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(54)  Adjustable  flight  bars  for  a  packaging  machine  and  method  of  adjustment. 

(57)  A  system  of  flight  bars  each  flight  bar  having  a 
leading  component  (10)  and  a  trailing  compo- 
nent  (19),  a  first  pair  of  endless  drive  chains  (24, 
25)  interconnected  with  each  leading  compo- 
nent  and  a  second  pair  of  endless  drive  chains 
(26,  27)  interconnected  with  each  trailing  com- 
ponent.  Controlled  relative  movement  is  impar- 
ted  to  the  first  and  second  pair  of  drive  chains 
so  as  to  vary  the  distance  between  the  trailing 
component  of  a  flight  bar  and  the  leading  com- 
ponent  of  an  immediately  adjacent  flight  bar 
thereby  to  render  the  system  adaptable  for  use 
in  conjunction  with  packages  of  different  di- 
mensions. 
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This  invention  relates  generally  to  the  loading  of 
articles  such  as  cans  or  bottles  into  end-loading 
sleeve  type  cartons.  More  particularly,  the  invention 
is  concerned  with  an  arrangement  for  varying  the  dis- 
tance  of  an  adjacent  pair  of  flight  bars  so  as  to  render 
the  system  adjustable  for  use  with  packages  of  differ- 
ent  depths  as  measured  in  the  direction  of  movement 
of  the  packages. 

U.S.  patent  4,237,673  issued  December  9,  1980 
discloses  an  arrangement  wherein  open  ended 
sleeve  type  cartons  are  moved  along  a  predeter- 
mined  path  while  containers  to  be  loaded  into  the  car- 
tons  are  fed  at  an  acute  angle  to  the  path  of  movement 
of  the  cartons  by  transverse  flight  bars  which  are  pro- 
vided  with  wedge  shaped  end  portions  to  facilitate  a 
container  grouping  function.  The  flight  bars  also  act 
as  efficient  means  for  driving  the  incoming  items  in- 
wardly  toward  the  path  of  movement  of  the  open  end- 
ed  cartons  so  as  to  load  the  articles  into  one  or  both 
ends  of  the  carton. 

U.S.  patent  5,  176,612  issued  January  5,  1993 
discloses  a  machine  for  feeding  open  ended  sleeve 
type  cartons  from  a  hopper  and  for  manipulating  such 
cartons  into  set  up  condition  and  thereafter  for  depos- 
iting  the  cartons  onto  conveyor  means  having  trans- 
verse  flight  bars  engageable  with  the  leading  and 
trailing  parts  of  the  set  up  cartons. 

In  order  to  adapt  presently  known  flight  bar  sys- 
tems  for  use  in  conjunction  with  packages  of  different 
horizontal  dimensions  in  the  direction  of  package 
movement  it  has  been  necessary  to  remove  existing 
flight  bars  from  the  machine  to  substitute  such  bars 
by  other  flight  bars  having  different  dimensions  and 
tip  angles  than  the  original  flight  bars.  Similarly  it  is 
known  to  adjust  the  spacing  between  adjacent  flight 
bars  by,  for  example,  removing  detachable  strip  por- 
tion  of  the  flight  bars  which  renders  a  packaging  sys- 
tem  useable  with  larger  packages,  such  detachable 
strips  being  removed  individually  from  all  the  flight 
bars.  Alternatively,  such  strips  may  be  added  to  the 
flight  bars  to  decrease  the  spacing  there  between  for 
use  with  smaller  size  packages. 

Either  of  these  known  methods  of  adapting  a  ma- 
chine  for  use  for  different  size  packages  is  very  time 
consuming  and  expensive  and  requires  the  services 
of  a  knowledgeable  operator  or  mechanic. 

One  aspect  of  the  present  invention  provides  a 
method  of  adjusted  the  spacing  between  an  adjacent 
pair  of  flight  bars  in  a  system  for  advancing  packages 
sequentially  along  a  predetermined  path  in  which  a 
leading  component  of  at  least  one  of  said  pair  of  flight 
bars  is  shifted  relative  to  a  trailing  component  thereof 
so  as  to  alter  the  distance  between  the  said  pair  of 
flight  bars.  Preferably,  said  leading  and  trailing  com- 
ponents  are  pivoted  towards  or  away  from  one  an- 
other  to  alter  the  distance  between  the  flight  bars.  It 

is  also  a  preferred  feature  of  this  aspect  of  the  inven- 
tion  that  the  leading  and  trailing  components  remain 
substantially  parallel  to  one  another  during  said  rela- 
tive  shifting.  Afurther  preferred  feature  is  that  a  ser- 

5  ies  of  such  flight  bars  are  adjusted  simultaneously. 
According  to  another  aspect  of  the  invention 

there  is  provided  a  flight  bar  assembly  for  use  in  ad- 
vancing  packages  sequentially  along  a  predeter- 
mined  path  in  which  at  least  one  of  a  pair  of  adjacent 

10  flight  bars  in  the  assembly  includes  a  leading  compo- 
nent  and  a  trailing  component  and  wherein  the  lead- 
ing  and  trailing,  components  are  interrelated  so  that 
they  can  be  shifted  relative  to  one  another  to  adjust 
the  spacing  between  said  pair  of  flight  bars.  Prefer- 

15  ably,  the  leading  and  trailing  components  are  pivotal- 
ly  connected  for  movement  substantially  parallel  to 
one  another. 

Yet  another  aspect  of  the  invention  provides  a 
flight  bar  unit  for  a  packaging  machine  which  unit 

20  comprises  a  leading  flight  bar  component  and  a  trail- 
ing  flight  bar  component  which  components  are  inter- 
related  so  that  they  can  be  shifted  relative  to  one  an- 
other,  means  being  provided  to  form  an  end  face 
across  the  space  between  said  components  at  each 

25  end  of  the  unit  when  the  components  are  moved 
apart. 

A  still  further  aspect  of  the  invention  provides  a 
flight  bar  unit  for  a  packaging  machine  which  unit 
comprises  a  leading  flight  bar  component  and  a  trail- 

30  ing  flight  bar  component  and  wherein  means  are  pro- 
vided  for  altering  the  angle  of  the  ends  and/or  end 
faces  of  the  ends  of  the  unit  when  the  leading  and 
trailing  components  are  shifted  relative  to  one  an- 
other. 

35  According  to  this  invention  in  yet  another  form, 
open  ended  sleeve  type  cartons  after  being  set  up 
into  open  ended  condition  are  deposited  between 
movable  flight  bars  each  having  a  leading  component 
and  a  trailing  component,  a  first  pair  of  spaced  apart 

40  endless  driving  elements  are  interconnected  with 
each  of  said  leading  components  and  a  second  pair 
of  spaced  apart  endless  driving  elements  are  inter- 
connected  with  each  of  said  trailing  components  and 
means  for  imparting  controlled  relative  movement  to 

45  said  first  and  second  pair  of  endless  driving  elements 
so  as  to  vary  the  distance  between  the  trailing  com- 
ponent  of  a  flight  bar  and  the  leading  component  of  an 
immediately  succeeding  flight  bar  thereby  to  render 
this  system  adaptable  for  use  in  conjunction  with 

so  packages  of  different  horizontal  dimensions  in  the  di- 
rection  of  movement  of  the  flight  bars  along  a  prede- 
termined  path. 

By  this  invention  means  for  interrelating  the  lead- 
ing  and  trailing  components  is  provided  so  as  to  ac- 

55  commodate  relative  movement  therebetween  within 
a  predetermined  range. 

2 



3 EP  0  608  102  A1 4 

By  this  means  a  packaging  machine  is  easily  con- 
verted  for  use  with  cartons  whose  horizontal  dimen- 
sions  in  the  direction  of  movement  are  different  and 
such  conversions  may  be  made  in  a  matter  of  a  few 
minutes. 

Aflight  bar  assembly  in  a  packaging  machine  will 
now  be  described,  by  way  of  example,  with  reference 
to  the  accompanying  drawings,  in  which:- 

FIG.  1  is  a  perspective  view  of  the  infeed  end  of 
a  packaging  machine  similar  to  that  disclosed  in 
the  aforementioned  U.S.  patent  5,  176,612; 
FIG.2  is  a  plan  view  of  a  pair  of  flight  bar  units  of 
a  series  according  to  this  invention  in  which  lead- 
ing  and  trailing  components  of  each  flight  bar  are 
hinged  apart  to  decrease  the  spacing  between 
the  units; 
FIG.3  is  a  view  similar  to  FIG.2  but  shows  the 
leading  and  trailing  components  of  the  flight  bars 
closed  in  face  to  face  relationship  with  each  other 
thereby  to  increase  the  spacing  between  the 
units; 
FIG.4  is  an  enlarged  view  of  the  end  portion  of  a 
leading  and  trailing  component  together  with 
drive  chains; 
FIG.5  is  a  cross-sectional  view  taken  along  the 
line  5-5  as  shown  in  FIG.4; 
FIG.6  is  a  cross  sectional  view  taken  along  the 
line  6-6  in  FIG.4; 
FIG.7  is  a  schematic  representation  of  the  sys- 
tem  drive  components,  and; 
FIG.8  is  a  schematic  representation  of  a  known 
form  of  speed  reducer. 
The  structure  shown  in  FIG.1  is  similar  in  some 

respects  to  FIG.1  of  the  aforementioned  U.S.  patent 
5,  176,612.  Hence,  a  pair  of  side  frame  support  pan- 
els  1  and  2  are  provided  and  the  lower  portion  of  a 
hopper  is  disposed  atop  a  crossbar  3  shown  in  con- 
junction  with  a  few  collapsed  cartons  which  are  to  be 
withdrawn  from  the  hopper  and  set  up  into  open  end- 
ed  condition  by  suction  cups  such  as  4,  5,  6  and  7. 
The  suction  cup  assembly  is  rotatable  about  main 
shaft  8  to  engage  and  withdraw  the  lowermost  carton 
from  the  hopper  and  to  manipulate  the  carton  panels 
into  set  up  condition  as  best  shown  in  the  aforemen- 
tioned  U.S.  patent  5,176,612  issued  January  5,  1993. 
The  cartons  9  and  9a  are  separated  by  a  flight  bar 
formed  according  to  this  invention  and  which  includes 
a  leading  component  10  and  a  trailing  component  19. 
The  leading  component  is  driven  by  a  pair  of  endless 
driving  elements  such  as  a  pair  of  chains  one  of  which 
is  designated  by  the  numeral  13  and  the  other  of 
which  is  not  shown  in  FIG.1.  Similarly,  trailing  com- 
ponent  19  is  movable  by  virtue  of  its  connection  with 
endless  chain  12  and  by  a  similar  chain  not  shown  in 
FIG.1  but  which  cooperates  with  the  opposite  end  of 
trailing  component  19. 

Means  for  interconnecting  the  leading  and  trail- 
ing  components  is  provided  so  as  to  limit  relative 
movement  therebetween  within  a  predetermined 
range.  Thus,  as  best  shown  in  FIG.2,  leading  compo- 

5  nent  10  is  pivotally  mounted  at  pivot  14  to  end  plate 
15  having  a  slot  16  formed  therein  which  receives  a 
pin  17  secured  to  an  end  part  18  of  the  trailing  com- 
ponent  19.  The  right  hand  end  of  leading  component 
10  of  flight  bar  FB1  is  similarly  pivotally  connected  at 

10  pivot  20  to  end  plate  21  .  A  pin  22  is  mounted  on  the 
right  hand  end  of  trailing  component  19  and  rides  in 
slot  23  formed  in  end  plate  21  .  Leading  component  1  0 
of  the  leading  flight  bar  unit  FB1  of  the  pair  illustrated 
is  secured  to  endless  drive  chains  24  and  25,  and 

15  trailing  component  1  9  of  flight  bar  unit  FB1  is  secured 
to  endless  chains  26  and  27. 

In  order  to  adjust  the  assembly  shown  in  FIG.2 
conveying  carton  P1  for  use  in  conjunction  with  the 
larger  carton  P2  as  shown  in  FIG.3,  the  chains  24  and 

20  25  are  operated  to  move  relative  to  the  chains  ele- 
ments  26  and  27  while  the  machine  is  inoperative  so 
as  to  increase  the  spacing  between  the  flight  bar 
units.  In  this  embodiment,  both  the  leading  and  trail- 
ing  components  10  and  19  are  shifted  to  become  dis- 

25  posed  adjacent  to  or  in  parallel  contacting  relation 
with  each  other,  thereby  to  adapt  the  structure  as 
shown  in  FIG.2  for  use  with  a  package  P2  as  shown 
in  FIG.3.  This  adjustment  of  the  machine  can  be  ef- 
fected  in  an  efficient  and  rapid  manner. 

30  As  shown  in  FIG.3,  the  edge  11a  of  the  end  part 
of  leading  component  1  0  at  each  of  its  ends  is  angled 
to  facilitate  an  article  grouping  function  by  engage- 
ment  with  rows  of  incoming  articles  to  be  loaded  and 
which  are  moving  at  an  acute  angle  into  the  path  of 

35  movement  of  the  flight  bars.  This  loading  arrange- 
ment  is  shown  and  described  in  the  U.S.  patent 
4,237,673.  However,  when  the  flight  bar  unit  e.g.  FB1 
is  adjusted  so  that  the  leading  and  trailing  compo- 
nents  10,  19,  respectively,  are  moved  apart,  the  an- 

40  gled  end  part  is  provided  by  the  end  face  21a  of  plate 
21  as  shown  in  FIG.4.  It  will  be  appreciated  that  mov- 
ing  the  leading  and  trailing  components  of  the  flight 
bar  units  apart  decreases  the  spacing  between  adja- 
cent  units  and  thus  adapts  the  conveying  system  for 

45  use  with  smaller  sized  cartons. 
Normal  drive  and  manipulation  of  the  endless 

drive  chains  to  effect  adjustment  is  provided  by  the 
arrangement  shown  in  FIGS.  7  and  8.  A  drive  motor 
30  is  arranged  through  its  shaft  31  and  the  sprocket 

so  32  mounted  on  shaft  31  to  drive  the  driving  chain  33 
so  as  to  impart  rotary  motion  to  driving  sprocket  34. 
The  driving  sprocket  34  drives  sprockets  35,  36  and 
37  and  chains  24  and  25  through  inner  shaft  45a. 
Sprocket  37  drives  sprocket  38,  shaft  39  and  output 

55  shaft  41b  of  gearbox  41. 
If  input  shaft  41  a  to  gearbox  41  is  secured  against 

3 



5 EP  0  608  102  A1 6 

rotation  by  a  clamping  bearing  48  then  shafts  45  and 
45a  rotate  together  with  no  relative  rotation  there- 
between.  Of  course,  this  establishes  a  static  relation- 
ship  so  that  chains  24  and  25  do  not  move  relative  to 
chains  26  and  27  and  thus  the  trailing  components  of 
each  flight  bar  are  held  in  fixed  relation  relative  to 
their  associated  leading  components. 

When  it  is  desired  to  condition  the  system  for  use 
in  conjunction  with  the  structure  shown  in  FIG.3  from 
that  shown  in  FIG.2  and  vice  versa,  the  clamped  con- 
dition  of  input  shaft  41a  is  relieved  by  loosening 
clamping  bearing  48  which  clamps  the  input  shaft41a 
against  rotation  so  as  to  permit  rotation.  The  degree 
of  rotation  is  effected  by  means  of  manually  operable 
crank  49.  Schematically  represented  FIG.8  consti- 
tutes  a  representation  of  the  internal  parts  of  gear 
box  41  .  With  reference  to  FIG.8,  gearbox  41  includes 
an  internal  gear  formed  on  the  inside  surface  of  gear- 
box  41  ,  a  sun  gear  50  and  planetary  gears  51  and  52. 
Rotation  of  input  shaft  41a  causes  direct  rotation  of 
sun  gear  50  and  hence  planetary  gears  51  and  52  ro- 
tate  respectively  about  shafts  53  and  54.  This  causes 
gearbox  41  to  rotate  about  input  shaft  41a  and  at  the 
same  time  causes  planetary  gears  51  and  52  them- 
selves  to  rotate  around  sun  gear  50  in  the  direction 
opposite  to  gearbox  41  .  Rotation  of  gearbox  41  caus- 
es  rotation  of  sprocket  42  and  shaft  45.  Shaft  45  as 
is  apparent  from  FIG.7  rotates  sprockets  43  and  44 
which  in  turn  controls  the  movement  of  chains  26  and 
27  thus  effecting  a  shift  in  position  of  the  trailing  com- 
ponents  1  9.  While  on  the  other  hand,  rotation  of  plan- 
etary  gears  51  and  52  around  sun  gear  50  causes 
shaft  39  to  rotate  through  shafts  53  and  54  together 
with  a  cross  member  55.  Rotation  of  shaft  39  then 
causes  rotation  of  sprockets  38  and  37  and  shaft  45a. 
Shaft  45a  rotates  sprockets  35  and  36  which  in  turn 
controls  the  movement  of  chains  24  and  25  thus  ef- 
fecting  a  shift  in  position  of  the  leading  components 
1  0.  Rotations  of  shafts  45  and  45a  resulting  from  op- 
eration  of  crank  49  are  effected  in  the  respective  di- 
rections  opposite  to  each  other,  and  thus  relative 
movement  between  the  leading  and  trailing  compo- 
nents  is  effected.  In  order  to  effect  a  shift  in  position 
of  the  leading  and  trailing  components  as  from  that 
indicated  in  FIG.2  for  example  to  that  indicated  in 
FIG.3,  crank  49  is  rotated  clockwise  as  viewed  in 
FIGS.7  and  8  to  rotate  shaft  45a  clockwise  and  shaft 
45  counterclockwise.  Once  the  desired  shift  in  posi- 
tion  of  the  leading  and  trailing  components  of  the 
flight  bars  is  effected,  clamping  bearing  48  is  tightly 
secured  about  input  shaft  41a  thus  precluding  further 
rotation  of  41a  and  causes  shafts  45  and  45a  to  rotate 
together  in  the  same  direction  without  any  relative  ro- 
tation  therebetween.  This  restores  the  trailing  com- 
ponents  in  the  desired  position  relative  to  their  asso- 
ciated  leading  components. 

As  shown  in  FIG.7,  driving  motor  30  is  arranged 
through  its  shaft  31  and  the  sprocket  32  mounted  on 
shaft  31  to  drive  the  driving  chain  33  so  as  to  impart 
rotary  motion  to  driving  sprocket  34.  The  driving 

5  sprocket  34  drives  sprockets  35,  36,  and  37  and 
chains  24  and  25  through  inner  shaft  45a.  Thus 
sprocket  37  drives  sprocket  38,  shaft  39  and  output 
shaft  41b  of  gearbox  41.  Input  shaft  41a  of  gearbox 
41  is  normally  restrained  as  by  clamping  bearing  48. 

10  This  causes  sprocket40  which  is  attached  to  gear  box 
41  ,  to  rotate  but  at  slightly  different  speed  from  shaft 
39  thus  driving  sprocket  42  which  is  connected  to 
sprockets  43  and  44  and  chains  26  and  27  by  virtue 
of  the  action  of  hollow  shaft  45. 

15  The  ratio  of  the  gear  box  41  that  causes  shaft  39 
and  sprocket  40  to  rotate  at  different  speeds  is  com- 
pensated  for  by  the  difference  in  the  number  of  teeth 
on  sprocket  38  and  sprocket  40  thus  causing  hollow 
shaft  45  to  rotate  at  the  same  speed  as  the  inner 

20  shaft. 
In  order  to  impart  simultaneous  relative  move- 

ment  to  all  of  the  leading  and  trailing  components 
such  as  10  and  19.  Appropriate  rotation  of  a  manually 
operated  control  such  as  crank  49  is  effected.  Rota- 

25  tion  of  crank  49  imparts  movement  to  leading  and 
trailing  components  10  and  19  through  chains  24,  25, 
26  and  27  so  as  to  effect  rapid  and  efficient  adjust- 
ment  of  the  flight  bar  units  for  use  in  conjunction  with 
packages  having  a  wide  variety  of  dimensions.  Flight 

30  bar  plates  15  and  21  also  move  to  change  the  angle 
of  engagement  with  the  incoming  products  to  be  load- 
ed  thus  to  ensure  a  constant  speed  of  the  incoming 
items  prior  to  engagement  with  the  flight  bars. 

Although  it  is  normally  desirable  to  adjust  all  the 
35  flight  bars  simultaneously  it  is  envisaged  that  a  flight 

bar  conveying  system  according  to  the  invention  may 
be  modified  by  adjusting  some,  but  not  all,  the  flight 
bars  in  the  series.  For  example,  alternate  flight  bars 
only  could  be  adjusted  in  order  to  alter  the  spacing  be- 

40  tween  adjacent  flight  bars.  Moreover,  not  all  the  flight 
bars  in  the  system  need  be  adjustable  since  as  in  the 
example  referred  to  where  alternate  flight  bars  only 
are  adjusted,  the  remaining  flight  bars  may  be  non- 
adjustable  and/or  of  some  other  form. 

45  Other  arrangements  for  controlling  the  endless 
chains  may  alternatively  be  used  in  the  present  inven- 
tion.  One  of  such  arrangements  may  be  the  one 
wherein  the  first  pair  of  endless  chains  24  and  25  are 
operably  connected  to  a  motor  through  a  suitable 

so  clutch  unit  and  the  second  pair  of  endless  chains  26 
and  27  are  operably  connected  to  the  same  motor 
through  another  suitable  clutch  unit.  Such  an  ar- 
rangement  allows  the  first  and  second  pairs  of  end- 
less  chains  to  move  independently  from  each  other  to 

55  shift  the  positions  of  the  leading  and  trailing  compo- 
nents  relative  to  each  other. 
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Claims 

1.  Amethod  of  adjusted  the  spacing  between  an  ad- 
jacent  pair  of  flight  bars  in  a  system  for  advancing 
packages  sequentially  along  a  predetermined  5 
path  in  which  a  leading  component  of  at  least  one 
of  said  pair  of  flight  bars  is  shifted  relative  to  a 
trailing  component  thereof  so  as  to  alter  the  dis- 
tance  between  the  said  pair  of  flight  bars. 

10 
2.  Amethod  according  to  claim  2  wherein  said  lead- 

ing  and  trailing  components  are  pivoted  towards 
or  away  from  one  another  to  alter  the  distance  be- 
tween  the  flight  bars. 

15 
3.  Amethod  according  to  claim  1  or  claim  2  wherein 

the  leading  and  trailing  components  remain  sub- 
stantially  parallel  to  one  another  during  said  rel- 
ative  shifting. 

20 
4.  Amethod  according  toanyof  claims  1  to3where- 

in  a  series  of  flight  bars  are  adjusted  simultane- 
ously. 

5.  A  flight  bar  assembly  for  use  in  advancing  pack-  25 
ages  sequentially  along  a  predetermined  path  in 
which  at  least  one  of  a  pair  of  adjacent  flight  bars 
in  the  assembly  includes  a  leading  component 
and  a  trailing  component  and  wherein  the  leading 
and  trailing  components  are  interrelated  so  that  30 
they  can  be  shifted  relative  to  one  another  to  ad- 
just  the  spacing  between  said  pair  of  flight  bars. 

6.  Aflight  bar  assembly  according  to  claim  5  where- 
in  the  leading  and  trailing  components  are  pivo-  35 
tally  connected  for  movement  substantially  paral- 
lel  to  one  another. 

7.  A  flight  bar  unit  for  a  packaging  machine  which 
unit  comprises  a  leading  flight  bar  component  40 
and  a  trailing  flight  bar  component  which  compo- 
nents  are  interrelated  so  that  they  can  be  shifted 
relative  to  one  another,  means  being  provided  to 
form  an  end  face  across  the  space  between  said 
components  at  each  end  of  the  unit  when  the  45 
components  are  moved  apart. 

ages  in  sequence  along  a  predetermined  path, 
each  of  said  flight  bars  having  a  leading  compo- 
nent  and  a  trailing  component,  a  first  endless 
driving  element  connected  to  each  of  said  leading 
components  to  move  said  leading  components 
along  said  predetermined  path,  and  a  second 
endless  driving  element  connected  to  each  of 
said  trailing  components  to  move  said  trailing 
components  along  said  predetermined  path,  said 
first  and  second  driving  elements  being  movable 
in  synchronism  so  as  to  impart  movement  to 
packages  along  said  predetermined  path,  means 
for  imparting  controlled  relative  movement  to 
said  first  and  second  driving  elements  so  as  to 
vary  the  distance  between  the  trailing  compo- 
nent  of  a  flight  bar  and  the  leading  component  of 
an  immediately  succeeding  flight  bar  thereby  to 
render  the  system  adaptable  for  advancing  pack- 
ages  of  different  horizontal  dimensions  in  the  di- 
rection  of  movement  of  the  flight  bars  along  said 
predetermined  path,  and  characterized  by  means 
for  interconnecting  said  leading  and  trailing  com- 
ponents  with  each  other  to  limit  relative  move- 
ment  therebetween  within  a  predetermined 
range. 

10.  A  system  according  to  claim  9  wherein  an  end 
plate  is  pivotally  connected  with  each  of  said 
flight  bar  leading  components  near  each  end 
thereof  and  a  pin  is  secured  to  each  of  said  trail- 
ing  components  near  each  end  thereof  and 
wherein  each  of  said  end  plates  includes  a  slot  in 
which  the  adjacent  pin  is  slidably  disposed. 

11.  Asystem  according  to  claim  10  wherein  each  end 
of  each  of  said  leading  components  is  configured 
in  the  form  of  the  correct  metering  angle  for  prod- 
uct  entry  into  the  space  between  adjacent  flight 
bars. 

12.  Asystem  according  to  claim  10  wherein  said  slot 
is  disposed  at  an  angle  which  results  in  the  dis- 
position  of  said  end  plate  in  such  a  position  that 
an  edge  of  said  end  plate  forms  the  correct  me- 
tering  angle  for  product  entry  into  the  space  be- 
tween  adjacent  flight  bars. 

8.  A  flight  bar  unit  for  a  packaging  machine  which 
unit  comprises  a  leading  flight  bar  component 
and  a  trailing  flight  bar  component  and  wherein  so 
means  are  provided  for  altering  the  angle  of  the 
ends  and/or  end  faces  of  the  ends  of  the  unit 
when  the  leading  and  trailing  components  are 
shifted  relative  to  one  another. 

55 
9.  Asystem  including  flight  bars  for  advancing  pack- 
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