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5i)  Movable  seating  system  for  aircraft. 

An  adjustable  seating  system  particularly  adapt- 
ed  for  use  in  a  passenger  aircraft,  where  there  are  a 
pair  of  tracks  mounted  in  the  floor  of  the  aircraft,  and 
a  plurality  of  seating  units  mounted  to  these  tracks. 
Each  seating  unit  has  a  pair  of  interconnected  trac- 
tion  wheels  which  have  positive  engagement  with  the 
tracks,  so  as  to  avoid  skewing  of  the  seating  units  as 
these  are  moved  along  the  tracks.  Pivotally  mounted 
ocking  members  lock  the  rear  leg  portions  of  the 
seating  units  to  the  tracks  at  selected  locations, 
relescoping  track  cover  members  cover  the  track 
sections  that  extend  between  adjacent  seating  units. 
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MOVABLE  SEATING  SYSTEM  FOR  AIRCRAFT 

BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention 

The  present  invention  relates  to  a  seating  sys- 
tem  particularly  adapted  for  use  in  an  aircraft,  and 
more  particularly  a  seating  system  where  the  seat 
rows  can  be  conveniently  moved  forwardly  or  rear- 
wardly  to  selected  locations  in  the  aircraft  to  adjust 
the  pitch  (i.e.  spacing)  of  the  seats  and  in  some 
instances  to  make  additional  space  for  cargo  or  the 
like. 

Background  Art 

In  many  modem  day  commercial  passenger 
aircraft,  two  or  more  seats  are  connected  to  an 
undercarriage  to  make  a  seat  row,  and  the  under- 
carriage  is  in  turn  securely  mounted  to  two  under- 
lying  longitudinally  extending  tracks.  Normally,  the 
seat  undercarriages  are  mounted  to  these  tracks  in 
a  manner  that  it  is  a  very  time  consuming  operation 
to  unlock  the  undercarriages  from  the  tracks  and 
move  the  seats  to  a  different  location.  Yet,  there 
are  many  instances  where  it  would  be  desirable  to 
adjust  the  location  of  the  seat  rows.  For  example,  it 
may  be  desirable  to  adjust  the  seat  rows  locations 
for  use  on  certain  flights  to  bring  the  rows  closer 
together  to  accommodate  more  passengers.  For 
other  flights  where  lower  density  passenger  loading 
is  more  desirable,  the  seat  rows  would  be  moved 
back  to  locations  with  greater  spaces  between 
them.  In  some  instances,  it  may  be  desirable  to 
move  the  seat  rows  very  close  together  so  that 
room  could  be  made  for  cargo. 

One  type  of  track  which  is  commonly  used  for 
mounting  seats  in  passenger  aircraft  is  one  where 
the  track  has  a  lengthwise  dovetail-shaped  pas- 
sageway,  where  there  are  two  laterally  and  in- 
wardly  extending  flanges  or  lips  that  form  the  up- 
per  part  of  the  passageway.  At  regularly  spaced 
intervals  along  the  length  of  the  track,  the  two  lips 
or  flanges  are  formed  with  circularly  curved  cutouts 
so  that  these  circular  cutouts  collectively  form  verti- 
cal  circular  openings  interconnected  by  narrower 
elongate  rectangular  openings. 

The  seat  mounting  devices  are  arranged  so 
that  circular  foot  members  at  the  lower  end  of  the 
undercarriage  are  inserted  downwardly  through  the 
circular  openings,  and  the  mounting  device  is  then 
moved  forwardly  or  rearwardly  approximately  one- 
half  of  the  distance  of  the  spacing  of  the  circular 
openings.  This  places  the  foot  members  beneath 

related  inwardly  extending  lips  of  the  track  mem- 
ber,  so  that  the  foot  members  cannot  be  moved 
upwardly  while  in  that  location.  Then  a  vertical 
plunger  or  shear  pin  is  inserted  into  an  adjacent 

5  vertical  circular  opening  to  prevent  the  fitting  from 
being  moved  forwardly  or  rearwardly.  In  one  type 
of  such  seat  mounting  and  connecting  device, 
there  is  an  "anti-rattle"  mechanism  which  is  a 
threaded  member  which  is  mounted  on  a  pivotally 

10  mounted  member.  By  moving  the  threaded  mem- 
ber  inwardly,  the  pivotally  mounted  member  is 
urged  in  a  direction  to  press  the  foot  member 
upwardly  against  the  inwardly  extending  lips  of  the 
seat  track. 

75  With  this  prior  art  seat  fastening  and  mounting 
system,  to  move  the  seat  rows  to  a  new  location,  it 
is  necessary  for  a  workman  to  assume  a  position 
very  close  to  the  floor  level.  The  workman  un- 
screws  the  anti-rattle  mechanism  of  each  seat 

20  mounting,  and  then  moves  the  plunger  or  shear  pin 
to  the  non-engaged  position.  After  the  mounting 
devices  for  a  particular  row  of  seats  are  so  placed 
in  the  unlocked  position,  the  seat  row  can  be 
moved  forwardly  or  rearwardly  a  short  distance  so 

25  that  the  feet  members  register  with  adjacent  verti- 
cally  aligned  openings  in  the  tracks.  Then  the  seat 
row  can  be  lifted  free  of  the  track  and  moved  to 
another  location,  placed  into  the  desired  locking 
position  and  secured  to  the  tracks.  In  general,  the 

30  rearranging  of  the  seat  rows  in  a  modem  day 
passenger  airliner  can  be  an  overnight  operation. 

A  search  of  the  U.S.  patent  literature  has  dis- 
closed  a  number  of  patents  showing  various  seat 
systems  and  mounting  devices,  and  components 

35  possibly  related  thereto.  These  are  as  follows: 
U.S.  1,922,582,  Goodrich,  illustrates  a  system 

where  a  number  of  chairs-can  be  mounted  to  a  rail, 
which  in  one  embodiment  is  a  telescoping  rail.  The 
chairs  have  wheels  which  fit  into  the  rails,  and 

40  pawls  are  provided  to  hold  the  chairs  in  place.  The 
rail,  with  the  chairs  thereon,  can  be  swung  upwar- 
dly  about  a  back  pivot  mounting  to  place  the  chairs 
out  of  the  way. 

U.S.  2,539,010,  Coxx,  illustrates  a  method  of 
45  moving  an  aircraft  by  means  of  a  powered  cart 

which  is  attached  to  the  wheels  of  the  aircraft. 
U.S.  2,735,476,  Fieber,  shows  a  crash  seat 

where  the  seat  is  mounted  on  wheels.  On  impact, 
the  seat  moves  forwardly  and  upwardly  to  absorb 

so  the  impact  of  the  crash. 
U.S.  2,971,566,  Negroni,  shows  a  pilot  seat  for 

an  aircraft,  and  particularly  a  helicopter,  where  the 
seat  is  mounted  on  rollers.  Plungers  84  and  84a 
penetrate  holes  90  to  hold  the  seat  in  a  particular 
position. 

2 
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u.o.  j,foa,id4,  anepneara,  snows  a  device  to 
tow  an  aircraft,  where  there  is  a  wheel  16  having  a 
number  of  peripheral  lugs  32  that  engage  holes  34 
along  a  pathway  36,  thus  insuring  positive  engage- 
ment  with  the  pathway. 

U.S.  3,583,322,  Vuykukal.  shows  a  restraint  de- 
vice  that  can  be  attached  to  a  person  who  is  in  a 
zero  gravity  environment.  This  device  has  rollers 
which  move  along  a  rail. 

U.S.  3,805,704,  Schauffler,  illustrates  a  trans- 
portation  system  where  coupled  seats  and  bag- 
gage  units  for  individual  passengers  are  carried  by 
different  types  of  vehicles. 

U.S.  3,986,459;  Riley,  shows  a  seat  mounting 
structure  where  there  is  an  underlying  track  having 
a  lengthwise  dovetail-shaped  slot  with  circular  verti- 
cal  openings.  Head  members  fit  in  the  dovetail 
opening  and  can  be  moved  to  positions  between 
the  vertical  circular  openings  to  retain  the  mounting 
structure  to  the  track.  A  locking  plunger  58  is 
moved  downwardly  to  engage  one  of  the  circular 
openings  to  hold  the  mounting  mechanism  in  its 
position  where  it  is  secured  to  the  underlying  track. 

U.S.  3,999,630,  McPhee,  shows  an  overhead 
rail  system  where  a  carrier  for  food,  snack  and 
beverage  service  is  suspended  from  the  overhead 
track,  with  wheels  mounted  in  the  track. 

U.S.  4,047,689,  Grendahl,  shows  a  track  fitting 
where  the  track  is  similar  to  that  shown  in  the  Riley 
patent,  U.S.  3,986,459.  There  are  a  plurality  of 
lobes  which  reach  outwardly  to  fit  against  the  in- 
wardly  protruding  lips  or  flanges  of  the  track,  and 
shear  members  fit  into  the  circular  openings  to 
told  the  fitting  in  place.  The  lobe  retaining  mem- 
bers  are  arranged  in  a  particular  way  to  obtain  a 
desired  distribution  of  the  loads. 

U.S.  4,062,298,  Weik,  shows  an  anti-rattle  de- 
rice  used  in  the  same  general  type  of  retaining 
■nechanism  that  is  shown  in  the  Grendahl  and  Riley 
satents.  In  this  device,  the  shear  pin  that  fits  in  the 
;ircular  hole  is  urged  downwardly  by  an  angled  slot 
n  the  shear  pin  body,  this  slot  being  engaged  by  a 
jin  which  is  movable  fore  and  aft  by  rotation  of  a 
tireaded  member  to  cause  the  shear  pin  to  be 
jither  removed  from  the  floor  track  or  forced 
igainst  it  so  as  to  preload  the  fitting  and  prevent  it 
rom  rattling. 

U.S.  4,157,797,  Fox,  shows  a  seating  assembly 
or  an  aircraft  where  the  seats  are  placed  on  lon- 
jitudinally  extending  rails,  and  the  seat  members 
ire  mounted  on  rollers  that  permit  the  seats  to  be 
noved  along  the  rails.  This  seat  can  be  locked  in 
various  positions  by  means  of  vertically  movable 
atch  mechanisms  which  fit  into  expanded  openings 
n  the  track. 

U.S.  4,229,040,  Howell  et  al,  shows  a  seat 
support  structure  where  the  seat  legs  have  what 
are  called  bifurcated  lower  ends  which  can  accom- 
modate  a  seat  track  locking  fixture  in  supporting 

5  members  that  are  fixed  to  the  leg  structure  to 
furnish  added  rigidity. 

U.S.  4,376,522,  Banks,  shows  a  securing  mem- 
ber  for  an  aircraft  seat,  where  the  track  has  the 
same  general  configuration  as  the  Riley  and  Gren- 

70  dahl  patents.  A  lever  moves  a  plunger  38  downwar- 
dly  into  the  circular  opening  to  hold  the  securing 
device  in  place.  There  is  a  spring  clip  which  holds 
the  lever  in  its  down  position.  This  spring  clip  can 
be  rotated  away  from  the  lever  to  free  the  spring 

75  clip  and  permit  the  lever  to  be  moved  upwardly. 
U.S.  4,396,175,  Long  et  al,  shows  the  same 

type  of  track  as  in  the  Riley  and  Grendahl  patents. 
There  is  a  lever  which  moves  the  locking  plunger 
downwardly  to  secure  the  seat  mounting  mecha- 

20  nism  to  the  track.  There  is  a  threaded  anti-rattJirig 
member  which  must  be  unscrewed  to  a  location  to 
permit  the  lever  to  be  moved  to  move  the  plunger 
to  its  nonlocking  position. 

U.S.  4,475,701,  Martin,  shows  a  telescoping 
25  cover  member  which  is  fitted  onto  the  exposed 

portion  of  the  track  that  extends  between  the  front 
leg  of  a  rear  seat  to  the  rear  leg  of  a  forward  seat. 

U.S.  4,496,271,  Spinosa  et  al,  shows  a  fitting  to 
be  used  in  a  track  such  as  that  shown  in  the  Riley 

?o  and  Grendahl  patents.  This  fitting  has  a  lower  por- 
tion  with  outwardly  extending  locking  members. 
This  lower  portion  is  slidable  into  its  locking  posi- 
tion. 

In  view  of  the  foregoing,  it  is  an  object  of  the 
k  present  invention  to  provide  a  convenient  and  reli- 

able  seating  system  for  a  passenger  aircraft  or  the 
like,  where  the  seats  can  be  quickly  and  effectively 
moved  to  different  locations  to  provide  different 
seating  arrangements  and/or  additional  space  for 

to  cargo  or  other  purposes. 

Summary  of  the  Invention 

is  The  adjustable  seating  system  of  the  present 
invention  is  particularly  adapted  for  use  in  a  pas- 
senger  vehicle,  and  more  particularly  adapted  for 
use  in  a  passenger  aircraft. 

There  is  a  track  assembly  having  a  longitudinal 
o  axis  and  comprising  at  least  two  tracks,  each  hav- 

ing  a  related  lengthwise  axis  parallel  to  the  longitu- 
dinal  axis.  Each  track  comprises  a  pair  of  laterally 
spaced  flange  members  extending  along  the 
lengthwise  axis  and  reaching  laterally  toward  one 

5  another  to  form  a  related  track  passageway  which 
extends  along  the  lengthwise  axis  of  the  track. 
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The  two  flange  members  of  each  track  are 
formed  with  lateral  recesses  which  provide  en- 
larged  openings  that  are  positioned  at  regularly 
spaced  intervals  along  the  lengthwise  axis.  The 
enlarged  openings  are  interconnected  by  narrower 
openings  defined  by  related  retaining  flange  por- 
tions  positioned  between  related  adjacent  pairs  of 
enlarged  openings. 

There  is  a  plurality  of  seating  units  mounted  to 
the  track  assembly  along  the  longitudinal  axis. 
Each  seating  unit  has  a  traction  wheel  assembly 
comprising  at  least  two  traction  wheels,  each  of 
which  engages  a  related  one  of  the  two  tracks. 
Each  traction  wheel  has  a  peripheral  portion  with  a 
plurality  of  protrusions  positioned  and  spaced  rela- 
tive  to  one  another  so  as  to  match  positioning  and 
spacing  of  the  enlarged  openings  of  its  related 
track.  The  traction  wheels  of  each  assembly  are 
operatively  interconnected  in  a  manner  that  rotation 
of  a  first  one  of  the  traction  wheels  causes  a 
corresponding  rotation  of  a  second  one  of  the 
traction  wheels  so  that  with  the  two  traction  wheels 
engaged  with  their  related  tracks,  rates  of  travel  of 
the  two  wheels  over  their  related  tracks  are  equal. 

Each  seating  unit,  has  at  least  two  mounting 
and  locking  assemblies,  each  of  which  operatively 
engages  a  related  one  of  the  two  tracks.  Each 
mounting  and  locking  assembly  comprises  a  retain- 
ing  foot  member  connected  to  the  seating  unit  and 
having  at  least  one  foot  positioned  within  the  track 
passageway  of  its  related  track.  The  foot  is  adapt- 
ed  to  engage  selected  related  retaining  flange  por- 
tions  of  its  related  track. 

Each  mounting  and  locking  assembly  also  has 
a  locking  member  having  a  locking  element  which 
is  mounted  to  the  retaining  foot  member  (desirably 
pivotally  mounted  at  a  first  pivot  location)  for  move- 
ment  between  a  locking  position  where  the  locking 
element  is  positioned  in  one  of  the  enlarged  open- 
ings  to  prevent  fore  and  aft  movement  of  the 
mounting  and  locking  assembly,  and  a  release 
position  where  the  locking  element  is  removed 
from  the  enlarged  opening.  The  locking  member  is 
arranged  relative  to  the  retaining  foot  member  so 
that  with  the  locking  member  in  its  locking  position, 
the  foot  is  positioned  beneath  at  least  one  of  the 
retaining  flange  portions. 

In  the  preferred  form,  the  locking  member  is 
further  arranged  so  that  movement  of  the  locking 
member  to  the  locking  position  causes  the  locking 
member  to  have  an  operative  lifting  engagement 
between  its  related  track  and  the  related  foot  mem- 
ber  to  press  the  retaining  foot  member  upwardly 
against  the  retaining  flange  portions.  This  prevents 
rattling  motion  of  the  mounting  and  locking  assem- 
bly. 

Each  seating  unit  has  locking  and  unlocking 
actuating  means  operatively  connected  to  the  lock- 
ing  members  of  the  seating  unit  to  move  the  lock- 
ing  members  between  their  locking  and  release 

5  positions.  Thus,  the  seating  units  can  be  moved  to 
selected  locations  by  moving  the  actuating  means 
of  the  seating  units  which  are  to  be  moved  to  the 
unlocking  position,  and  then  moving  the  seating 
units  along  the  track  assembly. 

70  Preferably,  there  are  a  plurality  of  track  cover 
assemblies,  each  track  cover  assembly  comprising 
at  least  two  telescoping  cover  members.  Each 
track  cover  assembly  is  positioned  over  a  related 
track  section  that  extends  between  adjacent  seating 

75  units. 
In  the  preferred  form,  the  cover  members  of 

each  track  assembly  have  interengaging  stop 
means  which  limits  telescoping  movement  of  the 
two  track  cover  members  towards  and  away  from 

20  one  another.  One  of  the  cover  members  is  con- 
nected  to  one  seating  unit,  and  a  second  of  the 
cover  members  is  connected  to  one  seating  unit, 
and  a  second  of  the  cover  members  is  connected 
to  a  second  adjacent  seating  unit. 

25  In  a  preferred  form,  at  least-some  of  the  track 
cover  members  have  spaced  marking  means  there- 
on,  corresponding  to  the  spacing  of  the  enlarged 
openings  of  the  track.  Thus,  with  one  seating  unit 
being  properly  positioned  relative  to  the  track  as- 

30  sembly  for  locking  engagement  thereto,  an  adja- 
cent  one  of  the  seating  units  can  be  positioned  in 
accordance  with  the  marking  means  on  the  track 
cover  assembly  so  as  to  be  properly  positioned  for 
locking  engagement  to  the  track  assembly. 

35  Desirably,  the  system  is  arranged  to  provide 
minimum  and  maximum  spacing  distances  be- 
tween  adjacent  seating  units.  The  stop  means  of 
the  cover  assemblies  are  arranged  to  limit  relative 
travel  between  adjacent  seating  units  to  said  mini- 

40  mum  and  maximum  distances. 
In  one  form,  the  system  further  comprises  a 

power  unit  adapted  to  operatively  engage  and 
cause  rotation  of  at  least  one  traction  wheel  of  one 
of  the  traction  wheel  assemblies  to  cause  move- 

45  ment  of  the  related  seating  unit. 
In  the  preferred  form,  roller  means  is  posi- 

tioned  adjacent  each  mounting  and  locking  assem- 
bly.  Each  of  the  roller  means  is  positioned  in  a 
manner  that!  movement  of  its  related  locking  mem- 

50  ber  of  the  mounting  and  locking  assembly  to  the 
release  position  brings  the  roller  means  into  bear- 
ing  engagement  with  its  related  track.  This  facili- 
tates  movement  of  the  seating  unit. 

Desirably,  the  actuating  means  comprises  a 
55  manually  operated  lever  positioned  adjacent  the 

seating  unit.  In  a  modified  embodiment,  the  actuat- 
ing  means  is  combined  with  the  track  cover  mem- 

4 
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uwr  so  mat  ine  xracK  cover  memoer  itseit  tunctions 
as  a  manually  operated  lever  to  move  the  locking 
member  between  its  engaged  and  disengaged  po- 
sition. 

The  preferred  configuration  of  the  mounting 
and  locking  assembly  is  such  that  the  locking 
member  has  a  downwardly  facing  cam  surface 
which  engages  an  upwardly  facing  surface  of  the 
track  member.  The  cam  surface  is  arranged  in  a 
manner  that  rotational  movement  of  the  locking 
member  to  its  locking  position  causes  camming 
engagement  of  the  cam  surface  to  raise  the  retain- 
ing  foot  member. 

In  the  specific  embodiments  shown  herein,  the 
mounting  and  locking  assembly  further  comprises 
actuating  rod  means  pivotally  connected  to  the 
locking  member  at  a  second  pivot  location  spaced 
from  the  first  pivot  location.  The  actuating  rod 
means  is  operatively  connected  to  the  locking  and 
unlocking  acutating  means. 

In  a  first  specific  embodiment  shown  herein, 
the  cam  surface  is  positioned  intermediate  the  first 
and  second  pivot  locations  on  said  locking  mem- 
ber. 

In  the  method  of  the  present  invention,  there  is 
provided  apparatus  such  as  that  described  above. 
To  rearrange  the  positioning  of  the  seating  units, 
the  locking  and  unlocking  actuating  means  of  the 
seating  units  which  are  to  be  moved  are  moved  to 
their  unlocking  positions.  This  leaves  each  seating 
unit  supported  by  the  traction  wheel  assembly  and 
the  roller  means.  Then,  the  seating  units  can  be 
Tioved  either  under  power  or  manually  to  the  de- 
sired  location. 

With  the  telescoping  cover  members  intercon- 
lectjng  the  seating  units,  and  with  these  telescop- 
ng  cover  members  being  provided  with  appro- 
bate  stop  means,  movement  of  one  seating  unit 
»n  be  utilized  to  move  other  of  said  seating  units 
hrough  the  action  of  the  track  cover  members 
which  also  function  as  seat  unit  spacing  members. 

In  the  preferred  form,  when  one  of  the  seating 
jnrts  is  locked  in  place,  adjacent  seating  units  can 
>e  properly  positioned  relative  to  the  enlarged 
)penings  of  the  tracks,  by  use  of  the  markings  on 
he  cover  members. 

Other  features  of  the  present  invention  will  be- 
:ome  apparent  from  the  following  detailed  descrip- 
ion. 

wiei  inscription  ot  me  urawing 

Figure  1  is  an  isometric  view  illustrating  a 
rst  embodiment  of  the  seating  system  of  the 
resent  invention; 

Figure  2  is  an  isometric  view  of  one  of  the 
rear  leg  mounting  portions  of  the  system  of  Figure 
1,  with  portions  thereof  being  broken  away  for' 
clarity  of  illustration; 

5  'Figure  3  is  an  isometric  view  of  the  forward 
mounting  portion  of  one  seat  row,  and  also  showing 
one  of  the  two  traction  wheels  provided  for  each  of 
the  seat  rows; 

Figure  4  is  an  isometric  view  of  a  single 
to  undercarriage  of  one  seat  row,  with  portions  thereof 

being  broken  away  for  clarity  of  illustration; 
Figure  5  is  a  side  elevational  view  of  the 

undercarriage  of  Figure  4,  with  portions  thereof 
being  removed  for  clarity  of  illustration; 

75  Figure  6  is  a  view  similar  to  Figure  5,  illus- 
trating  the  rear  mounting  and  locking  assembly  of 
the  undercarriage  of  Figure  5,  with  the  locking 
member  being  in  its  secured  position; 

Figure  7  is  a  view  similar  to  Figure  6,  but 
20  showing  the  locking  member  in  its  released  posi- 

tion; 
Figure  8  is  a  sectional  view  taken  along  line 

8-8  of  Figure  5,  and  showing  a  front  mounting  foot 
of  the  present  invention; 

?5  Figure  9  is  a  view  taken  along  line  9-9  of 
Figure  5,  and  showing  one  of  the  two  traction 
wheels  used  for  one  seat  row; 

Figure  10  is  a  view  taken  at  the  location  of 
line  10-10  of  Figure  6,  showing  the  rear  locking 

m  member  in  its  secure  or  locked  position; 
Figure  1  1  is  a  view  taken  at  the  location  of 

line  11-11  of  Figure  7,  and  showing  the  rear  locking 
member  in  its  unlocked  or  released  position; 

Figure  12  is  a  view  similar  to  Figure  5, 
(5  looking  at  an  undercarriage  in  side  elevational  view, 

and  showing  a  second  embodiment  of  the  present 
invention,  with  the  rear  locking  member  in  its 
locked  position; 

Figure  13  is  a  view  similar  to  Figure  12, 
io  showing  the  rear  locking  member  of  the  second 

embodiment  in  its  release  position; 
Figure  14  is  a  cross-sectional  view  along  a 

line  transverse  to  a  lengthwise  axis  and  illustrating 
a  modified  version  of  the  telescoping  track  cover  of 

'5  the  present  invention;  and 
Figure  15  is  a  side  elevational  view  showing 

a  further  embodiment  where  the  track  cover  mem- 
ber  functions  as  a  lever  to  move  the  locking  mem- 
ber  into  and  out  of  locking  engagement.  * 

o 

Detailed  Description  of  the  Preferred  Embodiments 

With  reference  to  Figure  1  ,  the  seating  system 
5  of  the  present  invention,  generally  designated  10, 

comprises  a  number  of  seat  rows  12,  each  of 
which,  in  this  particular  embodiment,  is  made  up  of 
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three  seats  14.  The  three  seats  14  of  each  row  are 
mounted  on  a  seat  frame  or  undercarriage  16, 
which  in  turn  is  movable  mounted  to  a  pair  of 
longitudinally  extending  tracks  18. 

The  undercarriage  16  comprises  a  main  frame 
20  to  which  the  seats  14  are  directly  mounted,  a 
pair  of  forward  mounting  members  22,  a  pair  of 
rear  mounting  and  locking  assemblies  24,  and  a 
traction  wheel  assembly  26. 

With  reference  to  Figure  3,  each  track  18  has  a 
main  structural  portion  in  the  form  of  an  I-beam  28, 
comprising  a  lower  flange  30,  a  vertical  web  32, 
and  an  upper  flange  34.  Extending  upwardly  from 
the  upper  flange  34  are  two  "inverted  L-shaped" 
members  36,  each  of  which  has  a  laterally  and 
inwardly  extending  lip  or  flange  38,  with  the  two 
flanges  of  each  track  being  spaced  a  moderate 
distance  from  one  another.  The  two  flanges  38  are 
provided  with  matching  circular  recesses  40  which 
collectively  form  a  plurality  of  vertically  aligned  and 
longitudinally  spaced  vertical  through  circular  open- 
ings  40-40.  Thus,  each  pair  of  adjacent  openings 
40-40  is  connected  by  a  related  rectangular  con- 
necting  opening  42. 

Track  members  18  such  as  described  above 
(and  comprising  components  28-42)  have  existed 
in  the  prior  art  for  a  number  of  years,  and  are 
present  in  many  modem  day  passenger  aircraft.  As 
discussed  previously  herein,  the  common  prior  art 
method  of  mounting  the  seat  rows  12  to  these 
tracks  18  is  a  very  time  consuming  and  labor 
intensive  operation.  As  will  be  disclosed  in  more 
detail  later  herein,  the  present  invention  is  particu- 
larly  adapted  to  be  used  in  conjunction  with  the 
prior  art  track  members  18. 

The  undercarriage  16  has  an  upper  rectangular 
frame  portion,  made  up  of  forward  and  rear,  lat- 
erally  extending,  tubular  frame  members  46  and 
48,  respectively,  and  a  plurality  of  longitudinally 
aligned  cross  members  50.  There  are  two  down- 
wardly  and  rearwardly  extending  rear  legs  52,  and 
two  substantially  vertically  aligned  forward  legs  54, 
with  the  lower  ends  of  the  legs  52  and  54  terminat- 
ing  above  respective  tracks  18.  A  pair  of  fairing 
members  56  and  58  connect  to  and  extend  be- 
tween  each  forward  leg  54  and  its  related  rear  leg 
52  at  the  lower  ends  thereof.  The  elements  of  the 
undercarriage  can  be  made  as  separate  elements 
joined  to  one  another  or  as  a  single  integral  mem- 
ber. 

With  reference  to  Figures  3  and  8,  it  can  be 
seen  that  each  forward  mounting  member  22  com- 
prises  a  circular  horizontally  extending  foot  60  that 
is  connected  to  a  vertical  plate  or  post  62  that  is  in 
turn  connected  to  the  lower  end  of  the  front  leg  54. 
This  foot  60  is  sized  so  that  it  can  pass  through 
one  of  the  circular  openings  40-40,  but  is  suffi- 
ciently  wide  so  that  when  it  is  under  a  pair  of 

inwardly  protruding  lips  38,  it  remains  secured  in 
the  track  passageway  or  slideway  64  defined  by 
the  upper  flange  34  and  the  two  inverted  L-shaped 
members  36. 

5  With  reference  to  Figures  3,  5  and  9,  the 
traction  wheel  assembly  26  comprises  a  pair  of 
traction  wheels  66  each  of  which  has  its  periphery 
formed  with  a  plurality  of  evenly  spaced,  outwardly 
protruding  circular  lugs  68,  and  each  of  which 

io  travels  over  a  related  track  18.  These  lugs  68  each 
have  a  circular  configuration  matching  that  of  the 
circular  track  openings  40-40,  and  the  spacing  of 
the  lugs  68  matches  the  spacing  of  the  circular 
openings  40-40.  Thus,  each  wheel  66  moves  along 

75  its  related  track  18  with  the  lugs  68  fitting  in  the 
openings  40-40  in  sequence  for  positive  engage- 
ment.  Each  traction  wheel  assembly  26  comprises 
two  traction  wheels  66,  with  each  pair  of  wheels  66 
being  rigidly  interconnected  by  a  laterally  extend- 

20  ing  cylindrical  shaft  70  located  beneath  forward 
parts  of  the  seats  14  a  short  distance  above  the 
aircraft  door. 

The  end  of  the  shaft  70  which  is  adjacent  an 
aisle  of  the  aircraft  is  provided  with  an  interior  plug 

25  72  which  is  fixed  to  the  shaft  and  has  a  transverse 
slot  74  which  is  adapted  to  receive  a  flat  drive 
member  in  driving  engagement. 

As  illustrated  in  Figure  1,  there  is  a  drive  unit 
76  mounted  to  a  set  of  four  wheels  78  which  are 

30  driven  by  a  motor  80  which  can  be  battery  power- 
ed.  The  drive  unit  76  has  a  rotatable  drive  member 
82  which  can  be  inserted  into  the  shaft  slot  74  in 
driving  engagement.  The  inside  fairing  member  56 
(the  one  adjacent  the  aisle)  is  provided  with  a 

35  through  opening  84  to  provided  access  to  the  drive 
slot  74  of  the  shaft  70.  Thus,  the  drive  unit  76  is 
able  to  cause  rotation  of  the  two  traction  wheels  66 
to  move  the  related  seat  row  12  forwardly  or  rear- 
wardly. 

40  Alternatively,  each  seat  row  12  can  be  man- 
ually  pushed  forwardly  or  rearwardly.  In  either  case 
(whether  manually  powered  or  powered  by  the  unit 
76),  the  fact  that  the  two  traction  wheels  66  are 
rigidly  interconnected  by  the  shaft  70  insures  that 

45  the  wheels  66  of  each  traction  wheel  assembly  26 
will  rotate  at  the  same  rotational  speed.  This  in- 
sures  that  the  movement  of  each  seat  row  12  will 
proceed  evenly,  without  any  skewing  of  the  seat 
row  12. 

50  As  another  option,  the  drive  members  could  be 
mounted  directly  to  the  undercarriage  16,  so  that 
each  seat  row  could  have  its  own  built-in  power 
unit.  These  power  units  could  be  controlled  from  a 
single  control  location,  and  the  control  system 

55  could  be  computerized  to  cause  movement  of  the 
seat  rows  in  accordance  with  programmed  pat- 
terns. 

6 
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i  o  aescnoe  the  two  rear  mounting  and  locking 
assemblies  24  that  are  provided  for  each  seat  row 
12,  reference  is  now  made  to  Figures  2,  6,  7,  10 
and  1  1  .  The  lower  end  of  each  of  the  two  rear  legs 
52  is  fixedly  connected  to  a  lower  end  mounting 
structure  86  which  in  turn  is  pivotally  connected  at 
88  to  a  retaining  foot  member  90.  As  its  name 
implies,  this  foot  member  90  has  forward  and  rear 
retaining  feet  92,  each  of  which  has  generally  the 
same  configuration  as  the  previously  described 
front  foot  60.  Thus,  each  of  these  retaining  feet  92 
has  a  generally  circular  configuration  so  that  it  can 
move  vertically  through  each  of  the  circular  track 
openings  40-40.  However,  when  the  retaining  foot 
member  90  is  positioned  so  that  the  two  feet  92 
are  located  immediately  below  respective  rectangu- 
lar  connecting  openings  42,  the  two  retaining  feet 
92  are  held  to  the  related  track  18  by  the  track  lip 
or  flange  portions  38  positioned  immediately 
above.  The  main  body  portion  of  the  foot  retaining 
member  90  has  a  width  moderately  smaller  than 
the  width  of  the  rectangular  connecting  openings 
42.  This  permits  each  seat  row  12  to  be  moved 
forwardly  and  rearwardly  while  the  feet  92  remain 
in  the  passageways  64  of  the  two  tracks  18. 

Each  rear  mounting  and  locking  assembly  24 
further  comprises  a  locking  member  94  made  up  of 
two  elbow-shaped  plate  members  96  which  are 
pivotally  connected  at  their  forward  end  at  98  to  the 
related  retaining  foot  member  90.  The  upper  rear 
end  of  the  two  plate  members  96  are  pivotally 
connected  at  100  to  the  lower  end  of  an  actuating 
rod  102  positioned  in  a  related  rear  leg  52.  The 
upper  end  of  this  rod  102  is  pivotally  connected  at 
104  to  a  related  actuating  arm  106.  The  two  actuat- 
ing  arms  106  of  the  two  rear  mounting  and  locking 
assemblies  24  are  both  fixedly  connected  to  a  shaft 
108  that  is  positioned  within  the  rear  tubular  frame 
member  48  for  limited  rotation  therein.  The  inside 
end  of  the  shaft  108  (i.e.  that  end  of  the  shaft 
closer  to  the  aisle  of  the  airplane)  is  in  turn  con- 
nected  to  an  elongate  locking  and  unlocking  handle 
110. 

As  indicated  previously,  the  two  plate  members 
96  that  make  up  the  locking  member  94  each  have 
an  elbow-like  configuration.  Thus,  there  is  a  lower 
forwardly  extending  portion  112  and  a  rear  upwar- 
dly  extending  portion  114.  At  the  lower  edge  of 
each  of  the  lower  portions  112,  there  is  a  laterally 
extending  arcuate  plug  or  locking  portion  116  that 
matches  the  contour  of  the  circular  openings  40  of 
the  track  18. 

The  rear  mounting  and  locking  assembly  24 
has  a  locked  position  where  the  locking  member  94 
is  rotated  downwardly  to  the  position  shown  in 
Figures  2,  6  and  10.  in  this  position,  the  two  plug 
or  locking  portions  116  fit  within  a  related  circular 
opening  40  in  the  track  18.  Further,  in  the  locked 

position,  the  locking  and  unlocking  handle  110  is 
positioned  horizontally  against  the  lower  side  of 
one  of  the  horizontal  seat  portions  of  one  of  the 
three  seats  14.  In  this  seat  locking  position,  the 

5  handle  itself  can  be  locked  in  place  by,  for  exam- 
ple,  a  key  operated  lock  which  could  only  be 
unlocked  by  one  of  the  attendants  in  the  airplane. 
This  would  prevent  the  accidental  unlocking  of  the 
seat  row  12. 

io  Another  significant  feature  of  the  present  inven- 
tion  is  that  the  locking  member  94  is  so  arranged 
that  when  it  is  in  its  locked  position,  the  retaining 
foot  member  90  is  urged  upwardly  so  that  the  two 
retaining  feet  92  press  upwardly  against  the  track 

75  lip  or  flange  portions  38  that  are  positioned  imme- 
diately  above.  (This  can  best  be  seen  with  refer- 
ence  to  Figures  10-11.  In  the  locked  position  of 
Figure  10,  it  can  be  seen  that  the  foot  92  is 
engaging  the  lip  38-the  other  lip  38  not  being 

20  shown  for  ease  of  illustration.  In  the  unlocked  posi- 
tion  of  Figure  11,  the  foot  92  is  positioned  in  the 
track  slot  or  slideway  64  so  as  to  be  substantially 
out  of  engagement  with  the  adjacent  surfaces  of 
the  track  18.) 

25  This  engagement  of  the  feet  92  with  the  lips  38 
is  accomplished  by  reason  of  the  lower  surface 
portions  118  of  the  plate  member  96  being  formed 
as  cam  surfaces  that  are  pressed  against  the  upper 
surface  of  the  lips  or  flanges  38  of  the  track  18. 

30  These  surface  portions  118  function  in  the  manner 
of  a  fulcrum  so  that  the  downward  and  rearward 
force  exerted  by  the  actuating  rods  102  at  the  pivot 
location  100  causes  the  forward  pivotal  connection 
98  of  the  two  plate  members  96  of  the  locking 

35  member  94  to  .be  urged  upwardly  to  lift  the  retain- 
ing  foot  member  90  a  short  distance  upwardly.  This 
engagement  of  the  foot  members  with  the  lips  38 
prevents  any  "rattling"  in  the  rear  mounting  and 
locking  assembly  24.  Thus,  it  can  be  appreciated 

«  that  the  "anti-rattle"  feature  of  the  present  invention 
is  accomplished  simply  by  moving  the  locking  and 
unlocking  handle  110  upwardly  into  its  locked  posi- 
tion,  with  the  locking  motion  simultaneously  caus- 
ing  the  retaining  feet  92  to  be  moved  into  their 

»5  snug  engaged  position  against  the  adjacent  lips  38 
and  also  to  insure  proper  placement  of  the  locking 
portions  116. 

Each  actuating  rod  102  has  a  threaded  adjust- 
ment  device  120  by  which  the  length  of  that  rod 

>o  102  can  be  changed  in  very  small  increments.  This 
is  to  insure  that  there  is  the  proper  engagement  of 
the  lower  surface  bearing  portion  118  so  that  there 
is  snug  engagement  of  the  retaining  feet  92  against 
the  lips  or  flanges  38. 

>5  Each  rear  mounting  and  locking  assembly  24 
further  comprises  a  track  engaging  rear  wheel  122 
which  rides  on  the  upper  side  surface  portions  of 
the  track  18.  This  wheel  122  is  rotatably  mounted 
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in  recesses  formed  in  the  two  bearing  sections  56 
and  58.  Further,  each  wheel  122  is  so  positioned 
that  when  the  locking  member  94  is  in  its  locking 
position  so  as  to  slightly  raise  the  foot  member  90, 
the  wheel  122  is  just  out  of  engagement  with  the 
related  track  18.  However,  when  the  locking  mem- 
ber  94  is  swung  upwardly  to  its  unlocked  position, 
the  rear  portion  of  the  undercarriage  16  drops  just 
slightly  so  that  the  two  rear  wheels  122  of  the  two 
rear  mounting  and  locking  assemblies  24  come 
into  load  bearing  engagement  with  the  two  tracks 
18.  As  illustrated  in  Figure  11,  when  the  wheels 
122  are  in  engagement  with  the  two  tracks  18,  the 
rear  retaining  feet  92  are  positioned  in  a  central 
unengaged  location  in  the  track  18. 

Each  of  the  seat  rows  12  that  has  an  adjacent 
forward  seat  row  12  is  connected  to  that  forward 
seat  row  12  by  means  of  a  track  cover/pitch  control 
assembly  124.  Each  such  assembly  124  comprises 
a  pair  of  telescoping  members,  namely  a  forward 
member  126  and  a  rear  member  128.  The  forward 
member  126  is  connected  at  its  forward  end  130  to 
the  related  retaining  foot  member  90  of  the  forward 
seat  row  12.  The  rear  member  168  is  connected  to 
the  rear  seat  row  14.  (The  precise  connection  of 
the  rear  member  128  to  the  seat  row  12  is  not 
specificalty  illustrated,  but  this  can  be  a  conven- 
tional  connection,  such  as  with  threaded  fasten- 
ers.) 

The  precise  cross-sectional  configuration  of  the 
two  telescoping  members  126  and  128  can  vary. 
As  shown  in  Figure  2,  the  forward  member  126 
comprises  a  generally  flat  plate-like-  cover  portion 
132  having  outer  edged  portions  134  that  overlie  an 
adjacent  portion  of  the  carpet  136.  Also,  the  for- 
ward  member  126  has  a  downwardly  extending 
flange  or  web  138  that  fits  within  the  openings  42 
of  the  related  track  18. 

The  rear  member  128  also  has  a  flat  cover 
portion  140  that  overlies  the  cover  portion  132  of 
the  member  126.  Further,  the  edges  141  of  the 
cover  portion  140  extend  downwardly  and  around 
the  outer  edge  portions  134  of  the  forward  member 
126  so  that  the  two  members  126-128  are  secured 
to  one  another  in  telescoping  engagement. 

The  forward  member  126  has  an  upstanding 
stop  member  142  that  is  adapted  to  engage  a 
forward  stop  member  144  that  extends  a  short 
distance  downwardly  from  the  lower  surface  of  the 
cover  portion  140  of  the  rear  member  128.  Further, 
the  stop  member  142  is  arranged  to  engage  a  rear 
stop  member  146  that  is  spaced  rearwardly  of  the 
forward  stop  member  144  and  also  extends  down- 
wardly  from  the  cover  portion  140  of  the  rear 
member  128.  These  two  stop  members  144-146 
are  spaced  from  one  another  a  distance  which 

permits  the  two  telescoping  members  126-128  to 
move  relative  to  one  another  to  locations  corre- 
sponding  to  the  minimum  pitch  (i.e.  spacing)  and 
maximum  pitch  of  the  adjacent  seat  rows  12. 

5  As  can  be'  seen  in  Figure  2,  the  upper  surface 
of  the  cover  portion  132  of  the  forward  telescoping 
member  126  is  provided  with  a  number  of  spaced 
markings  148,  with  the  distance  between  the  mar- 
kings  148  being  equal  to  the  distance  between 

to  adjacent  circular  track  openings  40.  These  mar- 
kings  148  are  so  spaced  and  positioned,  that  when 
one  of  the  seat  rows  12  is  at  a  location  where  the 
locking  member  94  of  the  two  mounting  and  lock- 
ing  assemblies  24  is  moved  into  its  locking  posi- 

75  tion,  the  other  seat  row  12  can  easily  be  moved 
into  a  position  where  it  can  be  locked  in  place,  by 
aligning  the  front  edge  150  of  each  of  the  rear 
telescoping  members  128  with  one  of  the  markings 
148. 

20  To  describe  the  operation  of  the  present  inven- 
tion,  let  it  be  assumed  that  the  various  seat  rows 
12  are  securely  mounted  to  the  tracks  18  in  their 
locked  or  secured  positions,  with  each  of  the  lock- 
ing  and  unlocking  handles  110  in  the  up  locking 

25  position.  In  this  situation,  the  locking  members  94 
of  the  two  mounting  and  locking  assemblies  24  of 
each  of  the  seat  rows  12  has  been  rotated  down- 
wardly  into  its  locking  position.  In  that  position,  the 
two  lugs  or  locking  members  116  engage  a  related 

30  pair  of  circular  track  openings  40-40  to  prevent  any 
forward  or  rearward  movement  of  the  seat  row  12 

•  relative  to  the  track  18.  in  addition,  the  locking 
member  94  of  each  of  the  assemblies  24  holds  its 
related  retaining  foot  member  90  in  an  upwardly 

35  pressed  position  so  that  the  feet  92  are  pressed 
upwardly  against  related  lips  38  of  the  track  18. 
This  arrangement  prevents  any  "rattling"  of  the 
rear  mounting  and  locking  assembly  24. 

Let  it  now  be  assumed  that  the  aircraft  in  which 
40  the  seat  rows  12  are  mounted  has  reached  a 

destination  and  has  unloaded.  Let  it  be  further 
assumed  that  it  is  desired  to  change  the  spacing  of 
the  seat  rows  12  by  moving  these  seat  rows  12 
more  closely  together.  This  is  accomplished  in  the 

45  following  manner.  First,  each  of  the  handles  110  of 
the  seat  rows  12  which  are  to  be  moved  is  rotated 
downwardly  to  the  release  position.  (If  each  of  the 
handles  110  is  held  in  place  by  a  key  operated 
•lock,  the  airplane  attendant  simply  unlocks  each  of 

so  the  handles  110.) 
When  the  handle  110  is  rotated  downwardly  to 

its  unlocked  position,  this  in  turn  pulls  the  two 
actuating  rods  102  that  are  operated  by  that  handle 
110  upwardly  and  forwardly  so  as  to  lift  each  of  the 

55  related  locking  members  94  upwardly  to  the  re- 
lease  or  unlocked  position.  In  that  position,  the 
plugs  or  locking  members  116  are  moved  out  of 
engagement  with  the  openings  40  of  the  two  tracks 

8 
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ia.  At  tne  same  time,  tne  movement  of  the  locking 
members  94  permits  the  rear  portion  of  the  under- 
carriage  16  to  drop  slightly  so  that  the  two  rear 
wheels  122  come  into  load  bearing  engagement 
with  the  two  tracks  18.  With  this  being  accom- 
plished,  each  seat  row  12  is  supported  by  the  two 
forward  traction  wheels  66  and  the  two  rear  wheels 
122.  This  permits  each  of  the  seat  rows  12  that  are 
unlocked  to  be  roiled  forwardly  or  rearwardly  along 
the  tracks  18. 

If  the  power  unit  76  is  to  be  used  to  move  the 
seat  rows,  then  the  drive  member  82  is  inserted 
into  the  slot  74,  and  the  unit  76  is  operated  to 
rotate  the  two  traction  wheels  66  either  clockwise 
or  counterclockwise.  Since  the  lugs  68  of  the  trac- 
tion  wheels  66  are  in  positive  engagement  with  the 
circular  openings  40-40  of  the  two  tracks  18,  and 
since  the  two  traction  wheels  66  of  each  seat  row 
12  are  fixedly  interconnected  by  the  shaft  70,  the 
rates  of  travel  of  the  two  sides  of  the  seat  row  12 
relative  to  each  of  the  tracks  18  are  equal  (i.e. 
there  is  no  skewing  of  the  alignment  of  the  seat 
row  12). 

Since  the  track  cover/pitch  control  assemblies 
124  are  capable  of  only  limited  telescoping  move- 
ment,  when  interconnecting  assemblies  124  reach 
their  end  limit  of  travel,  they  will  automatically 
cause  the  next  adjacent  seat  row  12  to  be  moved 
along  with  the  seat  row  12  that  is  being  moved. 
Thus,  in  the  event  that  the  seats  are  being  moved 
more  closely  together  for  more  dense  passenger 
loading,  it  would  be  necessary  only  to  move  the 
seat  at  the  extreme  forward  or  rear  end  in  the 
appropriate  direction,  so  that  this  would  cause  oth- 
er  seat  rows  12  to  move  also  as  the  respective 
telescoping  assemblies  124  reach  their  end  limits 
of  travel. 

When  one  of  the  seat  rows  12  has  reached  a 
desired  location,  then  that  particular  seat  row  12  is 
locked  in  place  by  properly  aligning  the  seat  row 
12  relative  to  the  openings  40-40  in  the  tracks  18. 
Then  the  handle  110  of  that  seat  row  12  is  lifted 
jpwardly  to  cause  the  related  locking  members  94 
to  rotate  downwardly  to  cause  the  plugs  116  to 
move  into  locking  engagement  with  the  related 
openings  40-40.  Then  each  additional  seat  row  12 
san  be  moved  into  the  precise  position  for  locking 
to  the  tracks  18  by  aligning  the  front  edge  150  of 
the  rear  telescoping  member  128  with  the  appro- 
ariate  marking  148.  Since  the  two  traction  wheels 
36  of  each  seat  row  12  insure  that  the  seat  row  12 
s  properly  aligned  relative  to  the  tracks  18  at  all 
times,  both  of  the  rear  mounting  and  locking  as- 
semblies  24  will  automatically  be  properly  located 
-elative  to  the  tracks  18  when  one  of  the  assem- 
slies  24  is  properly  located. 

When  the  seat  rows  12  have  all  been  placed  in 
the  proper  positions,  and  all  of  the  handles  110 
have  been  moved  into  the  upper  locking  position, 
these  handles  110  are  in  a  convenient  out  of  the 

5  way  location.  Further,  the  sections  of  the  tracks  18  ~  
that  are  positioned  between  adjacent  seat  rows  12 
are  automatically  covered  by  the  telescoping  cover 
members  126  and  128  of  the  track  cover/pitch 
control  assemblies  124.  Further,  the  location  of 

w  each  shaft  70  is  such  that  it  acts  as  a  luggage  bar 
to  locate  any  luggage  that  is  placed  under  the  seat. 

Reference  is  now  made  to  Figures  12-13  which 
show  a  second  embodiment  of  the  present  inven- 
tion.  In  this  second  embodiment,  components 

75  which  are  similar  to  components  of  the  first  em- 
bodiment  will  be  given  like  numerical  designations 
with  an  "a"  suffix  distinguishing  those  of  the  sec- 
ond  embodiment.  Thus,  there  is  illustrated  an  un- 
dercarriage  16a  of  a  seat  row  12a  having  a  pair  of 

20  front  legs  54a  and  a  pair  of  rear  legs  52a.  There 
are  two  forward  traction  wheels  66a,  each  engaging 
a  related  track  18a. 

The  main  difference  in  this  second  embodi- 
ment  is  the  particular  arrangement  of  the  two  rear 

25  mounting  and  locking  assemblies  24a.  Each  as- 
sembly  24a  has  a  related  retaining  foot  member 
90a  that  is  connected  at  88a  to  its  related  rear  leg 
52a.  In  addition,  each  member  90a  has  a  flange  or 
plate  152  located  at  an  upper  rear  portion  of  its 

30  related  retaining  member  90a. 
The  locking  member  94a  has  a  forward  pivot 

connection  at  100a  to  the  actuating  rod  102a,  and 
the  retaining  member  94a  is  pivotally  connected  at 
98a  to  its  related  retaining  member  90a  at  98a 

is  which  is  rearward  of  the  pivot  connection  100a  The 
locking  plugs  116a  of  each  locking  member  94a 
are  at  the  forward  portion  of  the  locking  member 
94a. 

When  the  handle  110a  is  rotated  downwardly 
to  and  rearwardly  to  the  position  of  Figure  12,  this 

causes  the  rod  102a  to  push  the  pivot  location 
100a  downwardly,  and  cause  a  rear  upwardly  fac- 
ing  surface  154  of  the  locking  member  94a  to 
move  upwardly  to  come  into  engagement  with  the 

ts  flange  152  of  the  retaining  member  90a.  This  en- 
gagement  of  the  surface  154  with  the  flange  152 
causes  a  slight  upward  movement  of  the  retaining 
member  90a  so  that  its  related  feet  92a  are  pushed 
upwrdly  against  the  upper  lip  portions  of  the  track 

»  18a.  In  addition,  the  contour  of  the  lower  surface  of 
the  member  94a  acts  as  a  lifting  cam  to  raise  the 
member  90a.  Thus,  the  "anti-rattling"  is  accom- 
plished  by  moving  the  lever  110a  down  to  its 
locking  position,  which  in  addition  to  causing  prop- 

i5  er  locking  engagement  of  the  lugs  116a  also 
causes  the  proper  anti-rattling  engagement  of  the 
surface  154  with  the  flange  152. 

I 
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With  regard  to  the  detailed  configuration  of  the 
rear  mounting  and  locking  assembly  24a,  the  de- 
tailed  construction  can  be  in  general  similar  to  that 
of  the  assembly  24  of  the  first  embodiment.  Thus, 
it  would  be  practical  to  form  the  locking  member 
94a  as  two  side  plates  fitting  on  opposite  sides  of 
the  retaining  member  90a. 

With  reference  to  Figure  14,  there  is  shown  a 
somewhat  modified  version  of  the  track  cover/pitch 
control  assembly  124,  and  this  is  designated  in 
Figure  14  as  124a.  In  this  arrangement,  the  rear 
telescoping  member  128a,  in  addition  to  having  the 
upper  cover  portion  140a,  also  has  a  lower  portion 
156  which  fits  into  the  passageway  64a  of  the  track 
18a.  Also,  the  outer  portions  158  of  the  telescoping 
member  128a  extend  over  the  carpet  136a.  As 
shown  herein,  the  carpet  136a  lies  on  the  top 
surface  of  the  floor  structure  160. 

The  forward  member  126a  has  in  general  the 
same  overall  structure  as  that  of  the  member  126 
of  the  first  embodiment.  It  is  to  be  understood  that 
this  assembly  124a  of  Figure  14  is  provided  with 
the  appropriate  stop  members  to  limit  the  telescop- 
ing  travel  of  the  two  members  126a  and  128a. 
Further,  the  member  126a  can  be  provided  with  the 
appropriate  markings  so  that  the  telescoping  mem- 
bers  126a  and  128a  can  be  properly  positioned  so 
that  the  seat  rows  12a  would  be  in  proper  position 
for  locking  engagement  to  the  tracks  18a. 

A  further  embodiment  of  the  present  invention 
is  illustrated  in  Figure  15.  Components  which  are 
similar  to  components  of  the  earlier  embodiment 
will  be  given  like  numerical  designation,  with  a  "b" 
suffix  distinguishing  those  of  the  embodiment  of 
Figure  15. 

In  this  embodiment  of  Figure  15,  there  is  a 
mounting  and  locking  assembly  24b  having  a  re- 
taining  foot  member  90b  with  two  retaining  feet 
92b.  There  is  a  locking  member  94b  having  a 
locking  element  or  plunger  116b  that  fits  in  a 
matching  opening  in  the  track  18b.  Further,  the 
locking  member  94b  has  a  lower  cam  surface  118b 
which  engages  the  upper  surface  of  the  track  18b 
to  lift  the  retaining  foot  member  90b  so  as  to  bring 
the  retaining  feet  92b  into  firm  engagement  with 
the  track  18b.  As  shown  in  Figure  15,  with  the 
locking  member  94b  in  its  locking  position,  the  cam 
surface  118b  is  almost  directly  below  the  pivot 
connection  98b  of  the  locking  member  94b  to  the 
retaining  foot  member  90b. 

In  this  embodiment  of  Figure  15,  instead  of 
operating  the  locking  member  94b  by  means  of  an 
actuating  rod,  this  locking  member  94b  is  attached 
to  a'  track  cover  member  124b.  In  this  particular 
arrangement,  the  track  cover  member  124b  has 
generally  the  same  overall  configuration  as  the 
forward  telescoping  member  126  of  the  first  em- 
bodiment.  However,  the  track  cover  member  124b 

is  not  made  as  a  telescoping  member.  To  accom- 
modate  for  the  different  spacing  between  the  seat 
units,  the  swing  end  of  the  track  cover  member 
124b  can  be  made  with  a  flexible  end  portion  or 

5  possibly  a  hinge  mounted  swing  end  portion.  Thus, 
■  when  the  pitch  (i.e.  spacing)  of  the  seat  units  is 

smaller,  the  flexible  end  of  the  cover  member  124b 
could  be  deflected  upwardly  and  attached  to  the 
related  forward  leg  of  the  seat  row. 

io  To  describe  the  operation  of  the  embodiment 
of  Figure  15,  when  it  is  desired  to  move  one  or 
more  of  the  seat  rows,  the  cover  members  124b 
are  rotated  upwardly  to  bring  the  locking  members 
94b  out  of  locking  engagement  with  the  tracks  18b. 

rs  After  the  seat  units  are  rolled  to  the  desired  loca- 
tion,  then  the  track  cover  members  of  the  seat  unit 
that  was  moved  are  moved  down  into  their  track 
engaging  positions,  with  this  motion  also  bringing 
the  locking  members  94b  into  locking  engagement. 

20  In  other  respects,  the  operation  of  this  embodiment 
of  Figure  15  is  substantially  the  same  as  described 
above  with  respect  to  the  other  embodiments. 

It  is  to  be  understood  that  various  modifications 
could  be  made  to  the  seating  system  with  these 

25  various  embodiments,  and  without  departing  from 
the  basic  inventive  features  thereof. 

Claims 
30 

1.  An  adjustable  seating  system  adapted  for 
use  in  a  passenger  vehicle,  such  as  a  passenger 
aircraft,  said  system  comprising: 

35  a.  a  track  assembly  having  a  longitudinal  axis  and 
comprising  at  least  two  tracks,  each  having  a  re- 
lated  lengthwise  axis  parallel  to  the  longitudinal 
axis,  with  each  track  comprising: 

40  1.  a  pair  of  laterally  spaced  flange  members  ex- 
tending  along  the  lengthwise  axis  and  reaching 
laterally  toward  one  another  to  form  a  related  track 
passageway  which  extends  along  the  lengthwise 
axis  of  the  track; 

45 
2.  the  two  flange  members  of  each  track  being 
formed  with  lateral  recesses  which  provide  en- 
larged  openings  which  are  positioned  at  regularly 

o  spaced  intervals  along  said  lengthwise  axis,  with 
so  the  enlarged  openings  being  interconnected  by 

narrower  openings  defined  by  related  retaining 
flange  portions  positioned  between  related  adjacent 
pairs  of  the  enlarged  openings; 

» 
55  b.  a  plurality  of  seating  units  mounted  to  the  track 

assembly  along  the  longitudinal  axis; 

c.  each  seating  unit  having  a  traction  wheel  assem- 

10 
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Diy  comprising  at  least  two  traction  wheels,  each  of 
which  engages  a  related  one  of  said  two  tracks, 
each  traction  wheel  having  a  peripheral  portion  with 
a  plurality  of  protrusions  positioned  and  spaced 
relative  to  one  another  so  as  to  match  positioning 
and  spacing  of  the  enlarged  openings  of  its  related 
track,  the  traction  wheels  of  each  traction  wheel 
assembly  being  operatively  interconnected  in  a 
manner  that  rotation  of  a  first  one  of  said  traction 
wheels  causes  a  corresponding  rotation  of  a  sec- 
ond  one  of  the  traction  wheels  so  that  with  the  two 
traction  wheels  engaging  their  related  tracks,  rates 
of  travel  of  the  two  wheels  over  their  related  tracks 
are  equal; 

d.  each  seating  unit  having  at  least  two  mounting 
and  locking  assemblies,  each  of  which  operatively 
engages  a  related  one  of  the  two  tracks,  each 
mounting  and  locking  assembly  comprising: 

1  .  a  retaining  foot  member  connected  to  said  seat- 
ing  unit  and  having  at  least  one  foot  positioned 
within  the  track  passageway  of  its  related  track, 
said  foot  being  adapted  to  engage  selected  related 
retaining  flange  portions  of  its  related  track; 

2.  a  locking  member  having  a  locking  element  and 
being  pivotally  mounted  to  said  retaining  foot  mem- 
ber  at  a  first  pivot  location  for  movement  between  a 
locking  position  where  the  locking  element  is  posi- 
tioned  in  one  of  said  enlarged  openings  to  prevent 
fore  and  aft  movement  of  said  mounting  and  lock- 
ing  assembly,  and  a  release  position  where  said 
locking  element  is  removed  from  said  one  of  said 
enlarged  openings; 

3.  said  locking  member  being  arranged  relative  to 
said  retaining  foot  member  so  that  with  the  locking 
member  in  its  locking  position,  the  foot  is  posi- 
tioned  beneath  at  least  one  of  said  retaining  flange 
portions; 

i.  said  locking  member  being  further  arranged  so 
that  movement  of  the  locking  member  to  the  lock- 
ing  position  causes  the  locking  member  to  have  an 
aperative  lifting  engagement  between  its  related 
track  and  the  related  foot  member  to  press  said 
retaining  foot  member  upwardly  against  the  retain- 
ng  flange  portions  to  prevent  rattling  motion  of  said 
mounting  and  locking  assembly; 

s.  each  seating  unit  having  locking  and  unlocking 
actuating  means  operatively  connected  to  the  lock- 
ng  members  of  the  seating  unit  to  move  the  lock- 
ng  members  between  their  locking  and  release 
jositions; 

whereby  the  seating  units  can  be  moved  to  se- 

lected  locations  by  moving  the  actuating  means  of 
the  seating  units  which  are  to  be  moved  to  the 
unlocking  position,  and  moving  the  seating-  units 
along  said  track  assembly. 

5  2.  The  system  as  recited  in  claim  1,  wherein 
there  are  a  plurality  of  track  cover  assemblies, 
each  track  cover  assembly  comprising  at  least  two 
telescoping  cover  members,  with  each  track  cover 
assembly  being  positioned  over  a  related  track 

70  section  that  extends  between  adjacent  seating 
units. 

3.  The  system  as  recited  in  claim  2,  wherein 
the  cover  members  of  each  track  assembly  have 
interengaging  stop  means  which  limits  telescoping 

75  movement  of  the  two  track  cover  members  toward 
and  away  from  one  another,  one  of  said  cover 
members  being  connected  to  one  seating  unit  and 
a  second  of  said  cover  members  being  connected 
to  a  second  adjacent  seating  unit. 

20  4.  The  system  as  recited  in  claim  3,  wherein  at 
least  some  of  said  track  cover  members  have 
spaced  marking  means  thereon,  corresponding  to 
spacing  of  the  enlarged  openings  of  the  track, 
whereby  with  one  seating  unit  being  properly  posi- 

25  tioned  relative  to  the  track  assembly  for  locking 
engagement  thereto,  an  adjacent  one  of  said  seat- 
ing  units  can  be  positioned  in  accordance  with  the 
marking  means  on  the  track  cover  assembly  so  as 
to  be  properly  positioned  for  locking  engagement 

30  to  the  track  assembly. 
5.  The  system  as  recited  in  claim  3,  wherein 

said  system  is  arranged  to  provide  minimum  and 
maximum  spacing  distances  between  adjacent 
seating  units,  said  stop  means  of  the  cover  assem- 

35  blies  being  arranged  to  limit  relative  travel  between 
adjacent  seating  units  to  said  minimum  and  maxi- 
mum  distances. 

6.  The  system  as  recited  in  claim  3,  further 
comprising  a  power  unit  adapted  to  operatively 

to  engage  and  cause  rotation  of  at  least  one  traction 
wheel  of  one  of  said  traction  wheel  assemblies  of 
one  of  said  seating  units  to  cause  movement  of 
said  one  of  said  seating  units. 

7.  The  system  as  recited  in  claim  1,  further 
t5  comprising  a  power  unit  adapted  to  operatively 

engage  and  cause  rotation  of  at  least  one  traction 
wheel  of  one  of  said  traction  wheel  assemblies  of 
one  of  said  seating  units  to  cause  movement  of 
said  one  of  said  seating  unit* 

w  8.  The  system  as  recited  in  claim  1,  further 
comprising  roller  means  positioned  adjacent  each 
mounting  and  locking  assembly,  each  of  said  roller 
means  being  positioned  relative  to  its  related 
mounting  and  locking  assembly  in  a  manner  that 

is  movement  of  said  locking  member  to  its  release 
position  brings  said  roller  means  into  bearing  en- 
gagement  with  its  related  track  to  facilitate  move- 
ment  of  its  related  seating  unit. 

1 
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9.  The  system  as  recited  in  claim  1,  wherein 
each  of  said  actuating  means  comprises  a  man- 
ually  operated  lever  means  positioned  adjacent  its 
related  seating  unit. 

10.  The  system  as  recited  in  claim  1,  wherein 
each  locking  member  has  a  downwardly  facing 
cam  surface  which  engages  an  upwardly  facing 
surface  of  said  track  member,  said  cam  surface 
being  arranged  in  a  manner  that  rotational  move- 
ment  of  said  locking  member  to  its  locking  position 
causes  camming  engagement  of  said  cam  surface 
to  raise  said  retaining  foot  member. 

11.  The  system  as  recited  in  claim  10,  wherein 
each  of  said  mounting  and  locking  assemblies 
comprises  actuating  rod  means  pivotally  connected 
to  said  locking  member  at  a  second  pivot  location 
spaced  from  said  first  pivot  location,  with  said 
actuating  rod  means  being  operatively  connected 
to  said  locking  and  unlocking  actuating  means. 

12.  The  system  as  recited  in  claim  11,  wherein 
said  cam  surface  is  positioned  intermediate  said 
first  and  second  pivot  locations  on  said  locking 
member. 

13.  The  system  as  recited  in  claim  11,  wherein 
said  locking  and  unlocking  actuating  means  com- 
prises  manually  operable  handle  means,  and  said 
actuating  rod  means  is  pivotally  connected  to  said 
handle  means  whereby  operation  of  the  handle 
means  acts  through  said  rod  means  to  cause 
movement  of  said  locking  member. 

14.  The  system  as  recited  in  claim  1,  wherein 
said  actuating  means  comprises  a  lever  member 
operatively  connected  to  said  locking  member  at  a 
location  adjacent  its  related  track,  said  lever  mem- 
ber  being  configured  and  arranged  so  that  in  its 
locking  position,  the  lever  member  fits  over  and 
covers  a  section  of  said  track  adjacent  to  its  related 
mounting  and  locking  assembly. 

15.  An  adjustable  seating  system  for  use  in  a 
passenger  aircraft,  said  system  comprising: 

a.  a  track  assembly  mounted  to  a  floor  of  said 
aircraft  and  extending  along  a  longitudinal  axis  of 
said  aircraft,  said  track  assembly  comprising  at 
least  two  tracks,  each  having  a  related  lengthwise 
axis  parallel  to  the  longitudinal  axis,  with  each  track 
comprising: 

1.  a  pair  of  laterally  spaced  flange  members  ex- 
tending  along  the  lengthwise  axis  and  reaching 
laterally  toward  one  another  to  form  a  related  track 
passageway  which  extends  along  the  lengthwise 
axis  of  the  track; 

2.  the  two  flanges  of  each  track  being  formed  with 
lateral  recesses  which  provide  enlarged  openings 
which  are  positioned  at  regularly  spaced  intervals 
along  said  lengthwise"  axis,  with  the  enlarged  open- 

ings  being  interconnected  by  narrower  openings 
defined  by  related  retaining  flange  portions  posi- 
tioned  between  related  adjacent  pairs  of  the  en- 
larged  openings; 

5 
b.  a  plurality  of  seating  units  mounted  to  the  track 
assembly  along  the  longitudinal  axis,  each  seating 
unit  comprising  an  undercarriage  and  a  seating 
portion  mounted  to  the  undercarriage,  said  under- 

70  carriage  having  two  forward  legs,  each  to  be  sup- 
ported  from  a  related  one  of  the  two  tracks,  and 
two  rear  legs,  each  to  be  supported  from  a  related 
one  of  the  two  tracks; 

75  c.  each  forward  leg  having  a  track  engaging  for- 
ward  foot  to  secure  the  forward  leg  to  its  related 
track; 

d.  each  seating  unit  having  a  traction  wheel  assem- 
20  bly  positioned  forwardly  of  the  rear  legs  and  com- 

prising  at  least  two  traction  wheels,  each  of  which 
engages  a  related  one  of  said  two  tracks  in  bearing 
engagement,  each  traction  wheel  having  a  periph- 
eral  portion  with  a  plurality  of  protrusions  posi- 

25  tioned  and  spaced  relative  to  one  another  so  as  to 
match  positioning  and  spacing  of  the  enlarged 
openings  of  its  related  track,  the  traction  wheels  of 
each  traction  wheel  assembly  being  operatively 
interconnected  in  a  manner  that  rotation  of  a  first 

30  one  of  said  traction  wheels  causes  a  corresponding 
rotation  of  a  second  one  of  the  traction  wheels  so 
that  with  the  two  traction  wheels  engaging  their 
related  tracks,  rates  of  travel  of  the  two  wheels  over 
their  related  tracks  are  equal; 

35 
e.  each  seating  unit  having  at  least  two  mounting 
and  locking  assemblies,  each  of  which  is  mounted 
at  a  lower  end  of  a  related  one  of  the  two  rear  legs 
to  operatively  engage  a  related  one  of  the  two 

40  tracks,  each  mounting  and  locking  assembly  com- 
prising: 

1.  a  retaining  foot  member  connected  to  its  said 
related  rear  leg  and  having  at  least  one  rear  foot 

45  positioned  within  the  track  passageway  of  its  re- 
lated  track,  said  rear  foot  being  adapted  to  engage 
selected  related  retaining  flange  portions  of  its  re- 
lated  track; 

so  2.  a  locking  member  having  a  locking  element  and 
being  mounted  to  said  retaining  foot  member  for 
movement  between  a  locking  position  where  the 
locking  element  is  positioned  in  one  of  said  en- 
larged  openings  to  prevent  fore  and  aft  movement 

55  of  said  mounting  and  locking  assembly,  and  a 
release  position  where  said  locking  element  is  re- 
moved  from  said  one  of  said  enlarged  openings; 

12 
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o.  saia  locKing  memoer  Doing  arranged  relative  to 
said  retaining  foot  member  so  that  with  the  locking 
member  in  its  locking  position,  the  foot  is  posi- 
tioned  beneath  at  least  one  of  said  retaining  flange 
portions; 

f.  said  undercarriage  comprising  roller  means  posi- 
tioned  adjacent  each  mounting  and  locking  assem- 
bly,  each  of  said  roller  means  being  positioned 
relative  to  its  related  mounting  and  locking  assem- 
bly  in  a  manner  that  movement  of  said  locking 
member  to  its  release  position  brings  said  roller 
means  into  bearing  engagement  with  its  related 
track  to  facilitate  movement  of  its  related  seating 
unit; 

g.  each  seating  unit  having  locking  and  unlocking 
actuating  means  operatively  connected  to  the  lock- 

ing  members  of  the  seating  unit  to  move  the  lock- 
ing  members  between  their  locking  and  release 
positions; 

5  whereby  the  seating  units  can  be  moved  to  se- 
lected  locations  by  moving  the  actuating  means  of 
the  seating  units  which  are  to  be  moved  to  the 
unlocking  position,  and  moving  the  seating  units 
along  said  track  assembly. 

70  16.  The  system  as  recited  in  claim  15,  wherein 
the  two  traction  wheels  of  each  seating  unit  are 
mounted  at  a  forward  portion  of  the  undercarriage 
of  their  related  seating  unit,  and  said  two  traction 
wheels  are  interconnected  by  a  laterally  extending 

75  shaft  extending  across  a  forward  portion  of  the 
undercarriage  beneath  the  seating  portion  of  the 
seating  unit. 
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