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(54)  Separable  low-friction  door  hinge,  particularly  for  vehicles 

(57)  A  hinge  separable  into  two  subunits  (2,3)  con- 
nectable  and  disconnectable  rapidly,  a  first  (3)  of  which 
is  secured  adjustably  to  the  door  post  (5)  of  a  vehicle 
body,  and  a  second  (2)  of  which  remains  connected  to 
the  vehicle  door  (4)  to  enable  the  door  to  be  removed 
and  reassembled  from/to  the  vehicle  body;  the  first  sub- 
unit  (3)  presents  retaining  means  (15)  in  turn  presenting 
rolling  (21)  and  plain  (22)  bearings  and  designed  to 
receive  corresponding  connecting  means  (16)  on  the 

second  subunit  (2)  to  connect  the  second  subunit  to  the 
first  subunit  in  low-friction  rotary  manner  about  a  com- 
mon  hinge  axis;  the  retaining  means  permitting  the  con- 
necting  means  to  slide  axially  and  parallel  to  the  hinge 
axis  in  at  least  one  given  direction;  and  a  movable  con- 
necting  element  (38)  being  provided  between  the  two 
subunits  and  acting  along  an  axis  other  than  and  parallel 
to  the  hinge  axis. 
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Description 

The  present  invention  relates  to  a  separable  door 
hinge,  particularly  for  vehicles,  comprising  two  subunits 
connectable  and  disconnectable  rapidly,  a  first  of  which 
is  fitted  adjustably  to  the  door  post,  in  particular  to  the 
door  post  of  a  vehicle  body,  and  a  second  of  which 
remains  fitted  to  the  door  to  enable  rapid  removal  and 
reassembly  of  the  door  from/to  the  vehicle  body. 

When  assembling  and  painting  vehicle  bodies,  in 
particular  motor  vehicle  bodies,  the  side  doors  are  fitted 
to  the  door  posts  of  the  body  in  white;  the  hinges  are 
adjusted  (e.g.  by  shimming  and/or  making  minor  adjust- 
ments  to  the  part  of  the  hinge  integral  with  the  door  post) 
to  compensate  for  relatively  ample  working  tolerances 
and  ensure  the  doors  are  fitted  flush  with  the  body;  the 
body  as  a  whole  is  painted;  the  doors  are  removed  to 
assemble  the  various  operating  devices  to  the  doors  and 
body;  and  the  finished  doors  are  then  reassembled  to 
the  original  body. 

To  speed  up  the  above  operations  and  avoid  read- 
justing  the  hinges  when  reassembling  the  doors  to  the 
body,  door-body  hinges  are  used  which  are  divided  into 
two  parts  or  subunits:  one  is  connected  directly  to  the 
door  post  of  the  body,  and  is  the  one  which  is  adjusted 
to  position  the  door  correctly  in  relation  to  the  door  open- 
ing;  and  the  other  remains  integral  with  the  door  and  is 
removed  and  reassembled  with  it.  This  is  normally  done 
by  removing  a  pin,  normally  the  hinge  pin  or  a  pin  or 
screw  fitted  coaxially  with  the  bushes  on  which  the  hinge 
rotates. 

Known  hinges  of  the  above  type  present  several 
drawbacks.  Firstly,  they  present  a  relatively  high  degree 
of  friction  by  virtue  of  rotating  entirely  on  straightforward 
bushes  (plain  bearings)  which  must  be  kept  greased. 
Secondly,  to  enable  the  doors  to  be  removed/reassem- 
bled  by  means  of  a  straightforward  linear  movement, 
known  hinges  operate  in  projecting  manner,  which  con- 
siderably  increases  the  working  strain  on  them,  particu- 
larly  when  the  vehicle  features  a  large  number  of 
accessories  and  the  normal  weight  of  the  door  is 
increased  by  numerous  operating  devices  (window  reg- 
ulator  motor,  centralized  locking  units,  etc.). 

It  is  an  object  of  the  present  invention  to  provide  a 
new  type  of  hinge  separable  into  two  parts  or  subunits, 
and  which,  in  addition  to  being  compact  and  extremely 
straightforward  in  design,  provides  for  reducing  friction 
and  in-service  strain,  even  when  applied  to  doors  featur- 
ing  numerous  operating  devices.  It  is  a  further  object  of 
the  present  invention  to  provide  for  fast,  troublefree  con- 
nection  and  disconnection  of  the  two  parts  or  subunits 
of  the  hinge,  to  enable  troublefree  assembly/painting  of 
the  vehicle  body. 

According  to  the  present  invention,  there  is  provided 
a  separable  door  hinge,  particularly  for  vehicles,  com- 
prising  two  subunits  connectable  and  disconnectable 
rapidly,  afirst  of  which  isfitted  adjustably  to  the  door  post, 
in  particular  to  the  door  post  of  a  vehicle  body,  and  a  sec- 
ond  of  which  remains  fitted  to  the  door  to  enable  the  door 

to  be  removed  from  and  reassembled  to  the  door  post; 
characterized  in  that  the  first  subunit  presents  retaining 
means  in  turn  presenting  antifriction  means  and 
designed  to  receive  corresponding  connecting  means  on 

5  the  second  subunit,  for  securing  the  second  subunit  to 
the  first  subunit  in  low-friction  rotary  manner  about  a 
common  hinge  axis;  said  retaining  means  permitting  the 
connecting  means  to  slide  axially  and  parallel  to  the 
hinge  axis;  and  the  hinge  also  comprising  a  movable 

10  connecting  element  between  the  two  subunits  and  acting 
along  an  axis  other  than  and  parallel  to  the  hinge  axis. 

This  therefore  provides  for  separating  the  element/s 
rotationally  supporting  the  hinge  from  that/those  by 
which  it  is  assembled  in  use;  for  enabling  it  to  be  divided 

15  rapidly  into  two  subunits;  and,  while  maintaining  the  com- 
pactness  of  the  hinge,  for  creating  the  necessary  space 
for  rolling  bearings  (or  sliding  bearings,  such  as  bushes 
or  similar)  for  substantially  eliminating  friction,  with  no 
interference  between  the  bearings  and  the  fastening 

20  members  of  the  hinge. 
According  to  a  preferred  embodiment  of  the  present 

invention,  the  hinge  also  comprises  a  link  connected 
releasably  by  said  movable  connecting  element  to  the 
eye  of  a  bracket  of  the  second  subunit,  and  in  turn  com- 

25  prising  a  head  cooperating  with  the  lower  shoulder  face 
of  a  support  of  the  first  subunit.  The  link  forms  part  of 
said  retaining  means,  which  also  comprise  a  pin  element 
connected  integral  with  the  support  and  projecting  from 
the  lower  shoulder  face  of  the  support,  coaxially  with  said 

30  hinge  axis;  a  second  radial  bearing  being  interference- 
fitted  inside  the  head  of  the  link,  which  head  is  in  the  form 
of  an  eye  and  is  engaged  idly  by  said  pin  element  via  the 
interposition  of  said  second  radial  bearing. 

As  opposed  to  operating  in  projecting  manner,  the 
35  hinge  therefore  operates  at  two  points  a  given  distance 

from  each  other  and  aligned  along  the  hinge  axis,  thus 
providing  for  optimum  load  distribution,  even  when 
applied  to  heavily  accessoried  doors. 

A  non-limiting  embodiment  of  the  present  invention 
40  will  be  described  by  way  of  example  with  reference  to  the 

accompanying  drawings,  in  which: 

Figure  1  shows  a  schematic  view  in  perspective  of 
a  hinge  in  accordance  with  the  present  invention; 

45  Figure  2  shows  an  exploded  view  of  the  internal 
components  of  the  Figure  1  hinge; 
Figure  3  shows  a  cross  section  of  a  detail  of  the  Fig- 
ure  1  and  2  hinge; 
Figure  4  shows  a  schematic  view  of  the  hinge  as  it 

so  is  disconnected. 

Number  1  in  the  accompanying  drawings  indicates 
a  hinge  separable  into  two  elements  or  subunits  2  and 
3.  In  particular,  hinge  1  may  be  applied  to  a  vehicle,  pref- 

55  erably  a  motor  vehicle,  for  connecting,  in  easy-fit/easy- 
remove  manner,  a  side  door  4  of  the  vehicle  to  a  corre- 
sponding  door  post  5  of  the  vehicle  body  (not  shown). 
As  explained  in  detail  later  on,  subunits  2  and  3  are  so 
formed  as  to  be  connected  and  disconnected  easily  and 
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rapidly;  subunit  3  being  connected  adjustably  in  known 
manner  to  door  post  5,  and  subunit  2  remaining  con- 
nected  to  door  4. 

Hinge  1  thus  provides  for  troublefree  removal  and 
reassembly  of  door  4  from/to  door  post  5,  and,  in  the  case  s 
of  a  vehicle,  for  performing  a  known  assembly/painting 
cycle  comprising  the  steps  of  preassembling  door  4  to 
door  post  5,  aligning  the  door,  painting  the  door  and  body, 
removing  door  4  to  assemble  the  operating  devices  (to 
door  4  and  inside  the  vehicle  body),  and  reassembling  n 
door  4  to  door  post  5  of  the  same  body  as  prior  to  paint- 
ing,  with  no  further  adjustments  to  hinge  1  . 

As  shown  in  Figure  2,  subunit  3  comprises  a  bracket 
9  terminating  at  one  end  1  0  in  a  plate  1  1  for  assembly  to 
door  post  5,  and  at  the  opposite  end  1  2  in  a  support  1  3  n 
defined,  in  the  example  shown,  by  a  cylindrical  stop. 
Plate  1  1  is  formed  in  known  manner  to  permit  hinge  1  to 
be  adjusted  in  known  manner  in  relation  to  door  post  5 
(e.g.  by  inserting  shims  beneath  plate  1  1  and/or  by  mak- 
ing  minor  adjustments  to  plate  1  1  as  permitted  by  holes  2t 
1  4  for  known  assembly  screws  (not  shown)  and  slightly 
larger  than  the  screw  shanks)  ,  whereas  support  1  3  is  so 
formed  as  to  present  retaining  means  1  5  in  turn  designed 
to  receive  connecting  means  16  (Figure  2)  on  subunit  2, 
to  connect  subunit  2  to  subunit  3  with  very  little  friction,  21 
as  will  be  seen,  and  in  rotary  manner  about  a  common 
hinge  axis  A. 

More  specifically,  retaining  means  15  comprise  a 
cylindrical  pin  19  integral  with,  e.g.  formed  in  one  piece 
with,  support  1  3,  and  projecting  coaxially  with  hinge  axis  3< 
A  from  the  upper  shoulder  face  20  of  support  1  3.  Accord- 
ing  to  the  invention,  subunit  3  also  comprises  a  radial 
rolling  bearing  21  of  any  known  type  suitable  for  the  pur- 
pose  (e.g.  a  roller  or  needle  bearing)  and  fitted  idly  to  pin 
1  9;  and  a  rolling  thrust  bearing  22  of  any  known  type  suit-  3i 
able  for  the  purpose  (e.g.  a  needle  bearing)  and  fitted  to 
support  1  3  coaxially  with  and  about  pin  1  9,  against  face 
20,  and  preferably  inside  a  seat  23  in  the  form  of  a  recess 
on  face  20. 

Subunit  2  on  the  other  hand  comprises  a  bracket  24  4t 
terminating  at  one  end  in  a  known  plate  25  for  assembly 
to  door  4  and  similar  to  plate  1  1  ,  and  at  the  opposite  end 
in  an  eye  26  engaged  in  axially-sliding  manner  by  pin  1  9 
via  the  interposition  of  bearing  21  (Figure  1)  which  is 
interference-fitted  inside  eye  26.  In  the  example  shown,  41 
the  sliding  connection  is  therefore  formed  between  bear- 
ing  21  and  pin  19,  though  obviously,  without  departing 
from  the  scope  of  the  present  invention,  bearing  21  may 
be  interference-fitted  to  pin  19  so  that  the  axially-sliding 
connection  is  formed  between  bearing  21  and  eye  26,  by  st 
providing  a  movable  connection  between  eye  26  and  the 
outer  ring  of  bearing  21  . 

Eye  26  is  so  formed  as  to  contact  shoulder  face  20 
of  support  13  via  the  interposition  of  thrust  bearing  22, 
so  that  the  weight  of  door  4  is  borne  by  support  1  3  while  st 
at  the  same  time  permitting  low-friction  rotation  of  subu- 
nits  2  and  3. 

Subunit  3  also  comprises  a  link  27  connected 
removably  to  support  13  and,  in  the  example  shown, 

comprising  a  head  28  in  the  form  of  an  eye  and  cooper- 
ating  with  the  lower  shoulder  face  29,  opposite  face  20, 
of  support  13.  More  specifically,  link  27  forms  part  of 
retaining  means  15,  which  also  comprise  a  pin  element 
30  integral  with  support  13,  e.g.  formed  in  one  piece  with 
support  1  3  and  pin  1  9,  and  projecting  from  face  29  coax- 
ially  with  hinge  axis  A.  A  second  radial  rolling  bearing  31  , 
identical  to  bearing  21  ,  is  interference-fitted  inside  head 
28  which,  via  the  interposition  of  bearing  31,  idly 
engages  pin  element  30  to  which  link  27  is  then  locked 
axially  between  the  free  end  of  pin  30  and  face  29  by  a 
retaining  ring,  e.g.  a  Seeger,  32  fitted  inside  a  groove  33 
on  the  free  end  of  pin  30. 

Bracket  24,  which  constitutes  the  main  component 
of  subunit  2,  comprises  a  prismatic-cylindrical  body  34 
connecting  plate  25  to  eye  26,  located  to  the  side  of  and 
parallel  to  eye  26,  and  presenting  a  through  hole  35  (Fig- 
ure  2)  parallel  to  hinge  axis  A.  Subunit  2  also  comprises 
a  movable  connecting  element  for  connecting  eye  26  to 
head  28  of  link  27,  and  in  turn  comprising,  in  the  example 
shown,  a  pin  38  presenting  a  head  39  (e.g.  with  a  hex- 
agonal  socket  40)  at  one  end,  and  a  threaded  portion  42 
at  the  opposite  end.  Pin  38  engages  hole  24  in  sliding 
manner,  and  is  longer  than  body  34  so  that  threaded  end 
42  projects  from  the  bottom  of  hole  35  towards  link  27, 
while  head  39  remains  adjacent  to  eye  26. 

At  the  end  opposite  head  28,  link  27  in  turn  presents 
a  threaded  through  hole  44,  which  is  engaged  by 
threaded  end  42  so  that  link  27,  in  addition  to  being  con- 
nected  for  rotation  to  support  13,  is  also  connected 
releasably  to  eye  26,  and  pin  38  defines  a  movable  con- 
necting  element  forming  part  of  hinge  1  and  for  mechan- 
ically  connecting  subunits  2  and  3.  According  to  the 
invention,  however,  said  connection  by  pin  38  is  made, 
not  along  hinge  axis  A,  but  along  an  axis  B  coincident 
with  the  axis  of  hole  35  (Figure  2)  and  therefore  other 
than,  even  though  parallel  to,  hinge  axis  A. 

To  improve  the  connection  between  bracket  24  and 
link  27,  connecting  means  1  6  comprise  at  least  one  pris- 
matic  projection  50  -  in  the  example  shown,  a  pair  of  side 
by  side  projections  50  formed  in  one  piece  with  bracket 
24  and  projecting  from  the  bottom  of  body  34,  on  a  side 
of  body  34  facing  away  from  support  1  3.  Conversely,  the 
end  of  link  27  with  threaded  hole  44  presents  two  corre- 
sponding  side  by  side  grooves  54  (Figure  3)  for  receiving 
projections  50  and  formed  in  a  rear  outer  lateral  surface 
portion  55  of  link  27  facing  bracket  24  in  use.  Conse- 
quently,  when  projections  50  are  engaged  inside  grooves 
54,  link  27  is  substantially  flush  with  body  34  and  eye  26, 
and,  when  threaded  pin  38  is  locked  inside  holes  35,  44, 
substantially  defines  an  integral  bottom  extension  of 
bracket  24. 

The  retaining  means  defined  by  pin  19  and  grooves 
54  therefore  permit  the  connecting  means  defined  by  eye 
26  and  projections  50  to  slide  axially  and  parallel  to  hinge 
axis  A,  which  axial  movement  is  only  prevented  when 
threaded  pin  38  is  locked  inside  holes  35,  44.  Conse- 
quently,  in  actual  use,  hinge  1  may  be  preassembled,  as 
shown  in  Figure  2,  to  connect  subunits  2  and  3  one  on 
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top  of  the  other  in  low-friction  rotary  manner  (by  virtue  of 
bearings21  ,  22,  31);  hinge  1  may  befitted  in  known  man- 
ner  to  the  vehicle,  i.e.  by  fitting  plates  1  1  and  25  to  door 
post  5  and  door  4  respectively;  and  the  position  of  hinge 
1  may  be  adjusted  in  known  manner  so  that  door  4  is 
aligned  with  the  door  opening  and  flush  with  the  outside 
of  the  vehicle  body. 

To  remove  door  4  after  the  painting  operation,  sub- 
units  2  and  3  may  be  disconnected  rapidly,  substantially 
in  the  same  time  taken  to  disconnect  known  hinges,  by 
unscrewing  pin  38  out  of  hole  44  (Figure  4)  to  release 
link  27;  link  27  is  rotated  (from  the  Figure  1  position)  in 
the  direction  of  the  arrow  into  the  Figure  4  position;  and 
door  4  is  lifted  off  post  5  together  with  subunit  2.  Pin  38 
may  either  remain  integral  with  subunit  2,  inside  hole  35, 
or  be  removed  completely. 

To  reassemble  the  door,  hinge  1  is  reassembled  by 
performing  the  same  operations  in  reverse.  This  is  sim- 
plified  by  projections  50  which,  when  inserted  inside 
grooves  54,  provide  on  the  one  hand  for  correctly  posi- 
tioning  link  27  (to  insert  pin  38  directly  with  no  trial  and 
error  alignment  of  pin  38  and  hole  44),  and  on  the  other 
for  forming  a  further  mechanical  connection  of  bracket 
24  and  Iink27,  so  that,  in  use,  Iink27  acts  as  an  extension 
of  bracket  24,  which  is  thus  connected  to  support  13  not 
only  by  pin  1  9  (projecting  connection)  but  also  by  bottom 
pin  30  engaged  inside  link  27.  When  pin  38  is  removed 
to  disconnect  subunits  2  and  3,  link  27  is  retained  on  pin 
30  by  retaining  ring  32. 

Depending  on  the  amount  of  space  available,  rolling 
bearings  21,  22,  31  may  of  course  be  replaced  by 
respective  bushes  or  sliding  bearings,  or  by  any  other 
similar  antifriction  means. 

Claims 

1.  A  separable  door  hinge,  particularly  for  vehicles, 
comprising  two  subunits  connectable  and  discon- 
nectable  rapidly,  a  first  of  which  is  fitted  adjustably 
to  the  door  post,  in  particular  to  the  door  post  of  a 
vehicle  body,  and  a  second  of  which  remains  fitted 
to  the  door  to  enable  the  door  to  be  removed  from 
and  reassembled  to  the  door  post;  characterized  in 
that  the  first  subunit  presents  retaining  means  in  turn 
presenting  bearing  means  and  designed  to  receive 
corresponding  connecting  means  on  the  second 
subunit,  for  securing  the  second  subunit  to  the  first 
subunit  in  bearing  rotary  manner  about  a  common 
hinge  axis;  said  retaining  means  permitting  the  con- 
necting  means  to  slide  axially  and  parallel  to  the 
hinge  axis;  and  the  hinge  also  comprising  a  movable 
connecting  element  between  the  two  subunits  and 
acting  along  an  axis  other  than  and  parallel  to  the 
hinge  axis. 

2.  A  hinge  as  claimed  in  Claim  1  ,  characterized  in  that 
said  first  subunit  comprises  a  bracket  terminating,  at 
one  end,  with  fastening  means  for  securing  the  first 
subunit  to  the  door  post,  and,  at  the  opposite  end, 

with  a  support  for  said  retaining  means;  said  retain- 
ing  means  comprising  a  pin  rigid  with  the  support 
and  projecting,  coaxially  with  said  hinge  axis,  from 
the  upper  shoulder  face  of  the  support;  a  first  radial 

5  bearing  being  fitted  on  said  pin;  and  a  thrust  bearing 
being  fitted  coaxially  about  said  pin,  against  said 
upper  shoulder  face  of  the  support,  and  preferably 
inside  a  seat  formed  in  said  upper  shoulder  face. 

10  3.  A  hinge  as  claimed  in  Claim  2,  characterized  in  that 
said  second  subunit  comprises  a  bracket  terminat- 
ing,  at  one  end,  with  fastening  means  for  securing 
the  second  subunit  to  the  door,  and,  at  the  opposite 
end,  with  an  eye  which  is  engaged  by  said  pin  via 

15  the  interposition  of  said  first  radial  bearing,  and 
which  rests  on  said  upper  shoulder  face  of  the  sup- 
port  via  the  interposition  of  said  thrust  bearing. 

4.  A  hinge  as  claimed  in  Claim  3,  characterized  in  that 
20  it  also  comprises  a  link  connected  releasably  by  said 

movable  connecting  element  to  the  eye  of  said 
bracket  of  the  second  subunit,  and  in  turn  compris- 
ing  a  head  cooperating  with  a  lower  shoulder  face, 
formed  on  the  opposite  side  to  said  upper  shoulder 

25  face,  of  the  support. 

5.  A  hinge  as  claimed  in  Claim  4,  characterized  in  that 
said  link  forms  part  of  said  retaining  means,  which 
also  comprise  a  pin  element  rigid  with  the  support 

30  and  projecting,  coaxially  with  said  hinge  axis,  from 
the  lower  shoulder  face  of  the  support;  a  second 
radial  bearing  being  fitted  inside  the  head  of  said 
link,  which  head  presents  an  eye  engaged  idly  by 
said  pin  element  via  the  interposition  of  said  second 

35  radial  bearing. 

6.  A  hinge  as  claimed  in  Claim  5,  characterized  in  that 
said  link  is  locked  axially  to  said  pin  element, 
between  the  free  end  of  the  pin  element  and  said 

40  lower  shoulder  face  of  the  support,  by  removable 
shoulder  means,  for  example  by  means  of  an  elastic 
shoulder  ring  such  as  a  snap-ring,  fitted  to  said  free 
end  of  the  pin  element. 

45  7.  A  hinge  as  claimed  in  one  of  the  foregoing  Claims 
from  4  to  6,  characterized  in  that  said  bracket  of  said 
second  subunit  comprises  a  connecting  body 
between  said  fastening  means  and  said  eye;  said 
connecting  body  being  located  to  the  side  of  and  par- 

50  allel  to  the  eye,  and  presenting  a  through  hole  par- 
allel  to  the  hinge  axis  and  housing  said  movable 
connecting  element;  said  movable  connecting  ele- 
ment  comprising  a  pin  presenting  an  engageable 
head  at  one  end  and,  at  the  opposite  end,  a  threaded 

55  portion  projecting  from  the  bottom  of  the  through 
hole  in  the  connecting  body  and  engaging  a  corre- 
sponding  threaded  hole  in  the  end  of  said  link  oppo- 
site  the  head  of  the  link. 

4 
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8.  A  hinge  as  claimed  in  Claim  7,  characterized  in  that 
said  connecting  means  also  comprise  at  least  one 
prismatic  projection  formed  in  one  piece  with  the 
bracket  of  said  second  subunit,  and  projecting  from 
the  bottom  of  said  connecting  body,  on  the  side  of  5 
the  connecting  body  facing  away  from  said  support; 
said  link  end  with  said  threaded  hole  also  presenting 
at  least  one  groove  engaged  by  said  projection  and 
formed  in  an  outer  lateral  surface  portion  of  the  link 
facing  the  bracket  of  said  second  subunit.  w 
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