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This  invention  relates  to  an  electrically 
insulating  connection  between  the  ends  of  two 
rails  by  means  of  two  steel  fishplates  clamped 
against  the  rail  ends  on  either  side  by  clamping 
means,  a  cold-hardening  plastics  paste  being 
provided  between  the  fishplates  and  the  rails. 

In  the  known  construction  ( U S - A -  
3381892)  used  previously,  the  edges  of  the 
fishplates  are  provided  with  slots  into  which 
are  placed  rods  to  enable  the  connection  to  be 
tensioned  before  the  paste  sets,  as  a  result  of 
the  fishplates  resting  against  the  rails  via  the 
rods.  In  such  cases  the  rods  also  seal  off  the 
space  in  which  the  paste  is  disposed.  The  dis- 
advantage  of  these  slots,  however,  is  that  the 
fishplate  cross-section  is  weakened  and  fatigue 
fracture  or  permanent  deformation  may  occur  in 
the  fishplate  at  the  place  where  the  rails  are 
connected.  Another  disadvantage  is  that  the 
slots  have  to  be  formed  by  mechanical  after- 
treatment,  with  increased  risk  of  breakage  of 
fishplates.  These  disadvantages  are  all  the 
greater  in  the  case  of  connections  in  a  modern 
continuous  rail  of  unlimited  length.  Tem- 
perature  differences  then  give  rise  to  con- 
siderable  compression  and  tensile  stresses  in 
the  rails,  and  these  have  to  be  transmitted  via 
the  fishplates.  Rail  joints  are  also  increasingly 
more  heavily  loaded  by  the  increasing  axle  load- 
ing  of  rail  vehicles.  If  heavier  rail  profiles  are 
used  in  order  to  take  greater  axle  loads,  the 
longitudinal  forces  occurring  as  a  result  in  the 
continuous  rail  are  again  increased  con- 
siderably  because  they  are  proportional  to  the 
area  of  the  cross-section  of  the  rail  profile. 

The  object  of  this  invention  is  to  provide  an 
Insulating  connection  without  any  weakening  of 
the  fishplates  while  the  connection  can  be  ten- 
sioned  before  the  paste  hardens,  so  that  the  rail 
can  be  used. 

According  to  the  invention,  on  the  side 
remote  from  the  rails  each  fishplate  is  provided 
with  an  electrically  insulating  shell,  which  con- 
sists  of  one  or  more  parts  and  which  engages 
around  the  top  and  bottom  of  the  fishplate,  the 
thickness  of  the  shell  edge  portion  engaging 
around  the  fishplate  coinciding,  in  the  clamped 
condition,  with  the  thickness  of  the  layer  of 
plastics  paste.  In  this  case  the  shell  portions 
engaging  around  the  fishplate  edges  form  the 
support  surface  for  the  fishplates.  The  shells  can 
be  fitted  very  easily  if  the  fishplates  are  so 
shaped  that  the  edges  of  the  shells  engage 
around  the  fishplate  edges,  or  in  or  around  a 
profiled  portion  of  the  fishplate  with  a  snap 
action.  If  the  insulating  shell  has  horizontal 
portions,  it  may  be  desirable  to  fix  these  parts  to 
the  fishplate,  e.g.  by  gluing  or  melting. 

According  to  the  invention,  the  shell  edge 
portions  engaging  around  the  fishplate  may 
have  on  the  outside  a  profiling  which  is  de- 

-  formable  under  clamping  pressure.  This  gives  a 

good  contact  against  the  rails  on  deformation  of 
the  profiling.  It  also  improves  sealing  so  that  no 
paste  can  escape  at  these  edge  portions.  In 
some  case  it  may  be  advantageous  to  use  a 
wedge-shaped  tooth  profiling,  the  height  of  the 
teeth  gradually  decreasing  towards  the  edge. 

According  to  the  invention,  shells  may  be 
provided  with  rigid  annular  washers  of  insulat- 
ing  material  to  take  the  clamping  forces  at  the 
places  where  the  clamping  means  pass  through 
the  shells.  This  gives  complete  insulation  with- 
out  the  disadvantage  of  excessive  local  loading 
of  the  shells.  The  shells  with  the  annular 
washers  ensure  that  there  is  no  electrical  creep 
path  on  the  outside  of  the  fishplates. 

According  to  the  invention,  the  annular 
washers  may  consist  of  the  same  basic  material 
as  the  paste  and  engage  with  ample  clearance 
around  the  clamping  means.  Consequently,  the 
rings  form  a  unit  with  the  hardened  paste,  and 
since  there  is  ample  clearance  the  clamping 
means  can  always  be  fitted  through  the  fish= 
plates  and  the  corresponding  holes  in  the  rails 
even  in  the  event  of  varying  temperatures 
during  assembly. 

According  to  the  invention,  the  clamping 
means  may  comprise  screwthreaded  members 
and  nuts,  the  screwthreaded  members  may  be 
provided  with  an  insulating  covering  of  the 
same  basic  material  as  the  paste  and  the 
annular  washers.  Consequently,  the  fishplates 
are  subjected  to  the  same  loading  on  both  sides 
of  the  rail,  with  accurate  control  of  the  loading. 
As  a  result  of  the  described  construction  of  the 
insulating  covering,  the  covering  will  also  form  a 
unit  with  the  hardened  paste  and  with  the 
annular  washers.  The  covering  can  be  pressed 
tight  around  the  clamping  means. 

In  a  preferred  embodiment  of  the  invention, 
the  clamping  means  may  have  a  smaller 
diameter  at  the  insulating  covering.  The 
diameter  of  the  holes  in  the  rails  can  then  be  as 
small  as  possible. 

To  take  the  very  considerable  forces 
described  herein  before  as  a  result  of  the  longi- 
tudinal  forces  in  the  rail  and  the  loading  due  to 
the  vehicles  running  over  the  rails,  it  would  be 
necessary  -   in  the  absence  of  special  steps  -  
to  use  very  long  fishplates  in  order  to  obtain  a 
large  adhesion  surface  and  considerable  shear- 
ing  resistance.  A  large  number  of  clamping 
means  would  have  to  be  used  and  more  holes 
than  absolutely  necessary  would  have  to  be 
drilled  in  the  rails.  The  provision  of  holes  is  in 
fact  restricted  to  a  minimum  for  strength  pur- 
poses.  Another  disadvantage  in  that  case  would 
be  that  very  large  insulating  shells  would  have 
to  be  used  to  enable  the  fishplates  to  be  properly 
sealed.  To  maintain  usable  sizes  for  the  insulat- 
ing  shells,  according  to  the  invention,  the  steel 
fishplates  may  have  slight  longitudinal  cor- 
rugations  on  the  side  adjacent  the  rail.  The  use 



of  shallow  corrugations  does  not  give  any 
appreciable  weakening  of  the  fishplate  and  yet 
resistance  to  loading  in  the  longitudinal 
direction  of  the  rails  is  much  better. 

According  to  the  invention,  the  surfaces  of 
the  rail  web  adjacent  the  fishplates  may  also  be 
provided  with  slight  longitudinal  corrugations. 
These  corrugations  can  readily  be  applied 
because  the  surface  to  which  the  paste  is 
applied  must  in  any  case  be  cleaned  to  remove 
rolling  skin  and  other  irregularities. 

In  one  advantageous  embodiment,  the  cor- 
rugations  in  the  rail  web  and  in  the  fishplate 
may  have  the  same  length  and  a  trough  in  one 
corrugation  is  situated  opposite  a  crest  of  the 
other  corrugation.  A  constant  paste  layer  thick- 
ness  can  then  be  obtained  with  maximum 
shearing  resistance. 

The  invention  will  be  explained  in  detail  in  the 
following  description  of  one  exemplified 
embodiment  with  reference  to  the  drawing 
wherein: 

Figure  1  is  a  side  elevation  of  a  rail  joint, 
Figure  2  is  a  section  on  the  line  II--II  in 

Figure  1  to  an  enlarged  scale, - 
Figure  3  is  a  horizontal  section  of  the  joint 

shown  in  Figure  1  in  section  on  the  line  III-III 
in  Figure  2, 

Figure  4  shows  the  detail  IV  from  Figure  2  to 
an  enlarged  scale, 

Figure  5  shows  another  embodiment  of  the 
detail  VI  from  Figure  2, 

Figure  6  shows  still  another  embodiment  of 
the  detail  IV  from  Figure  2. 

Two  rails  1  and  2  are  interconnected  by  fish- 
plates  3  and  4.  A  washer  5  in  the  shape  of  a  rail 
profile  is  disposed  between  the  ends  of  the  rails 
1  and  2.  As  will  be  seen  from  figure  2,  the  rail  1 
consists  of  a  rail  foot  6,  a  web  7  and  a  head  8.  A 
shell  9  of  insulating  material  engages  by  the 
edge  portions  10  and  11  around  the  bottom  and 
top  of  the  fishplate  3.  A  shell  12  of  cor- 
responding  construction  is  disposed  on  the 
fishplate  4.  Shell  12  has  edge  portions  13  and 
14  which  engage  around  the  top  and  bottom 
edges  of  the  fishplate  4.  The  edge  portions  10, 
11  and  13,  14  bear  against  the  rail  foot  6  and 
rail  head  8  with  a  deformable  profiling.  A  screw- 
threaded  member  18  extends  in  figure  2 
through  holes  15  and  16  in  the  fishplate  3  and 
4  and  a  hole  17  in  the  web  7.  A  covering  19  of 
insulat;ng  material  is  disposed  around  the 
screwthreaded  member.  It  fits  with  some  clear- 
ance  in  the  holes  15,  16  and  17.  At  the  screw- 
threaded  member  18  the  shells  9  and  12  have 
an  opening  containing  an  annular  washer  20 
and  21  respectively,  which  is  rigid  and  made  of 
insulating  material.  Rings  22  and  23  bear  on  the 
rings  20  and  2'1  to  support  the  nuts  24  and  25 
on  the  screwthreaded  member  18  in  order  to 
press  the  fishplates  against  the  rail  3.  When  the 
nuts  24  and  25  are  tightened,  the  profiled  edge 
portions  10,  11,  13  and  14  of  the  shells  9  and 
12  undergo  deformation,  thus  providing  a  seal 
between  the  shells  9  and  12  and  the  rail  foot  6 

and  head  8.  a  cold-hardening  paste  26  is 
provided  in  the  space  left  free  between  the  fish- 
plates  3  and  4  and  the  rail  3  and  in  the  space 
around  the  covering  19  and  the  screwthreaded 
member  18  and  after  hardening  this  forms  a 
unit  with  the  rings  22  and  23  and  the  covering 
19,  since  these  parts  are  made  from  the  same 
basic  material.  The  paste  26  adheres  to  the 
steel  fishplates  3  and  4,  and  to  the  rail  3.  As  will 
be  seen  from  figure  3,  on  the  side  adjacent  the 
rail  web  7,  the  fishplates  3  and  4  have  a  cor- 
rugation  27  which  extends  in  the  longitudinal 
direction  of  the  rails  while  similar  corrugations 
28  are  provided  on  the  web  of  the  rails  2  and  3. 
The  troughs  of  the  corrugations  27  may  be 
situated  opposite  the  crests  of  the  corrugations 
28.  This  gives  very  considerable  resistance  to 
shearing,  because  the  connection  between  the 
layer  26  and  the  metal  parts  is  not  defined 
simply  by  the  holding  power.  The  use  of  screw- 
threaded  members  gives  the  same  loading  on 
both  sides  of  the  connection.  This  gives  a  very 
good  insulating  effect  white  mechanically  there 
is  no  weakening  of  the  fishplates  or  the  rails. 
The  corrugations  27  and  28  are  shallow  and 
extend  gradually  so that  here  again  there  is  no 
inadmissable  weakening.  In  one  practical 
embodiment,  the  height  of  the  corrugations  is, 
for  example,  1  mm,  the  corrugation  length  is 
50  mm  and  the  thickness  of  the  layer  26  is 
3  mm.  Figure  4  shows  the  part  13  of  the  shell 
12  to  an  enlarged  scale.  Here  the  profiling  has 
been  given  the  form  of  teeth  29.  The  height  of 
the  teeth  23  decreases  gradually  towards  the 
edge  of  the  part  13.  Figure  5  shows  a  slightly 

different  embodiment.  The  edge  portion  13  has 
a  protuding  part  30  which  cooperates  through 
snap  action  with  a  depressed  part  31  in  the  top 
of  the  the  fish  plate  4.  In  figure  6  the  same 
effect  is  obtained  by  giving  the  top  of  the  fish- 
plate  4  a  protuding  part  32  and  the  edge  portion 
13a  depressed  part  33. 

1.  An  electrically  insulating  connection  be- 
tween  the  ends  of  two  rails  (1,2)  by  means  of 
two  steel  fishplates  (3,4)  clamped  against  the 
rail  ends  on  either  side  by  clamping  means,  a 
cold-hardening  plastics  paste  (26)  being 
provided  between  the  fishplates  and  the  rails, 
characterised  in  that  on  the  side  remote  from 
the  rails  each  fishplate  is  provided  with  an  elec- 
trically  insulating  shell  (9,  12),  which  consists  of 
one  or  more  parts  and  which  engages  around 
the  top  and  bottom  of  the  fishplate,  the  thick- 
ness  of  the  shell  edge  portion  (10,  11;  13,  14) 
engaging  around  the  fishplate  coinciding,  in  the 
clamped  condition,  with  the  thickness  of  the 
layer  of  plastics  paste. 

2.  A  connection  according  to  claim  1,  charac- 
terised  in  that  the  shell  edge  portions  engaging 
around  the  fishplate  have  on  the  outside  a 
profiling  which  is  deformable  under  clamping 
pressure. 



3.  A  connection  according  to  claim  2,  charac- 
tensed  in  that  the  shells  are  provided  with  rigid 
annular  washers  (20,21)  of  insulating  material 
to  take  the  clamping  forces  at  the  places  where 
the  clamping  means  pass  through  the  shells. 

4.  A  connection  according  to  claim  3,  charac- 
tensed  in  that  the  annular  washers  consist  of 
the  same  basic  material  as  the  paste  and 
engage  with  ample  clearance  around  the 
clamping  means. 

5.  A  connection  according  to  claim  4,  charac- 
terised  in  that  the  clamping  means  comprise 

screwthreaded  members  (18)  and  nuts  (24, 
25),  the  screwthreaded  members  being  pro- 
vided  with  an  insulating  covering  (19)  of  the' 
same  basic  material  as  the  paste  and  the 
annular  washers. 

6.  A  connection  according  to  claim  5,  charac- 
terised  in  that  the  clamping  means  have  a 
smaller  diameter  at  the  insulating  covering. 

7.  A  connection  according  to  one  or  more  of 
the  preceding  claims,  characterised  in  that  the 
steel  fishplates  have  slight  longitudinal  cor- 
rugations  (27)  on  the  side  adjacent  the  rail. 

8.  A  connection  according  to  claim  7,  charac- 
terised  in  that  the  surfaces  of  the  rail  web  (7) 
adjacent  the  fishplates  are  also  provided  with 
slight  longitudinal  corrugations  (28). 

9.  A  connection  according  to  claim  8,  charac- 
terised  in  that  the  corrugations  in  the  rail  web 
and  in  the  fishplate  have  the  same  length  and  a 
trough  in  one  corrugation  is  situated  opposite  a 
crest  of  the  other  corrugation. 

1.  Connexion  isolante  électriquement  entre 
les  extrémités  de  deux  rails  (1,2),  ay  moyen  de 
deux  éclisses  en  acier  (3,  4)  serrées  contre  les' 
extrémités  des  rails  de  chaque  côté  par  des 
moyens  de  serrage,  un  pâte  plastique  (26) 
durcissant  à  froid  étant  prévue  entre  les  éclisses 
et  les  rails,  caractérisée  en  ce  que  du  côté 
éloigné  des  reils  chaque  éclisse  est  munie  d'une 
coquille  (9,  12)  isolante  électriquement,  qui 
consiste  en  une  ou  plusieurs  parties  et  qui 
s'engage  autour  de  la  partie  supérieure  et  de  la 
partie  inférieure  de  l'éclisse,  l'épaisseur  de  la 
portion  du  bord  (10,  11;  13,  14)  de  la  coquille 
qui  s'engage  autour  de  l'éclisse  coïncidant,  dans 
ia  condition  serrée,  avec  l'épaisseur  de  la 
couche  de  pâte  plastique. 

2.  Connexion  suivant  la  revendication  1, 
caractérisé  en  ce  que  les  parties  du  bord  de  la 
coquille  qui  s'engagent  autour  de  l'éclisse  ont  à 
l'extérieur  un  profilage  qui  est  déformable  sous 
pression  de  serrage. 

3.  Connexion  suivant  la  revendication  2, 
caractérisée  en  ce  que  les  coquilles  sont  munies 
de  rondelles  annulaires  (20,21)  en  matière 
Isolante  pour  prendre  les  forces  de  serrage  aux 
endroits  où  les  moyens  de  serrage  traversent  les 
coquilles. 

4.  Connexion  suivant  la  revendication  3, 
caractérisée  en  ce  que  les  rondelles  annulaires 

consistent  en  la  même  matière  de  base  que  la 
pâte  et  s'engagent  avec  un  ample  jeu  autour 
des  moyens  de  serrage. 

5.  Connexion  suivant  la  revendication  4, 
caractérisée  en  ce  que  les  moyens  de  serrage 
comprennent  des  éléments  à  filet  de  vis  (18)  et 
des  écrous  (24,  25),  les  éléments  à  filet  de  vis 
étant  munis  d'un  revêtement  isolant  (19)  de  la 
même  matière  de  base  que  la  pâte  et  les 
rondelles  annulaires. 

6.  Connexion  suivant  la  revendication  5, 
caractérisé  en  ce  que  les  moyens  de  serrage  ont 
un  diamètre  plus  petit  à  l'endroit  du  revête- 
ment  isolant. 

7.  Connexion  suivant  l'une  ou  plusieurs  des 
revendications  qui  précèdent,'caractérisée  en  ce 
que  les  éclisses  en  acier  ont  de  faibles 
ondulations  longitudinales  (27)  du  côté  adjacent 
au  rail. 

8.  Connexion  suivant  la  revendication  7, 
caractérisé  en  ce  que  les  surfaces  de  l'âme  (7) 
du  rail  adjacentes  aux  éclisses  sont  aussi 
munies  de  faibles  ondulations  longitudinales 
(28). 

9.  Connexion  suivant  la  revendication  8, 
caractérisée  en  ce  que  les  ondulations  dans 
l'âme  du  rail  et  dans  l'éclisse  ont  la  même 
longueur  et  un  creux  dans  une  ondulation  est 
situé  en  face  d'une  crête  de  l'autre  ondulation. 

1.  Elektrisch  isolierende  Verbindung  zwi- 
schen  den  Enden  zweier  Schienen  (1, 2)  mit- 
tels  zwei  mit  Hilfe  von  Klemmorganen  an  beiden 
Seiten  gegen  die  Schienenenden  geklemmten 
stählernen  Stosslaschen  (3, 4)  wobei  zwischen 
den  Stosslaschen  und  den  Schienen  eine 
Kaltaushätende  Kunststoffpast  (26)  angeord- 
net  ist,  dadurch  gekennzeichnet,  dass  jede 
Stosslasche  an  der  den  Schienen  abgekehrten 
Seite  mit  einer  aus  einem  oder  mehreren  Teilen 
bestehenden  an  der  unteren  und  oberen  Seite 
den  Rand  der  Stosslasche  umgreifenden  elek- 
trisch  isolierenden  Schale  (9,  12)  versehen  ist, 
wobei  die  Dicke  deren  die  Stosslasche  um- 
greifender  Randteil  (10, 11; 13, 14)  in  ge- 
klemmten  Zustand  der  Dicke  der  Schicht 
Kunststoffpaste  entspricht. 

2.  Verbindung  nach  Anspruch  1,  dadurch 
gekennzeichnet,  dass  die  die  Stosslasche 
umgreifenden  Randteile  der  Schale  an  der 
Aussenseite  eine  unter  Klemmspannung  ver- 
formbare  Profilierung  aufweisen. 

3.  Verbindung  nach  Anspruch  2,  dadurch 
gekennzeichnet,  dass  die  Schalen  im  Bereiche 
der  Durchlassöffnungen  für  die  Klemmorgane 
mit  starren  Einlegeringen  (20,21)  aus  Isolier- 
material  zur  Aufnahme  der  Klemmkräfte 
versehen  sind. 

4.  Verbindung  nach  Anspruch  3,  dadurch 
gekennzeichnet,  dass  die  Einlegeringe  aus  dem- 
selben  Wirkstoff  wie  die  Paste  hergestellt  sind 
und  die  Klemmorgane  mit  reichlichem  Spiel 
umgeben. 



5.  Verbindung  nach  Anspruch  4,  dadurch 
gekennzeichnet,  dass  die  Klemmorgane  durch 
Drahtenden  (18)  und  Muttern  (24,25)  begildet 
sind,  welche  Drahtenden  mit  einem  Isolierbelag 
(19)  aus  demselben  Wirkstoff  wie  die  Paste  und 
die  Einlegeringe  versehen  sind. 

6.  Verbindung  nach  Anspruch  5,  dadurch 
gekennzeichnet,  dass  die  Klemmorgane  im  Be- 
reiche  des  Isolierbelags  einen  kleineren  Durch- 
messer  aufweisen. 

7.  Verbindung  nach  einem  oder  mehreren  der 
vorhergehenden  Ansprüche,  dadurch  gekenn- 
zeichnet,  dass  die  stählernen  Stosslaschen  an 
der  der  Schiene  zugekehrten  Seite  mit  in  Längs- 

richtung  verlaufenden  leichten  Wellen  (27)  ver- 
sehen  sind. 

8.  Verbindung  nach  Anspruch  7,  dadurch 
gekennzeichnet,  dass  die  den  Stosslaschen 
zugekehrten  Flächen  des  Schienenstegs  eben- 
falls  in  Längsrichtung  verlaufende  leichte 
Wellen  (28)  aufweisen. 

9.  Verbindung  nach  Anspruch  8,  dadurch 
gekennzeichnet,  dass  die  Wellen  im  Schienen- 
steg  und  in  der  Stosslasche  dieselbe  Wellen- 
länge  besitzen  und  dass  ein  Tal  der  einen  Welle 
einem  Kamm  der  anderen  Welle  gege- 
nüberliegt. 
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