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(54)  Door  assembly  with  a  vertically-moved  door  shutter 

(57)  A  door  assembly  (1)  for  a  door  includes  a  pair 
of  mounting  plates  (10,10')  fixedly  attached  to  two  lat- 
eral  sides  of  the  door  and  near  a  top  thereof.  An  axle 
(20)  is  fixedly  mounted  to  the  mounting  plates  (10,10') 
and  extends  therebetween.  A  drive  wheel  (22)  and  an 
idling  wheel  (22')  are  rotatably  mounted  on  the  axle 
(20).  Each  of  the  drive  and  idling  wheels  (22,22') 
defines  a  series  of  teeth  on  its  circumferential  periphery. 
An  arc-shaped  guiding  channel  (12)  is  defined  on  each 
of  the  mounting  plates  (10,10').  A  horizontal  guiding 
channel  (40)  is  extended  from  the  arc-shaped  guiding 
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channel  (12)  toward  an  inside  of  the  door.  A  vertical 
guiding  channel  (42)  is  extended  from  the  arc-shaped 
guiding  channel  (1  2)  toward  a  bottom  end  of  the  door.  A 
door  shutter  (30)  which  is  made  of  a  single  spring  steel 
sheet  and  formed  to  have  a  corrugated/ribbed  configu- 
ration  has  two  lateral  sides  inserted  into  and  guided  by 
the  guiding  channels  (12,40,42)  and  is  engaged  with 
some  of  the  teeth  of  the  drive  and  idling  wheels  (22,22') 
so  that  when  the  drive  wheel  (22)  rotates,  the  door  shut- 
ter  (30)  is  moved. 

FIG.  1 
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Description 

FIELD  OF  THE  INVENTION 

The  present  invention  relates  to  a  door  assembly,  s 
particularly  to  a  door  assembly  with  a  door  shutter 
which  is  vertically  moved  to  open  or  close  the  door  on 
which  the  door  assembly  is  installed. 

BACKGROUND  OF  THE  INVENTION  10 

A  roller  door  assembly  could  be  very  advanta- 
geously  used  as  a  door  for  some  special  sites,  for  exam- 
ple,  a  garage  or  a  factory  since  such  a  door  assembly 
has  a  relatively  simple  structure,  can  be  easily  driven  by  is 
electricity  and  can  conceal  an  inside  of  the  garage  or 
factory  when  the  door  is  closed.  Such  a  door  assembly 
generally  consists  of  a  motor  mounted  on  a  top  of  the 
door,  a  reduction  gearing  coupled  with  the  motor,  a 
roller  coupled  with  the  reduction  gearing  and  laterally  20 
extending  through  the  top  of  the  door,  a  pair  of  guiding 
channels  defined  on  two  sides  of  the  door,  a  door  shut- 
ter  made  of  a  plurality  of  steel  strips  pivotably  connected 
with  each  other  and  having  a  top  edge  fixedly  connected 
with  the  roller  and  two  side  edges  guided  by  the  guiding  25 
channels. 

When  the  motor  runs  in  a  first  direction,  the  roller 
rotates  to  extend  the  roller  door  shutter  whereby  the 
door  shutter  can  follow  the  guiding  channels  to  move 
downwardly  to  close  the  door.  When  the  motor  runs  on  30 
the  alternative  direction,  the  roller  rotates  to  wind  up  the 
door  shutter  therearound  to  open  the  door. 

Although  the  above  mentioned  roller  door  assembly 
is  proved  to  be  able  to  function  well,  it  still  has  the  follow- 
ing  disadvantages.  35 

1  .  When  the  conventional  roller  door  assembly  is 
operated,  a  lot  of  noise  is  generated. 
2.  When  the  door  shutter  is  wound  up  or  down,  sig- 
nificant  friction  is  unavoidably  generated  between  40 
different  layers  of  a  roll  portion  constituted  by  the 
door  shutter.  Such  a  friction  cause  scratches  on 
surfaces  of  the  door  shutter. 
3.  When  the  doorway  needs  to  be  relatively  high, 
the  door  shutter  needs  to  have  a  relatively  large  45 
length,  which  means  that  the  door  shutter  is  rela- 
tively  heavy.  To  support  such  a  heavy  door  shutter, 
the  roller  needs  to  be  relatively  strong  (which  is 
often  obtained  by  increasing  the  diameter  of  the 
roller).  To  increase  the  diameter  of  the  roller  (which  so 
causes  that  the  sizes  of  the  parts  constituting  the 
reduction  gearing  also  should  be  modified)  means 
that  the  cost  for  the  door  assembly  must  be 
increased  accordingly. 

55 
The  present  invention  therefore  is  aimed  to  provide 

an  improved  door  assembly  with  a  vertically-moved 
door  shutter  to  mitigate  and/or  obviate  the  aforemen- 

tioned  problems. 

SUMMARY  OF  THE  INVENTION 

An  objective  of  the  present  invention  is  to  provide  a 
door  assembly  which  has  the  advantages  of  the  con- 
ventional  roller  door  assembly  but  without  the  disadvan- 
tages  thereof. 

Another  objective  of  the  present  invention  is  to  pro- 
vide  a  door  assembly  with  a  door  shutter  vertically 
moved  wherein  when  the  door  assembly  is  operated  lit- 
tle  noise  will  be  generated. 

A  further  objective  of  the  present  invention  is  to  pro- 
vide  a  door  assembly  with  a  door  shutter  vertically 
moved  wherein  a  movement  of  the  door  shutter  will  not 
cause  scratches  on  surfaces  of  the  door  shutter. 

A  still  further  objective  of  the  present  invention  is  to 
provide  a  door  assembly  with  a  door  shutter  vertically 
moved  wherein  when  the  door  shutter  is  driven  to  move 
upwardly  to  open  the  door,  the  door  shutter  does  not 
wind  up  on  a  drive  wheel  and  an  idling  wheel  of  the 
present  invention  which  are  rotatably  mounted  on  an 
axle,  so  that  the  weight  of  the  door  shutter  will  not 
entirely  supported  by  the  axle,  whereby  even  when  the 
door  shutter  is  relatively  heavy  since  it  has  a  large 
length,  the  diameter  of  the  axle  does  not  need  to  be 
increased. 

Other  objectives,  advantages,  and  novel  features  of 
the  invention  will  become  more  apparent  from  the  fol- 
lowing  detailed  description  when  taken  in  conjunction 
with  the  accompanying  drawings. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  perspective  view  showing  a  main  portion 
of  a  door  assembly  in  accordance  with  the  present 
invention; 
Fig.  2  is  an  enlarged  perspective  view  showing  the 
details  of  a  left  side  part  of  Fig.  1  wherein  a  door 
shutter  shown  by  phantom  lines,  a  vertical  guiding 
channel  and  a  horizontal  guiding  channel  are 
added  thereto; 
Fig.  3  is  generally  a  right  side  view  of  Fig.  2;  and 
Fig.  4  is  a  perspective  view  showing  a  preferred 
embodiment  of  a  door  shutter  in  accordance  with 
the  present  invention. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENT 

Referring  to  Figs.  1  to  3,  a  main  portion  of  a  door 
assembly  1  in  accordance  with  the  present  invention 
comprises  a  pair  of  mounting  plates  10,  10'  for  mounting 
the  door  assembly  1  on  two  sides  of  a  top  of  a  door  (not 
shown).  An  axle  20  is  fixedly  mounted  on  the  two 
mounting  plates  10,  10'  and  extended  therebetween.  A 
drive  wheel  22  and  an  idling  wheel  22'  are  rotatably 
mounted  on  the  axle  20  and  located  respectively  near 
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the  mounting  plate  10  and  10'.  A  pair  of  springs  24,  24' 
respectively  have  a  first  end  fixedly  connected  with  the 
drive  wheel  22  and  the  idling  wheel  22'  and  a  second 
end  fixedly  connected  with  one  of  a  pair  of  anchors  26, 
26'  which  in  turn  are  fixedly  mounted  on  the  axle  20.  5 
When  the  drive  wheel  22  and  idling  wheel  22'  rotate,  the 
springs  24,  24'  are  twisted.  Such  springs  24,  24'  are 
used  to  store  energy  when  a  door  shutter  30  is  driven  to 
move  downwardly.  The  energy  stored  in  the  springs  24, 
24'  is  used  to  facilitate  the  lifting  of  the  door  shutter  30.  w 

A  bracket  102  is  fixedly  attached  to  an  inside  of  the 
mounting  plate  10.  An  electric  driving  mechanism  14  is 
used  to  drive  the  drive  wheel  22.  The  driving  mecha- 
nism  1  4  includes  a  motor  1  44  mounted  on  the  bracket 
102,  and  a  reduction  gearing/clutch  unit  142  having  an  15 
input  side  coupled  with  the  motor  144  and  an  output 
side  selectively  coupled  with  the  drive  wheel  22  by  con- 
trolling  the  position  of  a  control  rod  146.  When  the  con- 
trol  rod  146  is  moved  to  a  specific  position,  the  drive 
wheel  22  is  decoupled  from  the  reduction  gearing/clutch  20 
unit  1  42  whereby  the  door  shutter  30  of  the  present  door 
assembly  1  is  manually  motivated.  Alternatively,  the 
door  shutter  30  can  be  motivated  by  the  motor  1  44. 

Since  the  driving  mechanism  14  is  not  concerned 
with  the  inventive  characteristics  of  the  present  inven-  25 
tion  and  has  been  disclosed  by  Taiwan  Utility  Model  Pat- 
ent  No.  94656,  a  detailed  description  thereof  is  omitted 
here. 

A  door  shutter  guiding  channel  consisting  of  a  hori- 
zontal  guiding  channel  40,  an  arc-shaped  guiding  chan-  30 
nel  12  and  a  vertical  guiding  channel  42  is  defined  on 
each  of  the  mounting  plates  10,  10'  and  extends  there- 
from.  However,  in  the  drawings  only  the  guiding  channel 
concerning  the  mounting  plate  10  is  shown.  The  arc- 
shaped  guiding  channel  12  is  defined  by  a  block  122  35 
having  a  configuration  like  a  right-angled  triangle  and 
defining  an  arc-shaped  side  and  an  arc-shaped  plate 
124  opposite  to  the  arc-shaped  side.  The  horizontal 
guiding  channel  40  is  defined  by  a  first  pair  of  flat  steel 
plates  402,  404  horizontally  extending  inwardly  respec-  40 
tively  from  rear,  top  ends  of  the  block  1  22  and  plate  1  24 
to  a  position  wherein  the  length  of  the  horizontal  guiding 
channel  40  is  substantially  the  same  as  that  of  the  door 
shutter  30.  The  vertical  guiding  channel  42  is  defined  by 
a  second  pair  of  flat  steel  plates  422,  424  vertically  45 
extending  downwardly  respectively  from  front,  bottom 
ends  of  the  block  122  and  plate  124  to  a  bottom  of  the 
door. 

Each  of  the  drive  wheel  22  and  idling  wheel  22'  is 
made  of  hard  plastics  and  defines  a  series  of  teeth  222  so 
around  its  circumferential  periphery.  The  door  shutter 
30  is  made  of  a  single  spring  steel  sheet  and  is  formed 
to  have  a  corrugated/ribbed  configuration  with  a  plural- 
ity  of  concave  portions  302  and  convex  portions  304. 
When  the  door  shutter  30  is  extended  around  the  drive  ss 
wheel  22  and  idling  wheel  22'  (as  better  seen  in  Fig.  3 
wherein  the  door  shutter  30  is  extended  around  the 
drive  wheel  22),  some  of  the  concave  portions  302  are 

engaged  with  recesses  between  some  of  the  teeth  222 
and  some  of  the  convex  portions  304  are  engaged  with 
some  of  the  teeth  222,  whereby  when  the  drive  wheel 
22  rotates,  the  door  shutter  30  can  be  driven  to  move 
upwardly  or  downwardly.  Two  lateral  edges  of  the  door 
shutter  30  are  inserted  into  the  door  shutter  guiding 
channels. 

When  the  door  shutter  30  is  being  driven  to  move 
upwardly  to  open  the  doorway,  the  upper  portion  of  the 
door  shutter  30  is  guided  to  run  along  the  horizontal 
guiding  channels  40  and  supported  by  the  flat  steel 
plates  404  defining  the  channels  40,  rather  to  wind  up 
on  the  drive  wheel  22  and  idling  wheel  22'  so  that  the 
weight  of  the  door  shutter  30  will  not  be  supported 
entirely  by  the  axle  20. 

Furthermore,  since  the  door  shutter  30  is  not 
wound  up  on  the  driving  disks  22,  22',  when  the  door 
shutter  30  is  driven  to  move  downwardly  or  upwardly, 
any  part  of  the  door  shutter  30  will  not  be  in  contact  with 
any  other  part,  whereby  scratches  on  the  surfaces  of 
the  door  shutter  of  prior  art  generated  due  to  friction 
between  different  layers  of  the  roll  formed  by  the  prior 
art  door  shutter  will  not  happen  in  the  present  invention. 

Moreover,  since  the  drive  wheel  22  and  idling  wheel 
22'  are  made  of  plastics,  the  noise  generated  due  to  the 
drive  wheel  22  and  idling  wheel  22'  engaging  the  door 
shutter  30  is  not  significant. 

Fig.  4  shows  a  preferred  embodiment  of  the  door 
shutter  30.  The  door  shutter  30  includes  a  plurality  of 
sliders  32  fixedly  attached  at  an  underside  of  some  of 
the  convex  portions  304  and  configured  to  have  a  semi- 
circular  shape  with  a  tip  protruding  from  the  two  lateral 
edges  of  the  door  shutter  30.  When  the  door  shutter  30 
is  guided  to  move  along  the  guiding  channels,  only  the 
tip  of  each  of  the  sliders  32  will  contact  inner  walls  of  the 
guiding  channels.  Furthermore,  two  flexible  strips  34 
made  of  nylon  fabric  or  the  like  are  attached  to  two  sides 
of  a  surface  of  the  door  plate  30  which  will  be  in  contact 
with  the  flat  steel  plates  404,  424  and  the  arc-shaped 
plate  1  24,  when  the  door  shutter  30  is  driven  to  move 
along  the  guiding  channels.  By  such  a  design  of  the 
door  shutter  30,  when  the  door  shutter  30  is  driven  to 
move  along  the  guiding  channels,  the  noise  generated 
thereby  can  be  of  a  minimum  level. 

Although  this  invention  has  been  described  with  a 
certain  degree  of  particularity,  it  is  to  be  understood  that 
the  present  disclosure  has  been  made  by  way  of  exam- 
ple  only  and  that  numerous  changes  in  the  detailed  con- 
struction  and  the  combination  and  arrangement  of  parts 
may  be  resorted  to  without  departing  from  the  spirit  and 
scope  of  the  invention  as  hereinafter  claimed. 

Claims 

1.  A  door  assembly  for  a  door  defining  a  top  end,  a 
bottom  end  and  two  lateral  sides,  comprising: 

a  pair  of  mounting  plates  fixedly  attached  on 
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the  lateral  sides  of  the  door  and  near  the  top 
end  thereof; 
an  axle  fixedly  mounted  on  the  two  mounting 
plates  and  extending  therebetween; 
a  drive  wheel  and  an  idling  wheel  rotatably  s 
mounted  on  the  axle,  each  of  the  drive  and 
idling  wheels  defining  a  series  of  teeth  on  a  cir- 
cumferential  periphery  thereof; 
an  electrical  driving  means  for  driving  the  drive 
wheel  to  have  a  rotational  movement;  to 
a  door  shutter  made  of  a  single  spring  steel 
sheet  and  formed  to  have  a  corrugated/ribbed 
configuration  defining  a  plurality  of  convex  and 
concave  portions,  the  door  shutter  engaging 
with  the  teeth  of  the  drive  and  idling  wheels  ts 
whereby  when  the  drive  wheel  rotates,  the  door 
shutter  is  moved;  and 
a  guiding  means  for  guiding  a  first  portion  of 
the  shutter  door  above  the  drive  and  idling 
wheels  to  have  a  substantially  horizontal  move-  20 
ment  and  a  second  portion  of  the  shutter  door 
below  the  drive  and  idling  wheels  to  have  a 
substantially  vertical  movement. 

2.  The  door  assembly  in  accordance  with  Claim  1,  25 
wherein  the  guiding  means  comprises  an  arc- 
shaped  channel  defined  in  each  of  the  mounting 
plates,  a  horizontal  guiding  channel  extending  from 
the  arc-shaped  channel  toward  an  upper  interior  of 
a  room  in  which  the  door  assembly  is  installed,  and  30 
a  vertical  guiding  channel  extending  from  the  arc- 
shaped  channel  toward  the  bottom  end  of  the  door 
and  wherein  the  door  shutter  comprises  two  lateral 
sides  inserted  into  the  guiding  means. 

35 
3.  The  door  assembly  in  accordance  with  Claim  1, 

wherein  the  electrical  driving  means  comprises  a 
motor  and  a  reduction  gearing/clutch  unit  having  an 
input  side  coupled  with  the  motor  and  an  output 
side  selectively  coupled  with  the  drive  wheel.  40 

4.  The  door  assembly  in  accordance  with  Claim  3, 
wherein  the  electrical  driving  means  further  com- 
prises  a  control  rod  for  controlling  the  coupling 
between  the  reduction  gearing/clutch  unit  and  the  45 
drive  wheel. 

the  shutter  door  and  protruding  sideways  there- 
from. 

7.  The  door  assembly  in  accordance  with  Claim  2, 
wherein  two  flexible  strips  made  of  fabric  are 
attached  to  door  shutter,  said  two  strips  being  so 
positioned  that  they  are  respectively  in  contact  with 
walls  defining  the  arc-shaped,  horizontal  and  verti- 
cal  guiding  channels. 

8.  The  door  assembly  in  accordance  with  Claim  7, 
wherein  the  flexible  strips  are  made  of  nylon  fabric. 

5.  The  door  assembly  in  accordance  with  Claim  1, 
wherein  two  springs  have  first  ends  respectively  fix- 
edly  connected  to  the  drive  and  idling  wheels  and  so 
second  ends  fixedly  connected  to  the  axle  whereby 
when  the  drive  wheel  is  rotated  to  motivate  the  door 
shutter  to  close  the  door  the  springs  are  twisted. 

6.  The  door  assembly  in  accordance  with  Claim  2,  ss 
wherein  the  shutter  door  is  further  provided  with  a 
plurality  of  sliders  made  of  hard  plastics,  said  slid- 
ers  being  fixedly  attached  to  the  two  lateral  sides  of 
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