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Articular  headrest  mechanism. 

©  A  headrest  tilting  mechanism  includes  a  bar 
having  first  and  second  ends,  with  a  headrest  mount- 
ing  portion  proximate  the  first  end  and  a  substan- 
tially  straight  portion  proximate  the  second  end.  A 
support  means  includes  a  curved  cam  surface  and  a 
pin  having  ends  rotatably  coupled  to  the  support 
means.  The  pin  has  a  cross-slot  therethrough  and  a 
portion  of  the  bar  which  is  intermediate  the  first  and 
second  ends  passes  through  the  cross-slot.  A  cam 
following  means  attached  to  the  bar  proximate  the 
second  end  causes  the  second  end  to  follow  the 
cam  surface  of  the  support  mens.  With  this  arrange- 
ment,  the  curved  cam  surface  is  not  located  at  the 
very  top  of  the  chair  back  and  therefore  the  head  of 
the  patient  can  be  significantly  closer  to  the  lap  of 
the  dentist  than  prior  art  arrangements. 
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ARTICULATED  HEADREST  MECHANISM 

support  bar  18  is  located  at  the  top  of  the  chair 
backrest.  Thus,  advantageous  positioning  of  the 
head  H  of  the  patient  P  toward  the  top  of  the 
dentist  is  limited  thereby. 

An  object  fo  the  present  invention  is  to  provide 
an  adjustable  headrest  for  a  treatment  chair  which 
is  comfortable  for  the  patient  both  during  and  after 
a  readjustment  of  the  tilting  of  the  patient's  head 
and  which  improves  the  ability  of  the  headrest  to 
be  lowered  toward  the  lap  of  the  dentist. 

A  further  object  of  the  invention  is  to  provide  a 
headrest  mechanism  which  can  easily  be  adjusted 
to  a  minor  range  of  tilting  angle  which  is  separated 
from  a  main  range  of  tilting  angles. 

BACKGROUND  OF  THE  INVENTION 

1.  Field  of  the  Invention  5 

This  invention  relates  to  an  articulated  headrest 
for  a  treatment  chair,  and  more  particularly  to  a 
mechanism  for  controlling  the  tilting  angle  of  the 
headrest  of  a  dental  treatment  chair.  w 

2.  Description  of  the  Prior  Art 

Figure  1(A)  indicates  one  type  of  prior  art  75 
headrest  mechanism  for  a  dental  chair  wherein  a 
headrest  2  includes  a  pad  4  fixedly  attached  to  one 
end  of  a  support  bar  6,  the  other  end  of  bar  6 
being  pivotably  attached  to  the  backrest  8  of  the 
treatment  chair  via  a  coupling  10.  The  locus  of  zo 
rotation  A  of  headrest  2  has  a  center  of  rotation  C 
centered  at  coupling  10  while  the  locus  of  rotation 
B  of  the  head  H  of  a  patient  P  has  a  center  of 
rotation  c'  corresponding  with  the  cervical  verte- 
brae  of  the  patient  P  when  positioned  in  the  treat-  25 
ment  chair. 

Since  the  center  of  rotation  for  headrest  2  does 
not  match  the  center  of  rotation  for  head  H,  head  H 
will  physically  slip  out  of  position  on  pad  4  during 
adjustment  of  the  tilt  of  headrest  2.  This  results  in  30 
patient  discomfort  and  a  necessary  repositioning  of 
the  posture  of  patient  P. 

Figures  1(B)  indicates  another  prior  art  head- 
rest  arrangement,  such  as  known  for  example  by 
U.S.  Patent  4,515,406,  wherein  the  headrest  35 
mechanism  1  2  includes  a  pad  14  fixedly  attached  to 
a  straight  portion  16  of  a  generally  curved  support 
bar  18.  The  curved  portion  of  support  bar  18  rides 
between  rollers  20  located  within  the  backrest  22  of 
the  dental  chair  and  is  thereby  adjustable  along  the  40 
length  of  support  bar  18  for  controlling  the  tilting  of 
the  head  H  of  the  patient  P.  A  locking  ratchet 
arrangement  24  is  included  within  backrest  22  and 
engages  support  bar  18  for  locking  it  into  a  desired 
position.  Note  that  in  this  arrangement  the  locus  of  45 
rotation  A  of  headrest  pad  14  has  a  center  of 
rotation  c"  which  is  also  the  center  of  rotation  of 
the  head  H  of  the  patient  P.  Although  this  arrange- 
ment  solves  the  problem  shown  in  Fig.  1  (A)  of  the 
head  slipping  off  the  headrest  pad  during  adjust-  50 
ment  of  the  tilting  angle  by  having  identical  posi- 
tions  for  origins  C  and  c',  a  disadvantage  of  this 
arrangement  is  that  the  curvature  of  support  bar  18 
prevents  a  significant  lowering  of  the  patients  head 
into  the  lap  of  the  dentist  since  the  curvature  of 

SUMMARY  OF  THE  INVENTION 

In  accordance  with  the  principles  of  present 
invention,  these  objects  are  achieved  by  a  mecha- 
nism  which  moves  that  portion  of  the  headrest 
which  defines  its  locus  of  rotation  from  the  top  of 
the  backrest,  to  a  position  located  lower  in  the 
backrest.  More  specifically,  a  bar  is  provided  hav- 
ing  first  and  second  ends,  with  a  headrest  mount- 
ing  portion  proximate  the  first  end.  A  support 
means  includes  a  curved  cam  surface  and  a  guides 
means.  The  guides  means  slideably  engages  a 
portion  of  the  bar  which  is  intermediate  the  first 
and  second  ends  so  as  to  allow  the  bar  to  be 
slideable  with  respect  to  the  support  means.  A  cam 
following  means  attached  to  the  bar  proximate  the 
second  end  causes  the  second  end  to  follow  the 
cam  surface  of  the  support  means.  With  this  ar- 
rangement,  the  curved  cam  surface  is  not  located 
at  the  very  top  of  the  chair  back  and  therefor  the 
head  of  the  patient  can  be  significantly  closer  to 
the  lap  of  the  dentist  than  with  the  prior  art  ar- 
rangements. 

Other  features  and  advantages  of  the  invention 
will  be  apparent  from  the  description  of  the  pre- 
ferred  embodiment,  and  from  the  claims. 

For  a  fuller  understanding  of  the  present  inven- 
tion,  reference  should  now  be  made  to  the  follow- 
ing  detailed  description  of  the  preferred  embodi- 
ment  of  the  invention  and  to  the  accompanying 
drawings. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 
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Figures  1(A)  and  1(B)  show  cross-section 
views  of  prior  art  headrest  arrangements,  previous- 
ly  described; 

Figure  2  shows  a  prespective  view  of  a 
headrest  arrangement  constructed  in  accordance 
with  the  principles  of  the  present  invention; 

Figures  3  shows  a  cross-section  view  of  a 
headrest  arrangement  of  Figure  2;  and 

Figure  4  shows  a  cross-section  view  of  a 
second  embodiment  of  a  headrest  arrangement 
constructed  according  to  the  principles  of  the 
present  invention. 

support  bar  6. 
In  operation,  support  bar  6  slides  through  slot 

16  in  pin  14  as  the  position  of  headrest  4  is 
adjusted.  Due  to  the  confinement  of  the  movement 

5  of  the  lower  end  of  support  bar  6  to  a  curved  path 
defined  by  the  action  of  cam  following  pin  20  along 
cam  surfaces  18,  headrest  4  moves  in  a  curved 
path  having  a  center  of  rotation  R  which  is  remote 
from  the  plane  of  mounting  plate  8  and  advanta- 

w  geously  coincides  with  the  center  of  rotation  of  the 
cervical  vertebrae  of  a  patient  when  disposed  in  the 
treatment  chair.  Thus,  adjustment  of  the  tilting  an- 
gle  of  head  rest  4  coincides  with  the  normal  an- 
gular  movement  of  the  patients's  head  and  such 

75  adjustment  is  thereby  accomplished  without  a  slid- 
ing  of  the  patient's  head  with  respect  to  headrest  4. 

Furthermore,  in  accordance  with  the  present 
invention  the  curved  surface  which  defines  the  tilt- 
ing  angle  is  located  below  the  top  of  the  chair 

20  back,  thereby  allowing  the  mechanical  structure 
nearest  the  headrest  to  have  a  shape  which  will 

•  allow  a  maximum  lowering  of  the  patient's  head 
towards  the  knees'  of  the  dentist,  thereby  facilitat- 
ing  certain  dental  procedures. 

25  In  accordance  with  a  further  aspect  of  the 
invention,  the  curvature  of  cam  surfaces  18  is  di- 
vided  into  at  least  two  portions.  A  first  portion  30 
comprises  a  uniformly  shaped  curved  surface 
which  controls  a  major  portion  of  the  movement  of 

30  bar  18  and  hence  the  tilting  angle  of  headrest  4.  A 
second  portion  32  located  at  at  least  one  end  of 
first  portion  28,  comprises  a  surface  having  a  cur- 
vature  which  is  substantially  different  from  the  cur- 
vature  of  first  portion  28,  for  allowing  a  range,  of 

35  tilting  angles  of  headrest  4  which  facilitates  special 
dental  procedures,  such  a  those  required  during 
certain  x-ray  procedures. 

Figure  4  illustrates  a  second  embodiment  of 
the  invention  wherein  a  sigmoidally  shaped  head- 

40  rest  support  bar  allows  the  degree  of  concavity  of 
the  cam  following  surface  and  the  height  of  pin  14 
to  be  reduced  from  that  shown  in  the  first  embodi- 
ment,  thereby  even  further  reducing  the  thickness 
required  for  the  headrest  mechanism.  Thus,  the 

45  components  and  operation  of  the  Figure  4  embodi- 
ment  are  the  same  as  described  above  with  re- 
spect  to  Figures  2  and  3  (and  accordingly  use  the 
same  reference  numerals,  however,  with  a  prime 
added)  except  that  in  i  Figure  4,  the  concavely 

so  curved  cam  surface  18'  have  a  lesser  degree  of 
concavity  than  the  concavely  curved  cam  surfaces 
18  of  Figures  2  and  3  and  the  height  of  pin  14  is 
reduced.  This  lesser  degree  of  concavity  and  re- 
duced  height  of  pin  14'  advantageously  allows  the 

55  height  of  support  means  io'  and  1  2  to  be  less  than 
the  height  of  support  means  10  and  12  of  the  first 
embodiment;  and  therefore  allows  the  backrest  to 
be  thinner  and  the  patient's  head  to  be  positionable 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENT 

Figures  2  and  3  illustrate  perspective  and  sec- 
tion  views,  respectively,  of  a  preferred  embodiment 
of  the  headrest  mechanism  in  a  dental  treatment 
chair.  For  purposes  of  clarity,  the  backrest  portion 
2  of  the  treatment  chair  (not  totally  shown)  is 
shown  in  phantom  without  details  of  support,  cush- 
ioning,  etc.,  which  details  are  not  necessary  for 
understanding  the  present  invention. 

A  headrest  pad  4  is  attached  to  one  end  of  a 
sliding  support  bar  6  which  extends  out  the  top  of 
backrest  2  and  is  slidable  therein.  Support  bar  6 
has  a  curved  portion  wherein  headrest  pad  4  is 
attached  and  a  substantially  straight  portion  which 
extends  into  backrest  2.  A  mounting  plate  8  se- 
cured  within  backrest  2  includes  a  support  means 
for  slidably  positioning  the  other  end  of  support  bar 
6  at  various  ones  of  plurality  of  fixed  positions.  The 
support  means  comprises  cam  plates  10  and  12 
secured  in  a  parallel  facing  relationship  on  mount- 
ing  plate  8  and  separated  by  a  rotatable  pin  14 
having  its  ends  captivated  by  a  portion  of  cam 
plates  10  and  12  which  is  located  toward  head  rest 
4.  Pin  14  has  a  cross-slot  16  located  therethrough, 
through  which  the  substantially  straight  portion  of 
support  bar  6  is  able  to  slide  through. 

The  facing  sides  of  cam  plates  10  and  12 
include  curved  cam  surfaces  18  therein,  which 
slidably  receive  the  ends  of  a  cam  following  pin  20. 
Cam  following  pin  20  is  secured  near  the  end  of 
support  bar  6  which  is  opposite  its  headrest  end.  A 
spring  22  associated  with  pin  20  urges  a  pawl  24 
against  a  bar  26  having  serrations  therein  which 
engage  pawl  24  to  form  a  ratchet  locking  mecha- 
nism  28  which  locks  the  position  of  support  bar  6 
into  any  one  of  a  plurality  of  positions  defined  by 
the  serrations  on  bar  26.  A  release  cable  (not 
shown)  having  an  end  attached  to  pawl  24  is  ac- 
cessable  from  the  headrest  end  of  backrest  2  for 
selectively  releasing  lock  mechanism  28  from  its 
present  position  and  thereby  allow  repositioning  of 
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allow  said  bar  to  be  slidable  with  respect  to  said 
support  means,  and 
cam  following  means  attached  to  said  bar  proxi- 
mate  said  second  end  for  causing  said  second  end 

5  to  be  engaged  with  and  to  follow  said  cam  surface 
of  said  support  means  when  said  bar  is  slid  with 
respect  to  said  support  means,  thereby  controlling 
the  angle  of  tilting  of  said  headrest  mounting  por- 
tion  of  said  bar. 

10  2.  A  device  according  to  Claim  1  ,  wherein: 
said  guide  means  comprises  a  pin  having  an  end 
rotatably  coupled  to  said  support  means,  said  pin 
having  a  cross-slot  therethrough  with  a  portion  of 
said  bar  intermediate  said  first  and  second  ends 

75  passing  through  and  being  slidable  within  said 
cross-slot. 

3.  A  device  according  to  Claim  2,  further  in- 
cluding: 
lock  means  attached  to  said  bar  proximate  said 

20  second  end  for  preventing  sliding  motion  of  said 
bar  through  said  cross-slot. 

4.  A  device  according  to  Claim  3,  wherein: 
said  support  means  comprises  a  substantially  flat 
mounting  plate  having  first  and  second  cam  plates 

25  mounted  thereon  in  a  spaced  apart  and  parallel 
relationship. 

5.  A  device  according  to  Claim  4,  wherein: 
first  and  second  ends  of  said  pin  are  adapted  to 
rotatably  engage  said  first  and  second  cam  plates, 

30  respectively. 
6.  A  device  according  to  Claim  5,  wherein: 

a  facing  side  of  each  of  said  cam  plates  include  an 
elongated  curved  slot  for  forming  said  curved  cam 
surface. 

35  7.  A  device  according  to  Claim  5,  wherein: 
said  cam  follower  comprises  a  pin  attached  to  said 
second  end  of  said  bar,  opposite  ends  of  said  pin 
adapted  for  engaging  and  following  said  cam  sur- 
faces  of  said  cam  plates,  respectively. 

40  8.  A  device  according  to  Claim  1  ,  wherein: 
a  middle  portion  of  said  curved  cam  surface  has  a 
substantially  uniform  curvature  for  defining  a  sub- 
stantial  portion  of  the  range  of  tilting  of  said  head- 
rest,  and  at  least  one  end  portion  has  a  curvature 

45  which  deviates  from  the  substantially  uniform  cur- 
vature  of  said  middle  portion  for  causing  said  head- 
rest  to  move  with  a  locus  of  rotation  which  is 
different  from  the  locus  of  rotation  defined  by  said 
middle  portion. 

so  9.  A  device  according  to  Claim  2,  wherein: 
movement  of  said  cam  following  means  along  said 
cam  following  surface  causes  said  second  portion 
of  said  bar  to  slide  through  said  slot  and  said  first 
portion  of  said  bar  to  move  along  a  curved  path 

55  having  an  origin  which  is  remote  from  said  support 
means  so  as  to  be  located  at  approximately  the 

cioser  to  the  lap  of  the  dentist.  A  raised  and 
lowered  position  of  the  headrest  is  shown  in  Figure 
4  in  solid  lines  and  phantom,  respectively. 

In  order  to  maintain  as  great  a  range  of  move- 
ment  of  the  patient's  head  as  with  the  first  embodi- 
ment  of  the  invention,  and  thereby  compensate  for 
the  lesser  degree  of  concavity  of  curved  cam  sur- 
faces  18',  support  bar  6'  has  a  sigmoidal  shape. 
More  specifically,  a  first̂   portion  32  of  bar  6'  which 
is  proximate  headrest  A  has  a  concavity  which  is 
oppositely  directed  from  the  direction  of  the  con- 
cavity  of  cam  surfaces  18'  (i.e.,  as  shown  in  Figure 
4,  the  concavity  of  cam  surfaces  18'  is  directed  up 
while  the  concavity  of  portion  32  of  bar  6'  is 
substantially  directed  down).  Furthermore,  a  sec- 
ond  portion  34  of  bar  6'  which  is  proximate  cam 
follower  20.'  has  a  concavity  which  is  directed  in 
substantially  the  same  direction  (up)  as  the  concav- 
ity  of  cam  surfaces  18'.  Thus,  bar  6'  has  oppositely 
directed  concavities  and  an  inflection  point  36 
therebetween. 

Thus  there  has  been  shown  and  described 
novel  apparatus  for  adjusting  the  tilting  angle  of  a 
headrest  which  fulfills  all  the  objects  and  advan- 
tages  sought  therefore.  Many  changes,  modifica- 
tions,  variations  and  other  uses  and  applications  of 
the  subject  invention  will,  however,  become  appar- 
ent  to  those  skilled  in  the  art  after  considering  this 
specification  and  the  accompanying  drawings 
which  disclose  only  a  preferred  embodiment  there- 
of.  For  example  although  in  the  illustrated  embodi 
ments  cam  plates  10  and  12  are  used,  it  is  possi- 
ble  to  use  a  single  cam  plate  which  is  relatively 
thick  so  as  to  fully  support  pin  14  by  only  one  end. 
Furthermore,  instead  of  having  bar  6  slide  through 
a  slot  16  in  pin  14,  bar  6  could  have  slots  or 
grooves  therein  instead  and  pin  14  could  engage 
these  slots  or  grooves.  Additionally,  the  headrest 
tilting  arrangement  can  be  used  in  a  treatment 
table,  as  well  as  in  a  treatment  chair.  All  such 
changes,  modifications,  variations  and  other  uses 
and  applications  which  do  not  depart  from  the  spirit 
and  scope  of  the  invention  are  deemed  to  be 
covered  by  the  invention  which  is  limited  only  by 
the  following  claims. 

Claims 

1  .  A  device  for  controlling  an  angle  of  tilting  of 
a  headrest  of  a  human  treatment  support,  compris- 
ing: 
a  bar  having  first  and  second  ends,  with  a  headrest 
mounting  portion  proximate  said  first  end; 
support  means  including  at  least  one  curved  cam 
surface  and  a  guide  means,  said  guide  means 
slidably  engaging  a  portion  of  said  bar  which  is 
intermediate  said  first  arid  second  ends  so  as  to 
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origin  of  the  locus  of  rotation  of  the  head  of  a 
patient  to  be  positioned  on  said  human  treatment 
support. 

10.  A  device  according  to  Claim  1,  wherein: 
said  bar  is  sigmoidally  shaped.  5 

1  1  .  A  device  according  to  Claim  1  0,  wherein: 
said  curved  cam  surface  has  a  concavity  oriented 
substantially  in  a  first  direction  and  said  bar  has  a 
first  concavity  proximate  said  first  end  which  is 
oriented  substantially  opposite  said  first  direction  10 
and  a  concavity  proximate  said  second  end  which 
is  oriented  substantially  in  said  first  direction,  and 
having  an  inflection  point  between  said  first  and 
second  concavities. 

12.  A  device  according  to  one  of  the  Claims  1  75 
to  11,  mounted  on  a  dental  chair  having  a  chair 
backrest  and  an  adjustable  headrest,  said  device 
comprising: 
a  mounting  plate  fixedly  attached  whithin  said  chair 
backrest;  20 
a  bar  having  first  and  second  ends,  with  a  headrest 
mounting  portion  proximate  said  first  end; 
support  means  coupled  to  said  mounting  plate  and 
including  a  curved  cam  surface  and  a  guide  means 
coupled  to  said  support  means,  said  guide  means  25 
slidably  engaging  a  portion  of  said  bar  which  is 
intermediate  said  first  and  second  ends  so  as  to 
allow  said  bar  to  be  slidable  with  respect  to  said 
support  means;  and 
cam  following  means  attached  to  said  bar  proxi-  30 
mate  said  second  end  for  causing  said  second  end 
to  be  engaged  with  and  to  follow  said  cam  surface 
of  said  support  means  when  said  bar  is  slid  with 
respect  to  said  support  means,  thereby  controlling 
the  angle  of  tilting  of  said  headrest  mounting  por-  35 
tion  of  said  bar. 

40 
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