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©  Shop  rack. 

©  Shop  rack  comprising  a  plurality  of  shelves  (1, 
33-37)  on  which  articles  (2)  can  be  displayed,  and  a 
frame  supporting  the  shelves,  with  at  least  a  portion 
of  at  least  one  shelf  being  provided  with  conveyor 
means  capable  of  transporting  articles  placed  on  the 
shelf  to  the  front  of  the  shelf.  ' 
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SHOP  RACK 

This  invention  relates  to  a  shop  rack  compris- 
ing  a  plurality  of  shelves,  on  which  goods  can  be 
displayed,  and  a  frame  supporting  the  shelves. 

Racks  of  this  kind  are  well  known  and  are 
frequently  being  used  in  self-service  shops.  The 
goods  are  mostly  packaged  in  jars,  bags,  cartons 
and  the  like,  and  placed  in  rows  one  behind  the 
other.  This  means  that,  for  example,  one  or  more 
rows  of  bags  of  crystal  sugar  are  arranged  trans- 
versely  to  the  longitudinal  direction  of  a  shelf.  Next 
to  the  bags  of  sugar,  for  example,  one  or  more 
rows  of  boxes  of  sugar  lumps  may  be  placed,  etc. 
The  shopping  public  can  then  take  the  foremost 
bag  of  sugar,  or  box  of  sugar  lumps,  etc.,  and  put  it 
in  a  trolley. 

In  order  to  ensure  a  well-arranged  and  ordered 
display  of  goods,  it  is  the  practice  for  the  shop 
attendants  regularly  to  push  forward  the  rows  of 
products,  which  have  become  shortened  owing  to 
the  removal  of  the  foremost  products.  The  racks 
thus  remain  filled  as  much  as  possible  at  the  front 
side  facing  the  public.  Pushing  the  products  placed 
on  a  shelf  of  a  shop  rack  forwardly  in  the  manner 
described  is  called  "trimming". 

Such  trimming  is  a  highly  labour-intensive  and 
often  tiring  work,  in  particular  in  the  case  of  low- 
level  shelves  and  in  the  case  of  high  and/or  rela- 
tively  deep  shelves. 

There  is  accordingly  a  need  for  a  possibility  of 
automating  this  work. 

It  is  an  object  of  the  present  invention  to  meet 
this  need.  To  this  effect,  according  to  the  invention, 
a  shop  rack  of  the  above  kind  is  characterized  in 
that  at  least  a  part  of  at  least  one  shelf  is  provided 
with  conveying  means  for  conveying  articles  placed 
on  the  shelf  to  the  front  of  the  shelf. 

It  is  noted  that  it  has  been  tried  in  the  past  to 
achieve  the  effect  contemplated  by  means  of 
shelves  inclined  downwardly  to  the  front.  As  soon 
as  the  foremost  product  of  a  row  of  products  is 
removed,  the  remaining  row  of  products  slides  for- 
wardly  by  gravity.  One  disadvantage  of  that  solu- 
tion  is  that  the  shelves  should  be  placed  at  rather  a 
steep  angle  to  ensure  that  the  products  of  a  row 
slide  forwardly  in  the  manner  contemplated  under 
all  conditions.  In  the  case  of  fragile  products,  for 
example,  glass  jars,  damage  may  occur.  Also,  with 
that  arrangement,  the  public  has  no  time  to  return  a 
product  removed  from  the  shelf. 

One  embodiment  of  the  invention  will  now  be 
described,  by  way  of  example,  with  reference  to 
the  accompanying  drawings,  in  which 

Fig.  1  diagrammatically  illustrates  one  of  the 
possible  techniques  of  conveying  goods  to  the 
front  of  a  shelf; 

Figs.  2  and  3  show  two  variants  of  the  tech- 
5  nique  shown  in  Fig.  1  ; 

Fig.  4  diagrammatically  shows,  in  cross-sec- 
tional  view,  a  shelf  provided  with  a  conveyor  for  a 
shop  rack  according  to  the  present  invention  in  a 
number  of  successive  conditions; 

w  Fig.  5  shows  the  shelf  of  Fig.  4  diagrammati- 
cally  in  top  plan  view; 

Fig.  6  is  a  diagrammatic  side-elevational 
view,  showing  one  example  of  a  practical  embodi- 
ment  of  a  shop  rack  according  to  the  invention; 

75  Fig.  7  shows  a  detail  of  Fig.  6  on  a  larger 
scale; 

Fig.  8  shows  a  detail  of  Fig.  7; 
Fig.  9  shows  an  example  of  a  studded  strip 

for  use  in  a  rack  according  to  the  invention;  and 
20  Fig.  10  shows  a  modification  of  an  embodi- 

ment  of  the  present  invention. 

Fig.  1  diagrammatically  illustrates  one  of  the 
possible  techniques  of  displacing  goods  placed  in 

25  a  shop  rack  in  a  desired  direction,  i.e.,  towards  the 
side  adjoining  the  passageway  for  the  public. 

Generally  speaking,  a  great  many  different 
techniques  are  available  for  achieving  the  object 
contemplated.  Thus,  for  example,  use  can  be  made 

30  of  pushers  which  periodically  push  up  each  row  of 
products  at  the  rear.  Such  an  embodiment  of  the 
invention  requires  means  for  adapting  the  pushing 
force  to  be  exerted  to  the  products  to  be  moved. 
Furthermore,  means  are  required  for  terminating 

35  the  pushing-up  movement  as  soon  as  a  resistance 
is  experienced  which  exceeds  a  pre-determined 
value. 

It  is  also  possible  to  use  conveyor  belts  ex- 
tending  transversely  to  the  longitudinal  direction  of 

40  a  shelf  and  capable  of  taking  along  the  goods  in 
the  desired  direction.  The  conveyor  belts  may  be 
supported  in  addition  to  two  end  rollers  by  support- 
ing  rollers  in  the  area  intermediate  the  end  rollers, 
and  may  for  example  be  driven  periodically.  When 

45  the  articles  placed  on  such  a  conveyor  belt  have 
reached  the  front  edge  of  a  shelf,  the  articles  abut 
against  a  stop,  and  the  conveyor  belt  can  move 
slippingly  under  the  articles. 

Alternatively,  use  can  be  made  of  a  system 
so  operating  by  the  so-called  moving-floor  principle.  In 

that  system  articles  placed  on  a  supporting  surface 
can  be  displaced  by  virtue  of  the  fact  that  the 
supporting  surface  is  constituted  by  a  plurality  of 
groups  of  elongate  slats  movable  in  the  longitudinal 
direction.  The  slats  are,  for  example,  first  moved 
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me  by  one  in  one  direction,  sliding  under  the 
irticles,  because  the  latter  are  supported  simulta- 
leously  on  a  plurality  of  slats  which  are  not  moved. 
Subsequently,  the  slats  are  all  moved  simulta- 
leously  in  the  other  direction,  so  that  the  articles 
ire  taken  along. 

In  the  techniques  described  hereinbefore,  the 
irticles  to  be  displaced  are  invariably  moved  in  one 
jlane. 

According  to  a  different  technique,  the  articles 
0  be  displaced  are  lifted  off  the  supporting  sur- 
ace,  moved  in  the  desired  direction  for  a  pre- 
determined  distance,  and  are  then  again  lowered 
sn  to  the  supporting  surface. 

This  technique,  which  for  example  could  be 
jsed  with  slats  similar  to  those  described  above,  is 
llustrated  in  the  accompanying  Figs.  1-3. 

Fig.  1  is  a  diagrammatic  side-eievational  view, 
showing  a  shelf  1  of  a  shop  rack,  on  which  an 
article  2  has  been  placed.  The  shelf  is  comprised 
3f  two  interengaging  parts  3  and  4.  The  parts  3  and 
X  can  be  moved  relatively  to  each  other  in  a 
nanner  to  be  described  hereinafter  and  by  means 
:o  be  described  hereinafter.  Fig.  1  shows  at  a-e  five 
Dositions  which  the  shelf  sections  and  an  article  to 
3e  displaced  can  occupy. 

In  the  rest  position  shown  in  Fig.  1a  the  article 
1  is  supported  by  the  first  shelf  section  3.  This,  for 
3xample,  may  be  a  carrier  comprised  of  slats,  such 
as  strips-,  mounted  in  side-by-side,  spaced  parallel 
'elationship.  The  second  shelf  section  4  may  be 
built  up  in  a  similar  way,  with  the  slats  disposed  in 
the  interspaces  between  the  slats  of  shelf  section 
3. 

In  the  example  shown  in  Fig.  1,  the  first  shelf 
section  is  stationary,  and  the  second  is  at  a  slightly 
lower  level  than  the  first.  This,  however,  is  not 
essential.  To  displace  an  article  2  or  a  row  of  such 
articles  to  the  front  of  the  shop  rack  (in  the  exam- 
ple  shown:  to  the  left),  the  second  shelf  section  4  is 
moved  to  the  rear  (i.e.,  to  the  right  in  Fig.  1),  as 
indicated  by  an  arrow  5.  If  the  shelf  sections  have 
co-planar  upper  surfaces  in  the  rest  position,  the 
second  shelf  section  is  preferably  first  moved 
downwardly  somewhat.  In  certain  conditions,  spe- 
cifically  when  there  is  lower  friction  between  the 
second  shelf  section  and  the  article  2  than  there  is 
between  the  stationary  first  shelf  section  and  the 
article  2,  it  is  in  principle  unnecessary  for  the 
second  shelf  section  to  be  first  moved  downwards. 

The  first  intermediate  position,  reached  from 
the  initial  position  shown  in  Fig.  1a  by  shifting  the 
second  shelf  section  backwards  is  shown  in  Fig. 
1b.  The  next  step  is  an  upward  movement  of  the 
second  shelf  section,  as  indicated  by  an  arrow  6. 

Owing  to  this  upward  movement,  the  second 
intermediate  position,  shown  in  Fig.  1c,  is  reached. 
The  article  2  is  now  no  longer  supported  by  the 

stationary  first  shelf  section  3,  but  by  the  second 
shelf  section  4. 

Subsequently,  the  second  shelf  section  is 
moved  forwardly,  i.e.,  to  the  left  in  Fig.  1,  as 

5  indicated  by  an  arrow  7  in  Fig.  1c.  During  this 
movement,  the  second  shelf  section  takes  along 
the  article  2  over  a  pre-determined  distance,  so 
that  the  position  shown  in  Fig.  1d  is  reached. 

Finally,  the  second  shelf  section  is  again 
'0  moved  downwards  as  indicated  by  an  arrow  8  in 

Fig.  1d,  to  reach  the  condition  shown  in  Fig.  1e,  in 
which  the  article  2  is  again  supported  by  the  sta- 
tionary  first  shelf  section. 

Fig.  1e  corresponds  essentially  to  Fig.  1a,  with 
'5  the  difference  that  the  article  2  has  been  trans- 

ported  forwardly  through  a  distance  X. 
After  a  number  of  such  transport  cycles,  the 

article  or  the  row  of  articles  is  in  the  desired 
position,  with  the  rack  being  entirely  filled  at  the 

?o  front. 
Naturally,  a  raised  edge  or  the  like  is  provided 

at  the  front  to  prevent  the  articles  from  falling  out  of 
the  rack. 

Fig.  2  illustrates  a  variant  of  the  technique 
25  shown  in  Fig.  1.  As  shown  in  Fig.  2,  the  article  2  is 

supported  in  the  rest  position  on  the  first  shelf 
section  3.  The  second  shelf  section  4  is  then 
subjacent  to  (or  at  the  same  level  as)  the  first  shelf 
section. 

30  .  
'  To  transport  the  article  2,  the  second  shelf 
section  is  moved  upwards  (arrow  10)  thereby  tak- 
ing  over  article  2.  Next  the  first  shelf  section  3  is 
moved  backwards  (arrow  11).  Thereafter  the  sec- 
ond  shelf  section  moves  downwards  again  (arrow 

35  12)  until  the  article  is  again  supported  by  the  first 
shelf  section,  as  shown  in  Fig.  2d.  Thereafter  the 
first  shelf  section  moves  forward  again,  i.e.,  to  the 
starting  position,  as  indicated  by  an  arrow  13,  until 
the  condition  shown  in  Fig.  2e  is  reached. 

40  According  to  the  variant  shown  in  Fig.  3,  the 
second  shelf  section  moves  upward  from  a  low 
position,  thereby  lifting  the  article  off  the  first  shelf 
section.  Subsequently,  the  second  shelf  section 
moves  forward  and  then  downwards  until  the  article 

45  is  back  on  the  first  shelf  section  3.  Finally,  the 
second  shelf  section  moves  back  into  the  starting 
position  (Fig.  3e). 

As  stated  before,  the  technique  described  with 
reference  to  Figs.  1-3  can  be  practiced  by  means 

so  of  slats  which  extend  transversely  to  the  longitudi- 
nal  direction  of  the  shelf  concerned  and  are  mov- 
able  relatively  to  each  other,  which  slats  are  di- 
vided  into  at  least  two  relatively  movable  groups. 
The  slats  may  advantageously  constitute  lattices 

55  formed  of  strips,  ribbons,  rods,  wires  or  threads, 
with  the  slats  of  one  lattice  being  interposed  be- 
tween  the  slats  of  the  other  lattice,  with  both  lat- 
tices  being  movable  in  the  vertical  direction,  and 

3 
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one  being  movable  in  a  horizontal  direction  relative 
to  the  other  through  a  certain  distance.  The  lattice 
slats  should  be  arranged  to  pass  each  other  in  the 
vertical  direction,  which  excludes  the  use  of  cross- 
connections,  unless  the  slats  are  provided  with 
notches  or  discontinuities. 

Figs.  4  and  5  diagrammatically  show  an  exam- 
ple  of  a  conveyor  system  or  use  in  a  shop  rack, 
which  operates  in  the  manner  described  above  and 
thus  permits  cross-connections  in  the  supported 
surface.  In  the  example  shown  in  Figs.  4  and  5,  the 
supporting  surface  of  the  shelf  of  a  shop  rack 
consists  of  a  wire  lattice  20  with  longitudinal  wires 
21  and  transverse  wires  or  cross-wires  22.  The 
longitudinal  wires  extend  in  the  direction  of  trans- 
port,  i.e.,  transversely  relative  to  the  longitudinal 
direction  of  the  shelf,  and  the  cross-wires  extend 
transversely  to  the  direction  of  transport. 

Furthermore,  there  is  shown  a  carrier  23  pro- 
vided  with  studs  24.  The  carrier  is  arranged  just 
below  the  wire  lattice  in  'such  a  manner  that  the 
studs  24  can  extend  through  the  meshes  of  the 
wire  lattice.  Furthermore,  the  length  of  each  mesh 
of  the  wire  lattice,  as  viewed  in  the  direction  of  the 
longitudinal  wires  21,  exceeds  the  corresponding 
dimension  of  studs  24. 

Fig.  2  shows,  in  steps  a-d,  the  manner  in  which 
a  row,  not  shown,  of  articles  placed  on  the  shelf 
can  be  moved  to  the  left.  In  this  case,  too,  variants 
are  possible,  similar  to  those  described  with  refer- 
ence  to  Figs.  1-3. 

Fig.  5  shows  in  top  plan  view  diagrammatically 
a  portion  of  a  shelf  as  illustrated  in  Fig.  4  in  the 
situation  shown  in  Fig.  4a  or  4b. 

It  is  noted  that  the  lattice  may  alternatively  be 
made  of  horizontally  and/or  vertically  disposed 
strips,  in  combination  with  wire  or  rod  material,  or 
otherwise. 

The  studs  may  be  formed  integrally  with  a 
substantially  imperforate  carrier,  as  shown,  but  may 
alternatively  be  separate  members  mounted  on  a 
carrier,  each  forming  one  or  more  studs.  The  car- 
rier  of  the  studs  may  be  formed  as  a  wire  lattice,  a 
lattice  of  strips,  or  the  like,  to  which  studs  made  of 
a  suitable  material,  e.g.,  plastics,  are  secured. 

Fig.  6  diagrammatically  shows  in  side- 
eievational  view  an  example  of  a  shop  rack  accord- 
ing  to  the  invention,  and  Fig.  7  shows,  on  a  larger 
scale,  the  lower  portion  of  Fig.  6.  The  rack  shown 
comprises  a  frame  with  front  uprights  31  and  rear 
uprights  32.  The  rear  uprights  may  constitute  part 
of  a  closed  rear  wall.  It  is  also  possible  to  use  a 
self-supporting  closed  rear  wall.  In  the  two  latter 
cases,  however,  it  is  not  possible  to  replenish  the 
rack  from  the  back. 

There  are  further  shown  five  shelves 
33.34,35,36  and  37,  and  a  bottom  plate  38.  In  the 
example  shown,  the  shelves  are  all  of  the  self- 

trimming  type.  If  desired,  the  bottom  plate  38  may 
be  of  the  self-trimming  type  as  well. 

In  this  example,  the  shelves  shown  are  built  up, 
in  accordance  with  the  principle  shown  in  Figs.  4 

s  and  5,  of  a  lattice  39  and  a  carrier  41  provided  with 
studs  40.  In  this  example,  the  transporting  move- 
ment,  similarly  to  the  arrangement  shown  in  Figs.  4 
and  5,  is  fully  carried  out  by  the  studded  carrier, 
while  the  lattice  39,  which  in  this  example  is  a  wire 

10  lattice  built  up  from  longitudinal  wires  42  and 
cross-wires  43,  is  stationary. 

In  this  example,  the  wire  lattice  is  formed  so 
that  the  longitudinal  wires  42  constitute  the  sup- 
porting  surface  for  the  products,  while  the  cross- 

75  wires  43  are  located  under  the  longitudinal  wires 
and  support  these.  The  cross-wires  themselves,  at 
least  some  of  them,  are  carried  by  supporting 
blocks  45,  which,  in  turn,  are  secured  to  frame 
members,  not  shown,  fixedly  connected  to  uprights 

20  31  ,32. 
In  this  example,  the  wire  lattice  39  extends  at 

the  front  beyond  the  front  upright  31,  and  is  pro- 
vided  with  a  stop  44  to  prevent  the  products  from 
falling  off  the  shelf.  In  the  example  shown,  the  stop 

25  is  a  cross-wire  provided  on  the  longitudinal  wires, 
but  other  forms  are  possible.  The  required  height 
of  the  stop  depends  on  the  shape  of  the  products 
and  on  the  size  of  the  vertical  stroke  of  the  con- 
veyor  mechanism. 

30  Advantageously,  the  lattice  of  studs  is  built  up 
from  a  plurality  of  studded  strips,  which  extend  in 
the  longitudinal  direction  of  the  rack,  i.e.,  across  the 
direction  of  transport.  Such  a  studded  strip  is 
shown  in  Fig.  7  at  46  in  cross-sectional  view,  and 

35  in  Fig.  8  in  longitudinal  sectional  view.  In  the  exam- 
ple  shown,  the  studded  strips  have  somewhat  elon- 
gated  studs,  as  viewed  in  the  direction  of  move- 
ment,  which  as  shown  in  Fig.  8  may  be  of  angular 
castellated  form,  but  alternatively  may  have  a  more 

40  rounded  form. 
Fig.  9  shows,  in  perspective  view,  an  example 

of  a  suitable  studded  strip. 
It  is  noted  that,  in  principle,  each  elongated 

stud  could  be  sub-divided  into  one  or  more  smaller 
45  StudS. 

Advantageously,  the  studded  strips  are  mould- 
ed  plastics  strips,  each  carried  by  a  metal  section. 
In  the  example  shown,  a  channel  section  47  has 
been  used.  The  channel  sections  47  each  rest  on 

50  two  or  more  carriers  41  ,  extending  between  a  front 
and  a  rear  upright  of  the  rack,  which  in  the  exam- 
ple  shown  consist  of  a  Vertical  rectangular  metal 
section.  The  channel  sections  47  are  coupled  by 
means  of  draggers  47a  to  carriers  41  ,  as  shown  in 

55  Fig.  8.  Carriers  41  are  vertically  movable  up  and 
down  in  a  manner  to  be  described  hereinafter,  and 
are  also  reciprocatable  in  the  longitudinal  direction, 
as  indicated  by  arrows  48  (Fig.  8)  and  49  (Figs.  6 

4 
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md  7). 
The  movements  of  the  moving  parts  of  the 

ihelves,  required  for  trimming  the  articles  placed 
in  the  shelves  can  be  accomplished  in  various 
vays.  It  is  possible  for  the  moving  parts  of  a  shelf 
o  be  driven,  starting  from  a  rotary  movement, 
jenerated  in  one  of  the  manners  known  for  the 
jurpose,  by  means  of  eccentric  transmission.  It  is 
ilso  possible  to  effect  a  reciprocating  movement 
iirectly  by  means  of  well-known  hydraulic,  pneu- 
natic,  electric  or  electromagnetic  elements. 

In  addition,  it  is  possible  for  each  shelf  or  a 
section  thereof  to  be  driven  separately,  or  for  all 
he  shelves  of  a  rack,  or  even  a  plurality  of  racks  to 
3e  driven  simultaneously. 

The  driving  mechanism  shown  diagrammati- 
:ally  in  Figs.  6  and  7  uses  pneumatic  tubes  for 
;ausing  .the  required  movements  of  the  movable 
jart  of  the  shelves,  in  this  example  the  studded 
;arriers.  In  addition,  in  this  example,  the  rack  is 
arranged  so  that  all  shelves  of  the  rack  are  op- 
srated  simultaneously. 

For  this  purpose,  a  pair  of  uprights  50,51, 
nade  of  hollow  tube,  is  arranged  for  up  and  down 
novement  next  to,  or  between,  at  least  two  pairs  of 
:ixed  uprights  31,32.  Uprights  50,51  are  slidably 
:oupled  with  the  fixed  uprights  in  a  manner  not 
shown.  The  movable  uprights  50,51  each  rest  on  a 
lift  strip  52,  located  in  a  horizontal  rectangular  or  U- 
shaped  section  53,  which  in  this  example  extends 
in  the  longitudinal  direction  of  the  rack. 

Under  the  lift  strip  52,  within  section  53,  is  a 
pneumatic  tube  54,  coupled  to  a  source  of  com- 
pressed  air  in  a  manner  not  shown. 

When  pressure  is  applied  to  tubes  54,  the 
tubes  expand,  and  as  a  result  the  uprights  50,51 
move  upwards,  thereby  taking  along  the  carriers  41 
connected  to  uprights  50,51.  Lattice  39  is  con- 
nected  to  the  fixed  uprights  31,32,  and  conse- 
quently  does  not  move  upwards.  With  a  proper 
setting,  the  result  of  the  rising  movement  is  a 
situation  as  shown  in  Fig.  4b,  in  which  the  studs 
just  project  above  the  lattice  and  (temporarily)  have 
taken  over  the  carrying  function  of  the  lattice. 

As  shown  by  Fig.  4,  after  the  upward  move- 
ment  a  horizontal  movement  is  required.  To  effect 
this  horizontal  movement,  in  this  example,  a  verti- 
cal  pushing  strip  55  is  provided  in  the  rear  movable 
uprights  51.  The  vertical  pushing  strip  has  a  sur- 
face  facing  the  front  of  the  rack,  which  is  in  contact 
with  the  ends  of  carriers  41.  If  the  carriers  41  are 
platforms  or  the  like,  rather  than  sections,  suitable 
projections  are  provided. 

The  rear  ends  of  carriers  41  extend  through 
openings  in  the  wall  of  the  movable  uprights  51 
into  said  uprights.  Similarly,  the  front  ends  of  car- 
riers  41  extend  into  the  front  movable  uprights  50. 

Disposed  behind  the  vertical  pushing  strip  55  is 

a  pneumatic  nose  so,  arrangea  wnnin  me  nonow 
movable  uprights  51,  which  hose  expands  under 
pressure  and  then  pushes  the  pushing  strip  for- 
wardly.  The  carriers  41  are  slidable  in  openings  in 

5  the  movable  uprights  50,51. 
After  the  horizontal  pneumatic  hoses  have 

been  energized,  the  vertical  pneumatic  hoses  are 
energized.  Subsequently,  the  horizontal  hoses  are 
released,  as  a  result  of  which  the  movable  uprights 

o  with  the  stud  carriers  move  downwardly  by  gravity. 
Thereafter  the  vertical  hoses  are  released.  For  the 
backward  movement  of  the  stud  carriers,  corre- 
sponding  pneumatic  hoses  could  be  used  in  the 
front  movable  uprights  50.  Preferably,  however,  a 

5  resetting  spring  is  used,  which  in  this  example  is 
the  compression  spring  57  arranged  between  the 
end  of  the  carriers  41  extending  into  the  front 
uprights,  and-the  inner  wall  of  these  uprights. 

Shown  at  58  is  a  connecting  hose  for  the 
>o  vertical  pushing  hose  56.  The  connecting  hose  58, 

in  this  example,  extends  through  the  fixed  rear 
upright  32,  and  is  coupled  to  pushing  hose  56  at 
59  at  the  top  of  the  rack. 

The  front  and  rear  movable  uprights  are  preter- 
ms  ably  interconnected  with  a  connector  59  at  least 

some  shelves.  In  the  drawings,  the  connectors  are 
shown  below  the  level  of  the  shelves.  Advanta- 
geously,  however,  the  connectors  are  arranged  just 
above  the  level  of  the  shelves,  as  shown  in  Fig.  6 

30  in  ghost  outline  at  60.  The  connectors  can  then 
also  serve  as  guides  for  the  articles  to  be  con- 
veyed  on  the  shelves  and  prevent  the  articles  to  be 
conveyed  from  catching  behind  an  upright. 

Shop  racks  of  the  kind  described,  in  which  the 
35  products  are  transported  from  the  rear  forwardly 

are  excellently  suitable  for  being  loaded  from  the 
rear.  For  this  purpose,  the  rear  of  the  rack  is 
preferably  of  open  construction  or  one  that  can  be 
opened  in  a  simple  manner.  Furthermore,  the  racks 

40  should  be  accessible  at  the  rear.  This  latter  is  often 
not  the  case,  because  the  racks  are  often  arranged 
against  a  wall  or  back-to-back  with  other  racks. 

For  this  reason,  a  shop  rack  according  to  the 
invention  is  preferably  of  mobile  construction,  as 

45  shown  in  Figs.  6  and  7.  Wheels  61  and  62  travel 
over  shop  floor  63.  In  the  example  shown,  a  tooth- 
ed  rack  64,65  is  provided  on  the  shop  floor  and  on 
the  bottom  of  the  rack,  respectively.  Arranged  be- 
tween,  and  meshing  with,  the  toothed  racks  is  a 

so  pinion  66,  which  for  example  can  be  driven  by 
means  of  a  motor  or  manually  through  an  operating 
rod.  The  toothed  racks  may  be  toothed  plastics 
strips. 

A  guide  rod  67  for  trolleys  and  the  like  is 
55  shown  at  the  front  of  the  rack. 

It  is  noted  that,  after  reading  the  foregoing, 
various  modifications  will  readily  occur  to  one 
skilled  in  the  art.  Thus,  for  example,  thin  strips  may 

5 
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be  arranged  between  the  top  face  of  a  series  of 
studs  and  the  bottom  of  the  products,  which  strips 
are  located  between  the  longitudinal  wires  42  of  the 
wire  lattice  above  the  cross-wires.  Such  strips  are 
then  thinner  than  the  longitudinal  wires  42  and 
consequently  carry  the  products  only  during  a  con- 
veying  stroke.  The  strips  render  it  possible  to  use 
fewer  and/or  smaller  studs,  so  that,  for  example,  it 
is  not  necessary  for  a  studded  strip  to  be  arranged 
under  the  foremost  part  of  a  shelf.  Such  strips  may 
be  arranged  to  lie  loosely,  but  are  preferably  con- 
nected  to  the  stud  at  a  plurality  of  points,  for 
example,  by  means  of  a  nesting  clamping  connec- 
tion.  An  example  is  shown  diagrammatically  in  Fig. 
10. 

Fig.  10  shows  a  studded  platform  70  with  studs 
71.  Arranged  between  the  studs  are,  again,  cross- 
wires  43  of  a  lattice  39.  Furthermore,  part  of  a 
longitudinal  wire  42  of  the  lattice  is  visible.  The 
direction  of  transport  is  indicated  by  an  arrow  72. 
Some  of  the  studs  are  provided  with  a  projection 
73,  which  fits  within  or  around  a  projection  74,  of 
complementary  shape,  provided  at  the  bottom  of  a 
thin  strip  75,  for  example  of  plastics,  located  on  the 
transverse  wires. 

According  to  another  modification,  for  example, 
a  stretched  piece  of  driving  chain  could  be  used 
instead  of  a  toothed  rack.  Also,  the  pinion  could  be 
secured  to  the  bottom  of  the  rack  so  as  to  be  fixed, 
but  rotatable.  The  top  toothed  rack  can  then  be 
done  without. 

A  shop  rack  according  to  this  invention  can  be 
equipped  with  means,  such  as  light-sensitive  ele- 
ments  and  appurtenant  light  sources,  by  means  of 
which  it  can  be  detected  whether  there  are  any 
products  on  the  front  part  of  a  shelf.  If  not,  depend- 
ing  on  the  design  of  the  rack,  the  conveyor  system 
can  be  energized  (automatically)  for  the  rack  in 
question,  or  any  part  thereof,  or  all  shelves  of  the 
rack. 

These  and  similar  modifications  are  considered 
to  fail  within  the  scope  of  the  invention. 

Claims 

1  .  A  shop  rack  comprising  a  plurality  of  shelves 
on  which  articles  can  be  displayed,  and  a  frame 
supporting  said  shelves,  characterized  in  that  at 
least  a  portion  of  at  least  one  shelf  is  provided  with 
conveyor  means  capable  of  transporting  articles 
placed  on  the  shelf  to  the  front  of  the  shelf. 

2.  A  shop  rack  as  claimed  in  claim  1,  char- 
acterized  in  that  at  least  a  portion  of  a  shelf  is  built 
up  from  slats  extending  in  the  direction  of  transport 
and  arranged  to  be  movable  relatively  to  each 
other  at  least  in  the  direction  of  transport. 

3.  A  shop  rack  as  claimed  in  claim  1  or  2, 
characterized  in  that  at  least  a  portion  of  a  rack 
comprises  spaced  slats  extending  in  the  direction 
of  transport,  and  means  extending  between  said 

5  slats,  said  slats  and  said  means  being  movable  in 
the  horizontal  direction  relatively  to  each  other, 
whereby  said  slats  and  said  means  can  pass  .each 
other  in  the  vertical  direction. 

4.  A  shop  rack  as  claimed  in  claim  3,  char- 
w  acterized  in  that  the  slats  and  the  means  form  part 

of  a  half-open  first  lattice  of  strips  and  second 
lattice  of  strips,  respectively. 

5.  A  shop  rack  as  claimed  in  claim  3,  char- 
acterized  in  that  the  means  extending  between  the 

75  slats  are  elevations  arranged  on  a  carrier  placed 
below  said  slats. 

6.  A  shop  rack  as  claimed  in  claim  1,  char- 
acterized  in  that  at  least  a  portion  of  a  shelf  com- 
prises  a  wire  lattice  with  longitudinal  wires  extend- 

20  ing  in  the  direction  of  transport  and  cross-wires 
extending  transversely  thereto,  and  that  studs  ar- 
ranged  on  carrier  members  located  below  the  wire 
lattice  are  provided,  which  are  mounted  flush  with 
the  openings  in  the  wire  lattice  and  can  be  moved 

25  relatively  to  the  wire  lattice  into  a  low  rest  position 
and  into  a  high  transporting  position,  in  which  the 
top  surface  of  the  studs  is  at  least  as  high  as  the 
top  surface  of  the  wire  lattice  and  which  can  move 
relatively  to  the  wire  lattice  in  the  direction  of 

30  transport  and  the  opposite  direction  in  both  the 
high  and  the  low  position. 

7.  A  shop  rack  as  claimed  in  claim  6,  char- 
acterized  in  that  the  wire  lattice  is  a  fixedly  moun- 
ted,  stationary  lattice. 

35  8.  A  shop  rack  as  claimed  in  claim  6  or  7, 
characterized  in  that  the  studs  are  arranged  on  a 
movable  platform  coupled  with  drive  means. 

9.  A  shop  rack  as  claimed  in  any  of  claims  6-8, 
characterized  by  studded  strips  extending  trans- 

40  versely  to  the  direction  of  transport  and  carried  by 
carrier  sections  also  extending  transversely  to  the 
direction  of  transport. 

10.  A  shop  rack  as  claimed  in  claim  9,  char- 
acterized  in  that  the  carrier  sections  each  rest  on  at 

45  least  two  spaced  elongated  carriers  extending  in 
the  direction  of  transport,  said  carriers  being  coup- 
led  with  drive  means. 

1  1  .  A  shop  rack  as  claimed  in  any  of  claims  6- 
10,  characterized  in  that  the  longitudinal  wires  of 

so  the  wire  lattice  are  located  on  the  cross-wires  and 
that  thin  strips  are  arranged  between  the  longitudi- 
nal  wires,  with  a  thickness  less  than  that  of  the 
longitudinal  wires,  which  strips  can  be  raised  and 
shifted  relatively  to  the  wire  lattice  by  the  studs. 

55  12.  A  shop  rack  as  claimed  in  claim  11,  char- 
acterized  in  that  the  strips  are  each  fixedly  con- 
nected  to  one  or  more  studs. 

6 
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13.  A  shop  rack  as  claimed  in  claim  12,  char-- 
icterized  in  that  the  strips  and  at  least  some  of  the 
;tuds  have  juxtaposed  means  fitting  one  into  the 
rther  to  effect  a  nesting  connection  between  the 
:trips  and  the  studs  concerned.  s 

14.  A  shop  rack  as  claimed  in  any  of  the 
jreceding  claims,  characterized  by  drive  means  for 
he  conveyor  means,  said  drive  means  being  ar- 
anged  to  service  simultaneously  at  least  some 
superimposed  shelves  throughout  their  entire  10 
ength. 

15.  A  shop  rack  as  claimed  in  claim  14,  char- 
icterized  in  that  the  drive  means  comprise  a  plural- 
ty  of  pneumatic  hoses  which  expand  when  a  pres- 
sure  medium  is  pumped  into  them  under  pressure.  rs 

16.  A  shop  rack  as  claimed  in  claim  15,  char- 
icterized  in  that  the  drive  means  comprise  a  plural- 
ty  of  movable  uprights  carrying  vertically  movable 
jarts  of  a  plurality  of  shelves  arranged  to  be  jointly 
noved  up  and  down  through  power  transmitting  20 
neans  by  energizing  one  or  more  pneumatic  hos- 
3S. 

17.  A  shop  rack  as  claimed  in  claim  16,  char- 
acterized  in  that  the  movable  uprights  each  stand 
3n  a  lifting  strip,  which  lifting  strips,  in  turn,  rest  on  25 
3  pneumatic  hose  laid  in  a  retaining  section. 

18.  A  shop  rack  as  claimed  in  claim  16  or  17, 
:haracterized  in  that  the  movable  uprights  are  ar- 
-anged  next  to  fixed  uprights  and  are  connected  to 
said  fixed  uprights  so  as  to  be  slidable  upwardly  30 
and  downwardly. 

19.  A  shop  rack  as  claimed  in  any  of  claims 
16-18,  characterized  in  that  the  vertically  movable 
oarts  of  the  shelves  are  carried  by  the  movable 
jprights  for  reciprocating  movement  in  the  horizon-  35 
tal  direction. 

20.  A  shop  rack  as  claimed  in  claim  19,  char- 
acterized  in  that  at  least  some  of  at  least  the 
movable  uprights  on  one  longitudinal  side  of  the 
rack  are  hollow  uprights  housing  a  pneumatic  hose  40 
in  operative  association  with  the  movable  parts  of 
the  shelves  through  power  transmitting  means. 

21.  A  shop  rack  as  claimed  in  claim  20,  char- 
acterized  in  that  the  pneumatic  hose  hangs  within 
the  hollow  uprights  between  a  wall  member  of  the  45 
hollow  uprights  and  a  pushing  strip  arranged  within 
the  hollow  uprights,  and  that,  at  the  level  of  the 
shelves,  openings  are  provided  in  the  wall  portion 
of  the  hollow  uprights  opposite  to  the  pushing  strip, 
through  which  projections  of  the  movable  parts  of  so 
the  shelves  extend  into  the  hollow  uprights. 

22.  A  shop  rack  as  claimed  in  any  of  claims 
19-21,  characterized  by  resetting  means  cooperat- 
ing  in  horizontal  direction  with  the  movable  parts  of 
the  shelves.  55 

23.  A  shop  rack  as  claimed  in  claim  20  or  21 
and  claim  22,  characterized  in  that  one  of  a  pair  of 
movable  uprights  opposing  each  other  on  different 

ongitudinal  sides  ot  a  racK  is  a  pneumauc  nose, 
ind  the  other  of  said  pair  contains  the  resetting 
springs  cooperating  with  the  movable  parts  of  the 
shelves. 

25.  A  shop  rack  as  claimed  in  any  of  claims 
6-24,  characterized  in  that  each  pair  of  movable 
jprights  opposing  each  other  on  different  longitudi- 
lal  sides  of  a  rack  are  rigidly  interconnected 
hrough  connectors. 

26.  A  shop  rack  as  claimed  in  claim  25,  char- 
icterized  in  that  the  connectors  comprise  a  plural- 
ty  of  ledgers  provided  just  above  the  level  of  the 
shelves,  and  also  serving  as  guides  for  articles 
ilaced  on  -the  shelves. 

27.  A  shop  rack  as  claimed  in  any  of  the 
preceding  claims,  characterized  in  that  the  rack  has 
a  rear  wall  permitting  the  shelves  to  be  replenished 
rom  the  rear. 

28.  A  shop  rack  as  claimed  in  claim  27,  char- 
acterized  in  that  the  rack  is  mobile  at  least  trans- 
versely  to  the  longitudinal  direction  of  the  shelves. 

29.  A  shop  rack  as  claimed  in  claim  27,  char- 
acterized  by  at  least  one  drivable  pinion  being 
nounted  at  the  bottom  of  the  rack,  which  pinion  is 
n  engagement  with  at  least  one  toothed  rack. 

30.  A  shop  rack  as  claimed  in  any  of  the 
sreceding  claims,  characterized  by  detection 
neans  arranged  to  cooperate  with  at  least  a  sec- 
Jon  of  the  front  of  one  or  more  shelves  to  deter- 
nine  whether  such  section  carries  articles  at  the 
:ront  side,  and  in  the  absence  of  articles  at  said 
iront  side  of  the  sections  can  cause  the  conveyor 
neans  to  be  energized. 

31.  A  shop  rack  as  claimed  in  claim  30,  char- 
acterized  in  that  the  detection  means  comprise  at 
least  one  light-sensitive  cell  and  and  appurtenant 
light  source. 
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