired  length  is  ob- 
tained. 

This  invention  will  be  now  described  with  refer- 
45  ence  to  the  annexed  drawings  which  show  as  an 

illustration  and  not  as  a  limitation  a  preferred  em- 
bodiment  thereof. 

In  the  drawings: 
Fig.1  shows  an  exploded  view  of  the  shutter 

so  according  to  this  invention; 
Fig.2  shows  a  cross  section  along  to  a  hori- 

zontal  plane  on  which  the  tilting  axis  of  a  louver 
board  lies; 

Fig.  3  shows  a  cross  section  of  an  upright 
side-strut  of  the  shutter  wherein  the  louver  boards 
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which  one  is  inserted  into  bore  17  of  guiding- 
support  plate  16. 

Each  pinion  20  is  provided  at  its  center  with  a 
"thousand  grooves"  bore  in  which  a  corresponding 

5  hub  22  is  inserted  which  is  carried  by  the  head- 
support  23  on  which  a  louver  board  1  1  is  fitted. 

Head  support  23  at  the  portion  thereof  adjoin- 
ing  upright  side  2  has  a  bent  edge  24  (fig.  4). 
Between  head  support  23  and  hub  22  a  flexible 

70  strip  25  is  inserted  which  penetrates  between  the 
longitudinal  edges  26  of  standard  section  upright 
side  2  and  which  is  pushed  towards  the  head- 
support  23  by  means  of  a  spring  27  made  of  inox 
steel  coaxial  with  pinion  20.  Whenever  the  louver 

75  board  is  in  opened  position  (Fig.  4)  the  bent  edge 
24  of  bent  edge  24  of  support  23  urges  spring  27 
to  compress  whereby  flexible  strip  25  is  urged 
between  the  edges  26  of  standard  section  upright 
side  2. 

20  In  a  position  of  total  closure  (fig.  2  and  3) 
spring  27  urges  flexible  strip  25  against  the  head- 
support  23  thereby  ensuring  the  perfect  seal 
against  light  and  weather  agents  coming  from 
above.  In  case  of  an  horizontal  origin  of  said  light 

25  and  agents,  said  seal  is  ensured  by  the  above 
gaskets  10  which  are  arranged  along  the  edge  of 
each  louver  board  1  1  . 

As  previously  mentioned,  all  the  assembly  of 
racks  12  and  of  the  components  thereto  associated 

30  is  readily  mounted  by  fitting  it  in  upright  side  2. 
The  stop  stake  28  carried  by  hub  22  and  projecting 
through  a  corresponding  hole  provided  in  the  stan- 
dard  section  upright  side  2  serves  for  blocking  all 
the  assembly  at  its  position  and  for  preventing  any 

35  accidental  slidings. 
In  fig.  6  the  rotation  control  of  the  louver 

boards  is  illustrated.  It  consists  of  a  box  30  which 
is  fitted  through  slot  15  of  rack  12  and  comprises  a 
circular  housing  31  similar  to  the  one  carried  by 

40  guiding  support  plates  16  (fig.  5)  in  which  one  of 
the  pinions  20  is  fitted.  Still  in  box  30  a  housing  36 
is  provided  for  a  worm  screw  32  engaged  with 
pinion  20  and  secured  to  a  metal  axle  33  with 
exagonal  cross  section  of  which  an  end  is  fitted 

45  into  a  ferrule  34  while  the  other  end  is  secured  to  a 
crank  35  which  is  carried  by  plate  37  fastened  to 
box  30  by  means  of  a  pair  of  screws  or  other 
similar  means. 

Obviously,  by  turning  the  crank  in  the  two 
so  directions,  the  corresponding  rotation  of  pinions  20 

and  of  louver  boards  11  is  caused,  whereby  said 
boards  can  make  a  rotation  through  an  angle  of 
about  180  deg  which,  from  a  position  of  total  clo- 
sure,  ranges  to  a  horizontal  position  (maximum 

55  opening)  by  passing  through  the  various  intermedi- 
ate  positions  which  can  be  inclined  either  upwards 
and  downwards.  Said  rotation  movement  of  the 
louver  boards  is  impressed  by  the  couple  worm 

are  set  in  closed  positions; 
Fig.4  shows  a  view  similar  to  Fig.  3  the 

louver  boards  being  set  at  the  utmost  opening; 
Fig.5  shows  a  vertical  cross  section  in  en- 

larged  scale  wherein  the  transverse  sliding  connec- 
tion  is  shown  between  the  two  racks; 

Fig.6  shows  a  view  similar  to  Fig.  5  wherein 
the  crank  control  is  shown  for  tilting  the  louver 
boards. 

With  reference  to  Fig.  1  the  shutters  according 
to  this  invention  comprises  a  perimetrical  frame 
made  of  metal  or  other  suitable  material  such  as 
for  instance  a  metal  standard  section  made  of  two 
cross  members  1  respectively  located  at  the  base 
and  at  the  top  and  of  two  upright  side-struts  2. 

Elements  1  and  2  are  provided  with  usual  cuts 
3  at  45  degrees  at  the  corners  and  are  connected 
to  one  another  by  means  of  miter  squares  4  coop- 
erating  with  screws  5  and  bores  6  which  are  pro- 
vided  through  the  same  cross  members. 

The  two  cross  members  1  are  provided  with 
slot-seats  7  into  which  the  base  of  a  ledge  8,8  is 
retained  at  its  ends  by  terminal  blocks  9  housed  in 
upright  sides  2  of  the  frame.  In  ledges  8,8'  are 
fitted  gaskets  1  0  by  which  a  perfect  seal  is  ensured 
against  light  and  weather  agents  whenever  the  ad- 
jacent  louvers  of  the  shutter  are  in  a  closure  at- 
titude.  For  the  same  purpose  an  analogous  gasket 
10  is  inserted  along  one  of  the  edges  of  the  louver 
boards  11  which  in  Fig.  1  are  shown  as  tubular 
elements  made  of  tubular  metal  thin  sheet  or  plas- 
tic  material  or  other  suitable  material. 

At  the  inside  of  upright  sides  2  (see  also  fig- 
ures  2-5)  are  inserted  racks  12  which  are  formed 
by  two  modular  elements  of  which  one  carries  at 
its  upper  end  a  toothed  projection  13  and  at  its 
lower  end  a  recess  14  while  the  other  carries  at  its 
upper  end  a  recess  14  and  at  its  lower  end  a 
toothed  projection  13  which  projections  and  reces- 
ses  allow  to  obtain  rapidly  and  without  any  tool  the 
required  height  of  the  shutter. 

As  better  shown  in  fig.  5  each  modular  element 
12  of  a  rack  is  provided  with  a  large  slot  15  which 
extends  substantially  for  all  the  length  of  the  modu- 
lar  element  12.  In  order  to  keep  connected  with 
one  another  the  two  racks  and  at  the  same  time  to 
allow  the  same  sliding  with  reciprocating  motion, 
some  supporting  plates  16  are  provided  at  intervals 
which  have  a  circular  bore  17  and  four  chamfered 
stakes  18,  located  at  the  corners  of  said  plates, 
which  stakes,  being  inserted  through  slots  1  5,  allow 
to  keep  said  racks  at  their  positions  with  the  rack 
teeth  19  facing  each  other.  Between  the  teeth  of 
the  respective  racks,  pinions  20  are  inserted  which 
are  engaged  with  the  rack  teeth  and  are  disposed 
at  intervals  equal  to  the  distances  between  the 
axes  of  two  subsequent  louver  boards. 

In  the  case  of  fig.  5  there  are  three  pinions  of 
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screw  and  pinion  which  being  a  transmission  of 
irreversible  type  contributes  to  the  louver  boards 
the  appreciable  characteristic  of  being  self-locking 
and  consequently  burglar-proof  when  they  are 
made  with  material  of  suitable  resistance. 

It  is  to  be  emphasized  also  the  fact  that  the 
rotation  of  louver  boards  can  be  controlled  from 
any  spot  along  the  upright  side-strut  and  that  said 
control  is  totally  contained  within  said  side-strut 
differently  from  what  occurs  in  the  shutters  of  the 
present  trade. 

For  the  sake  of  simplicity  a  crank  control  has 
been  represented  and  described  but  it  should  be 
understood  that  a  motorized  control  can  also  be 
provided  which  could  be  possibly  automatized  by  a 
fotoelectric  cell  device  which  could  be  actuated  by 
outside  light. 

The  present  invention  has  been  illustrated  and 
described  with  reference  to  a  preferred  embodi- 
ment  thereof  but  it  should  be  understood  that  struc- 
tural  variants  thereof  could  be  contributed  thereto 
without  departing  from  the  protecting  scope  of  the 
present  invention  patent. 

5.  A  shutter  according  to  claims  1 - 4   char- 
acterized  by  the  fact  that  said  control  axle  of  the 
worm  screw  can  be  located  at  any  spot  along  one 
of  the  side  struts  of  said  support  frame  perpendicu- 

5  lar  to  the  tilting  axis  of  the  louver  boards. 
6.  A  shutter  according  to  claims  1  -  5  char- 

acterized  by  the  fact  that  said  head-support  of  each 
louver  board  has  an  edge  which  is  bent  towards 
the  related  upright  side-strut  and  that  between  each 

w  pinion  and  said  edge  of  each  head-support  a  flexi- 
ble  continuous  grooved  strip  is  interposed  which  is 
elastically  urged  by  an  helical  spring  ,  coaxial  with 
said  pinion,  into  said  bent  edge  when  the  louver 
boards  are  set  in  position  of  closure  so  that  the 

rs  possible  clearances  between  the  moving  parts  are 
recovered  and  a  good  seal  in  the  vertical  direction 
is  ensured  against  light  and  weather  agents. 

7.  A  shutter  according  to  claims  1  -  6  char- 
acterized  by  the  fact  that  the  seal  in  horizontal 

20  direction  is  ensured  by  a  gasket  disposed  along 
one  of  the  longitudinal  edges  of  each  iouver  board. 

8.  A  shutter  according  to  claims  1  -  7  char- 
acterized  by  the  fact  that  said  means  for  trans- 
versely  connecting  and  for  guiding  the  sliding  of 

25  the  racks  comprise  quadrangular  plate  supports 
which  have  a  circular  center  housing  for  one  of 
said  pinions  and  have  at  their  corners  four  cham- 
fered  stakes  which  are  penpendicular  to  the  plate 
plan  and  pass  through  slots  provided  along  said 

30  modular  elements  of  the  racks. 
9.  A  shutter  according  to  claims  1  -  8  char- 

acterized  by  the  fact  that  the  number  of  the  pinions 
is  equal  to  the  number  of  the  louver  boards  and  the 
space  between  each  couple  of  pmious  is  equal  to 

35  the  distance  between  each  couple  of  blades. 
10.  A  shutter  according  to  claims  1  -  9  char- 

acterized  by  the  fact  that  said  worm  screw  ,  the 
related  control  axle  and  the  operating  crank  are 
carried  by  a  readily  adaptable  box  which  is  in- 

40  serted  through  one  of  the  slots  provided  along  the 
rack  modular  elements  on  condition  that  the  worm 
screw  engages  one  of  the  pinions  of  the  shutter 
louver  boards. 

11.  A  shutter  according  to  claims  1  -  10  char- 
45  acterized  by  the  fact  that  the  cross  members  of  the 

window  frame  are  provided  with  a  ledge  for  the 
base  louver  board  and  with  a  second  ledge  for  the 
top  louver  board,  also  said  ledges  being  provided 
with  sealing  gaskets  similar  to  those  carried  by  the 

so  louver  boards. 
12.  A  shutter  with  tiltable  louver  boards  accord- 

ing  to  claims  1-11  substantially  as  described  and 
illustrated. 

Claims 

1.  A  shutter  with  tiltable  louver  boards  char- 
acterized  by  comprising  in  combination  a  support 
frame  comprising  standard  sections  and  made  of 
two  horizontal  cross  members  and  two  upright  side 
struts  and  a  modular  assembly  for  supporting  and 
rotating  said  louver  boards  fitted  into  said  side 
struts  and  provided  with  a  control  system  which 
can  be  fitted  at  any  spot  along  said  side  struts. 

2.  A  shutter  according  to  claim  1  characterized 
by  the  fact  that  said  modular  assembly  comprises 
a  series  of  elements  of  which  each  comprises  a 
pair  of  parallel  racks  vertically  set,  which  engages  a 
plurality  of  pinions  which  are  secured  to  a  cor- 
responding  number  of  head-supports  of  the  louver 
boards  head  supports  of  the  shutter. 

3.  A  shutter  according  to  claims  1  and  2  char- 
acterized  by  the  fact  that  said  rack  modular  ele- 
ments  are  provided  at  their  ends  with  groove  and 
tongue  joints  which  allow  to  dispose  in  continuation 
a  number  of  modules  corresponding  to  the  upright 
extension  of  the  shutter. 

4.  A  shutter  according  to  claims  1  -  3  char- 
acterized  by  the  fact  that  each  rack  modular  ele- 
ment  is  provided  with  a  longitudinal  slot  which 
extends  for  a  long  portion  of  the  same  module 
which  slot  is  intended  for  providing  the  transverse 
sliding  connection  between  the  two  racks  and  the 
passage  of  a  control  axle  for  controlling  the  louver 
boards  tilt  which  axle  is  keyed  on  a  worm  screw 
which  acts  on  one  of  said  pinions  so  that  a  self- 
locking  control  is  formed  of  the  louver  board  tilt. 

55 



EP0  399  130  A1 

FIG.  1 



EP  0  399  130  A1 

. I S  

I I  / 2  

» ■  

"FIG.  2  

> * &  

"FIG.  3  

1 5  

i i  

i t  

F IG .   4  



EP  0  399  130  A1 

13 

F I G .   5  



EP  0  399  130  A1 

1 5 /  *-•■: 

13 

2 0  

F I G . 6  



Application  Number European  Patent 
Office 

EUROPEAN  SEARCH  R E P O R T  

EP  89  83  0226 

DOCUMENTS  CONSIDERED  TO  BE  RELEVANT 
Citation  of  document  with  indication,  where  appropriate, 

of  relevant  passages 
Relevant 
to  claim 

CLASSIFICATION  OF  THE 
APPLICATION  (Int.  C1.4) Category 

EP-A-0  119  369  (FUTURA  ALUMINIUM 
SYSTEMS  S . r . 1 . )  
*  Claims  1 . 4 , 6 , 1 0   * 

FR-A-1  492  403  (BETA  ALUMINIUM 
PRODUCTS  LTD) 
*  Claim  2a;  f i g u r e s   1,9  * 

EP-A-0  220  355  (KIKAU  S . r . 1 . )  
*  Claims  3,4;  f igure   1  * 

US-A-2  610  371  (HITE) 

US-A-2  607  585  (HASHIMOTO) 

1-3 
E  06  B  7 / 0 8 6  

1-3  

D,A 

A 

TECHNICAL  FIELDS 
SEARCHED  (Int.  C1.4) 

E  06  B 

The  present  search  report  has  been  drawn  up  for  all  claims 
Date  of  completion  of  the  search 
28 -09 -1989  

Examiner 
KUKIDIS  S. 

Place  of  search 
THE  HAGUE 

T  :  theory  or  principle  underlying  the  invention 
E  :  earlier  patent  document,  but  published  on,  or 

after  the  filing  date 
D  :  document  cited  in  the  application 
L  :  document  cited  for  other  reasons 
&  :  member  of  the  same  patent  family,  corresponding 

document 

CATEGORY  OF  CITED  DOCUMENTS 
X  :  particularly  relevant  if  taken  alone 
Y  :  particularly  relevant  if  combined  with  another 

document  of  the  same  category 
A  :  technological  background 
O  :  non-written  disclosure 
P  :  intermediate  document 


	bibliography
	description
	claims
	drawings
	search report

