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Description 

The  present  invention  relates  to  a  barrier  de- 
vice  for  location  in  sewage  systems,  domestic 
waste  pipes  and  the  like,  with  the  intention  of 
denying  rodents,  such  as  rats,  access  to  domestic 
buildings  and  other  buildings  through  such  sewage 
pipes.  The  barrier  device  is  intended  primarily  to 
be  placed  in  vertical  sewage  or  waste  pipes. 

It  is  well  known  that  the  presence  of  rats  in 
sewage  systems  gives  rise  to  serious  problems, 
both  from  a  sanitary  aspect  and  a  technical  aspect, 
and  that  these  problems  are  greater  in  the  large 
town  or  city  environments,  where  the  nutrient  con- 
tent  of  the  sewage  is  particularly  high.  The  sanitary 
problem  resides  in  the  access  to  domestic  build- 
ings,  multi-unit  dwellings,  office  blocks,  store- 
houses,  shops  and  other  buildings  available  to  rats 
through  the  sewage  systems,  primarily  through  the 
water  closets,  of  such  buildings.  The  technical 
problems  reside,  inter  alia,  in  the  damage  created 
by  rats  gnawing  at  sewage  pipes,  resulting  in 
leakages  and,  at  times  blockages.  As  is  well 
known,  the  front  teeth  of  rodents  grow  at  an  aver- 
age  rate  of  1  mm  per  month  throughout  the  lifetime 
of  the  rodent.  Consequently,  the  rodent  is  forced  to 
gnaw,  in  order  to  maintain  its  teeth  at  a  manage- 
able  length,  and  will  gnaw  on  the  most  unlikely 
objects,  even  on  cast  iron  pipes. 

Laboratory  studies  and  research,  and  also  field 
research,  have  shown  that  rats  are  able  to  travel 
quite  freely  along  sewage  pipes,  both  vertically  and 
horizontally  extending  pipes.  In  the  case  of  vertical 
pipes,  so-called  downpipes  or  downcomers,  rats 
are  able  to  climb  readily  to  heights  of  several 
stories  in  the  case  of  multi-story  buildings,  pro- 
vided  that  the  internal  diameter  of  the  pipes  are  not 
greater  than  110  mm,  which  is  the  pipe  diameter 
most  often  used  with  downpipes  fitted  to  multi-unit 
dwellings. 

Detailed  studies  carried  out,  inter  alia,  with  the 
aid  of  video  film  techniques  which  allow  certain 
frequencies  to  be  "frozen"  or  advanced  slowly, 
have  revealed  valuable  information  concerning  the 
climbing  techniques  of  rats.  When  climbing  up  a 
vertical  pipe,  a  rat  will  press  its  front  and  rear  legs 
diametrically  against  the  wall  of  the  pipe  to  obtain 
climbing  purchase.  Large  rats  will  also  press  their 
backs  against  the  wall  of  a  pipe,  in  order  to  obtain 
a  better  purchase.  Thus,  in  order  to  be  able  to 
ascend  a  pipe,  it  is  necessary  for  the  rat  to  obtain 
support  against  the  wall  of  the  pipe.  This  means 
that  a  part  of  the  rat's  body  will  be  located  in  the 
central  region  of  the  pipe  as  the  rat  climbs. 

Several  attempts  have  been  made  to  prevent 
the  migration  of  rats  through  sewage  systems.  One 
known  example  of  a  device  constructed  to  this  end 
comprises  a  balanced  flap  fitted  to  a  sewage  pipe, 

this  flap  being  openable  in  the  direction  of  sewage 
flow,  but  self-closing  in  the  opposite  direction.  It 
has  been  found  that  rats  have  overcome  this  bar- 
rier,  by  mutually  cooperating  to  put  the  mechanism 

5  out  of  action. 
US  3  741  590  teaches  an  arrangement  which  is 

said  to  prevent  rodents  climbing  up  downpipes. 
The  inventive  arrangement  described  in  this  pub- 
lication  has  a  conically  flared  section  located  in  the 

io  waste  pipe.  According  to  the  specification,  an  in- 
coming  pipe  section  is  extended  down  into  the 
conically  flared  section,  so  that  no  deposits  from 
the  sewage  will  form  on  the  surfaces  of  said  sec- 
tion  and  therewith  deny  the  rats  a  foothold  on  the 

75  wall  surfaces  thereof.  In  order  to  prevent  rats  from 
using  the  lower  conical  part  of  the  flared  pipe 
section  as  a  jumping-off  point  and  therewith  reach 
the  incoming  pipe  section,  the  latter  is  provided 
with  a  toothed  lower  edge.  However,  despite  this 

20  arrangement,  it  was  found  that  at  least  one  rat  had 
been  successful  in  climbing  further  up  the  down- 
pipe,  assisted  by  other  rats  which  positioned  them- 
selves  in  zig-zag  fashion  along  the  flared  pipe 
section. 

25  Although  other  rodent  barriers  have  been  tried, 
none  has  been  truly  successful.  These  earlier  bar- 
riers  have  include  the  arrangement  of  a  very  deep 
water-seal,  so  configured  as  to  make  it  difficult  for 
a  rat  to  climb  up  the  sides  of  the  seal  or  to  swim 

30  through  the  same.  However,  rats  have  still  been 
successful  in  penetrating  such  barriers,  despite 
their  ingenuity.  It  may  also  be  difficult  to  position  a 
water-seal,  and  the  provision  of  such  a  water-seal 
may  cause  problems  relating  to  the  flow  of  water  in 

35  and  the  hydraulic  function  of  the  sewage  system. 
A  common  feature  of  the  aforementioned  ro- 

dent  barriers  is  that  they  must  be  built  into  sewage 
pipe  or  conduit  when  installing  said  pipe  or  conduit 
and  that  they  can  only  be  installed  in  existing 

40  pipes,  etc,  with  great  difficulty.  Furthermore,  be- 
cause  of  their  wide  diameters,  the  known  rodent 
barriers  are  much  too  large  to  be  accommodated  in 
normal  pipe  channels  preformed  in  existing  build- 
ings. 

45  The  object  of  the  present  invention  is  to  pro- 
vide  a  rodent  barrier  arrangement  which  can  be 
mounted  in  both  new  sewage  pipe  installations  and 
in  existing,  older  sewage  pipe  installations.  The 
arrangement  is  intended  to  effectively  bar  the  pas- 

50  sage  of  the  common  sewer  rat  and  also  the  larger 
rat  which  has  recently  begun  to  habit  sewage  sys- 
tems  in  which  the  sewage  has  a  plentiful  supply  of 
nutrient.  The  characteristic  features  of  the  present 
invention  are  set  forth  in  the  following  claims. 

55  The  inventive  rodent  barrier  comprises  a  cone 
of  spring  wires  or  rods  which  converge  from  the 
wall  of  a  sewage  pipe  in  towards  the  centre  thereof. 
The  wire  cone  extends  from  a  frame  structure 
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which  seats  sealingly  against  the  pipe  wall.  Since 
sewage  pipes  normally  have  a  circular  cross-sec- 
tion,  the  frame  will  have  a  corresponding  shape.  In 
order  to  enable  the  frame  to  be  mounted  firmly  in 
position  in  a  suitably  located  pipe  joint,  the  frame 
will  preferably  have  an  L-shaped  cross-section, 
wherewith  one  flange  or  lip  of  the  L-form  is  fitted 
either  into  a  sleeve  and  fixed  positionally  by  the 
pointed  end  of  an  adjacent  pipe  or  is  mounted 
between  two  pipe  ends  embraced  by  a  sweep 
coupling.  The  wires  are  attached  to  the  other  flange 
or  lip  of  the  L-form.  The  frame  must  be  made  of  a 
material  which  is  resistant  to  corrosion.  Brass  is 
one  suitable  material  in  this  respect,  although  a  still 
better  material  is  a  polymeric  or  thermoplastic  ma- 
terial.  In  the  case  of  this  latter  material,  the  frame 
can  be  injection  moulded  and  the  wires  which  form 
the  aforesaid  wire  cone  can  be  placed  in  the  mould 
prior  to  injecting  the  plastic  material  thereinto  in  the 
manufacture  of  the  frame.  This  will  ensure  that  the 
wires  are  anchored  firmly  in  the  frame.  The  wires 
themselves  may  be  made  of  stainless  steel  or  fibre 
glass.  By  configuring  the  wire  outlets  at  a  desired 
angle  in  relation  to  the  centre  axis  of  the  arrange- 
ment,  it  is  possible  to  establish  the  angle  which  to 
some  extent  is  dependent  on  the  dimensions  of  the 
frame.  In  the  case  of  ring  shaped  frames  having 
diameters  of  up  to  160  mm,  a  top  angle  of  30°  has 
been  found  suitable  with  respect  to  the  wire  cone, 
while  in  the  case  of  frames  which  are  100  mm  in 
diameter,  a  suitable  top  angle  is  15°. 

In  the  case  of  large  diameter  frames,  a  suitable 
wire  gauge  is  2.5  mm  when  stainless  steel  wire  is 
used,  falling  to  a  gauge  of  0.7  mm  in  the  case  of 
frames  of  the  smaller  diameter.  When  the  wires  are 
made  of  glass  fibre,  suitable  wire  gauges  are  2.0- 
0.8  mm.  In  order  to  prevent  rats  from  forcing  their 
way  through  the  wire  interspacings,  the  wires  shall 
have  a  maximum  spacing  of  12  mm.  A  wire  density 
or  interspacing  of  less  than  7  mm  will  unecessarily 
command  an  undue  number  of  wires.  Because  it  is 
not  possible  in  the  case  of  vertical  pipes  for  a  rat  to 
obtain  a  purchase  against  a  pipe  wall  while,  at  the 
same  time,  attempting  to  force  apart  the  wires  at 
the  top  of  the  cone,  the  diametrical  spacing  here 
may  be  20  mm. 

Practical  trials  have  shown  that  the  inventive 
barrier  will  not  influence  the  function  of  a  sewage 
or  waste  pipe  in  any  negative  fashion.  For  instance, 
solids  have  not  been  found  to  hang  onto  or  be 
caught  by  the  barrier  wires,  but  that  any  solids  that 
are  trapped  in  the  conical  barrier,  which  tapers  in 
the  direction  of  fluid  flow,  are  freed  when  the  wires 
are  sprung  apart  by  the  force  of  the  flow  and 
continue  to  flow  along  the  pipe.  This  has  also  be 
found  true  in  the  case  of  pipes  having  a  diameter 
of  110  mm  and  heavily  loaded  with  such  waste  as 
used  sanitary  napkins.  This  means  that  the  inven- 

tive  rodent  barrier  will  not  create  problems  of  a  flow 
technical  nature  and  that  normal  oscillations  be- 
tween  pressures  above  and  below  ambient  pres- 
sure  will  not  be  affected.  Thus,  in  the  case  of  the 

5  inventive  barrier,  there  is  no  need  to  provide  a 
pressure  equalizing  bypass  pipe  as  in  the  case  of 
water-seal  barriers. 

A  preferred  embodiment  of  the  invention  will 
now  be  described  in  more  detail  with  reference  to 

io  the  accompanying  drawing,  in  which 
Figure  1  is  a  vertical  sectional  view  of  the  inven- 
tive  rodent  barrier;  and 
Figure  2  is  a  vertical  sectional  view  of  a  sewage 
pipe  or  conduit  and  shows  a  rodent  barrier 

is  mounted  in  a  pipe  join. 
The  drawing  shows  a  rodent  trap  4  mounted  in 

the  join  between  an  upper  section  2  and  a  lower 
section  3  of  a  sewage  pipe  or  conduit  1.  The 
barrier  4  comprises  a  polymer  ring  5,  which  is  L- 

20  shaped  in  cross-section,  and  an  arrangement  of 
wires  or  rods,  hereinafter  referred  to  as  a  wire  cone 
6. 

The  polymer  ring  5  has  a  horizontally  extend- 
ing  lip  or  flange  5'  which  extends  into  the  join 

25  between  the  two  pipe  sections  2  and  3.  In  order  to 
guarantee  a  seal  at  the  region  of  the  join,  the 
mutually  opposing  ends  of  the  pipe  sections  2  and 
3  are  embraced  externally  by  a  bridging  or  bridle 
coupling  7,  for  instance  of  the  kind  described  in 

30  SE-B-338019.  The  coupling  7  comprises  an  inner, 
rubber  sleeve  8  having  a  tongue  9  which  extends 
inwardly  from  the  inner  surface  of  the  sleeve  and 
enters  the  space  between  said  mutually  opposing 
pipe  ends,  and  an  embracing  metal  fairing  or  cover 

35  10.  The  fairing  10  can  be  tightened  around  the 
rubber  sleeve  with  the  aid  of  two  screws  11,12,  so 
as  to  ensure  that  the  join  between  the  two  pipe 
ends  is  completely  sealed.  The  resiliency  of  the 
flange  5'on  the  polymer  ring  5  will  also  assist  in 

40  providing  an  effective  seal. 
The  wire  cone  6  extends  from  the  cylindrical  or 

conical  part  5"  of  the  polymer  ring  5  such  as  to 
taper  with  the  direction  of  sewage  flow,  said  cylin- 
drical  or  conical  flange  part  5"  extending  at  an 

45  angle  to  the  plane  of  the  flange  5'.  The  wires  or 
rods  which  form  the  cone  6  are  attached  in  uniform 
spaced  relationship  to  the  part  flange  5",  which 
extends  in  the  flow  direction,  said  wire  spacing 
being  from  7  to  12  mm.  The  length  and  gauge  of 

50  the  respective  wires  or  rods  used  will  vary  in  accor- 
dance  with  the  diameter  of  the  pipes  for  which  the 
barrier  is  intended,  the  length  because  the  top 
angle  of  the  cone  is  made  less  acute  in  the  case  of 
pipes  of  large  diameter,  and  the  wire  gauge  be- 

55  cause  the  wires  or  rods  fitted  to  pipes  of  large 
diameter  need  to  withstand  the  gnawing  attack  of 
larger  rodents.  It  must  not  be  possible  for  rodents 
to  force  the  wires  or  rods  apart  and  therewith 

3 
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manufacture  an  entrance  through  the  barrier  4. 
In  the  case  of  pipe  diameters  of  110  mm,  it  has 

been  found  that  when  the  wires  or  rods  are  made 
of  stainless  steel  a  suitable  length  is  250  mm  and  a 
suitable  gauge  1.2  mm.  The  wires  converge  in  the 
direction  of  the  flow  and  describe  the  surface  of  a 
fictive  frustated  cone  having  a  top  angle  of  18°. 
Although  the  opening  13  defined  by  the  ends  of  the 
wires  or  rods  at  the  apex  of  the  cone  is  in  itself 
large  enough  to  allow  a  rat  to  pass  through,  be- 
cause  rats  climb  with  their  bodies  positioned  dia- 
metrically  across  the  pipe  bore  they  will  be  unable 
to  pass  through  the  opening  nevertheless.  The  area 
of  the  opening  13  is  sufficient  to  allow  the  through 
passage  of  certain  waste,  but  in  the  case  of  large 
waste  agglomerates  the  wires  or  rods  are  forced 
apart  so  that  the  agglomerates  will  pass  through, 
whereafter  said  wires  or  rods  spring  back  into  their 
rodent  barrier  position. 

The  inventive  barrier  can  be  installed  readily  in 
the  coupling  sockets  of  pipes  that  are  under  in- 
stallation.  The  inventive  rodent  barrier  4  can  also 
be  mounted  readily  in  existing  pipe  installations,  by 
cutting  through  the  existing  downpipe  at  two  loca- 
tions,  preferably  at  some  meters  distance  from  the 
nearest  horizontal  pipe,  and  mounting  the  barrier  in 
a  collarless  pipe  and  then  joining  said  pipe  to  the 
severed  downpipe  with  the  aid  of  the  aforesaid 
bridle  coupling. 

Claims 

1.  An  arrangement  in  vertical  sewage  system 
pipes  for  preventing  rodents,  such  as  rats, 
from  entering  dwellings,  living  accommodation, 
office  accommodation  and  similar  building 
structures  through  said  sewage  systems,  com- 
prising  a  frame  (5)  which  is  L-shaped  in  cross- 
section  and  having  an  outwardly  extending 
flange  (5')  sealingly  inserted  in  the  join  be- 
tween  two  mutually  adjacent  pipe  sections 
(2,3),  the  axially  extending  flange  (5")  of  the 
frame  (5)  having  therefrom  extending  a  wire 
cone  (6)  which  tapers  in  the  direction  of 
sewage  flow,  the  springing  wires  or  rods  in 
said  cone  (6)  terminating  at  the  apex  of  said 
cone  in  near  touching  relationship,  and  by  the 
wires  or  rods  being  made  either  of  stainless 
steel  and  having  a  wire  gauge  of  from  0.7  to 
2.5  mm,  or  of  fibre  glass  having  a  wire  gauge 
of  from  0.8  to  2.0  mm. 

2.  An  arrangement  according  to  claim  1  ,  charac- 
terised  in  that  the  frame  (5)  is  circular. 

3.  An  arrangement  according  to  any  one  of  claim 
1  or  2,  characterised  in  that  the  frame  (5)  is 
made  of  a  non-corrodible  material. 

4.  An  arrangement  according  to  any  one  of  the 
preceding  claims,  characterized  in  that  the 
cone  (6)  has  a  top  angle  of  between  15°  and 
30°. 

5 
5.  An  arrangement  according  to  any  one  of  the 

preceding  claims,  characterized  in  that  the 
wires  or  rods  forming  said  cone  are  attached 
to  the  frame  at  an  interspacing  of  between  7 

io  and  12  mm. 

Patentanspruche 

1.  Anordnung  in  einem  vertikalen  Abwasser-Lei- 
15  tungsrohrsystem  zum  Verhindern,  dal3  Nagetie- 

re,  wie  Ratten,  in  Wohnungen,  wie  Wohnraume 
und  ahnliche  Gebaudeteile,  uber  die  Abwas- 
sersysteme  gelangen,  welche  einen  Rahmen 
(5)  aufweist,  der  im  Querschnitt  L-formig  aus- 

20  gebildet  ist  und  einen  nach  auBen  weisenden 
Flansch  (5')  hat,  welcher  mit  dichtem  AbschluB 
in  der  Verbindungsstelle  zwischen  zwei  anein- 
andergrenzenden  Rohrleitungsabschnitten  (2, 
3)  eingesetzt  ist,  wobei  der  axial  verlaufende 

25  Flansch  (5")  des  Rahmens  (5)  einen  davon 
weggehenden  Drahtkegel  (6)  hat,  welcher  sich 
in  Richtung  des  Abwasserstroms  verjungt,  die 
Federdrahte  oder  -stabe  im  Kegel  (6)  an  der 
Spitze  des  Kegels  in  nahzu  einander  beruhren- 

30  der  Zuordnung  enden,  und  wobei  die  Drahte 
oder  Stabe  entweder  aus  rostfreiem  Stahl  her- 
gestellt  sind  und  eine  Drahtstarke  von  0,7  bis 
2,5  mm  haben,  oder  aus  Glasfasern  hergestellt 
sind,  welche  eine  Drahstarke  von  0,8  bis  2,0 

35  mm  haben. 

2.  Anordnung  nach  Anspruch  1,  dadurch  ge- 
kennzeichnet,  dal3  der  Rahmen  (5)  kreisfor- 
mig  ausgelegt  ist. 

40 
3.  Anordnung  nach  Anspruch  1  oder  2,  dadurch 

gekennzeichnet,  dal3  der  Rahmen  (5)  aus  ei- 
nem  korossionsbestandigen  Material  herge- 
stellt  ist. 

45 
4.  Anordnung  nach  einem  der  vorangehenden 

Anspruche,  dadurch  gekennzeichnet,  dal3 
der  Kegel  (6)  einen  Spitzenwinkel  zwischen 
15°  und  30°  hat. 

50 
5.  Anordnung  nach  einem  der  vorangehenden 

Anspruche,  dadurch  gekennzeichnet,  dal3 
die  Drahte  oder  Stabe,  welche  den  Kegel  bil- 
den,  an  dem  Rahmen  mit  einem  Zwischenab- 

55  stand  zwischen  7  und  12  mm  angebracht  sind. 
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Revendicatlons 

1.  Une  disposition  dans  des  canalisations  de  sys- 
temes  verticaux  de  tout-a-l'egout  pour  empe- 
cher  les  rongeurs,  tels  que  des  rats,  d'entrer  5 
dans  les  residences,  les  habitations,  les  bu- 
reaux  et  les  constructions  analogues,  par  I'in- 
termediaire  desdits  systemes  de  tout-a-l'egout, 
comprenant  un  cadre  (5)  qui  est  de  section  en 
forme  de  L  et  presente  un  rebord  (5')  s'eten-  10 
dant  vers  I'exterieur  et  insere  de  maniere  etan- 
che  dans  le  joint  entre  deux  sections  (2,  3)  de 
canalisation  mutuellement  adjacentes,  le  re- 
bord  (5")  du  cadre  (5)  et  qui  s'etend  axiale- 
ment  presentant,  s'etendant  a  partir  de  ce  der-  is 
nier,  un  cone  de  cables  metalliques  (6)  qui 
s'amincit  dans  la  direction  de  I'ecoulement  du 
tout-a-l'egout,  les  cables  ou  tiges  elastiques 
dudit  cone  (6)  se  terminant  au  niveau  du  som- 
met  dudit  cone  en  se  touchant  presque,  et  les  20 
cables  ou  tiges  etant  realises,  soit  en  acier 
inoxydable  et  presentant  un  calibre  de  0,7  a 
2,5  mm,  soit  en  fibres  de  verre  presentant  un 
calibre  de  0,8  a  2,0  mm. 

25 
2.  Une  disposition  selon  la  revendication  1  ,  carac- 

terisee  en  ce  que  le  cadre  (5)  est  circulaire. 

3.  Une  disposition  selon  I'une  quelconque  des 
revendications  1  ou  2,  caracterisee  en  ce  que  30 
le  cadre  (5)  est  realise  en  une  matiere  inoxy- 
dable. 

4.  Une  disposition  selon  I'une  quelconque  des 
revendications  precedentes,  caracterisee  en  ce  35 
que  le  cone  (6)  a  un  angle  au  sommet  entre 
15  et  30  degres. 

5.  Une  disposition  selon  I'une  quelconque  des 
revendications  precedentes,  caracterisee  en  ce  40 
que  les  cables  ou  tiges  formant  ledit  cone  sont 
fixes  au  cadre  a  un  intervalle  compris  entre  7 
et  12  mm. 
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