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Description 

The  present  invention  refers  to  a  glow  plug  for  die- 
sel  motors  of  motor  vehicles  of  the  type  including  a 
tubular  metal  sheath  closed  in  its  tip  and  having  a  di-  5 
ameter  reduction  in  conjuction  with  the  closed  end, 
carried  out  by  means  of  a  compression.  Said  sheath 
holds  an  electric  resistance  element  including  one  or 
more  coils  compacted  within  an  insulating  powder. 

The  electric  element  is  joined,  on  one  side,  to  the  10 
closed  sheath  end  and,  on  the  other  side,  to  the  cur- 
rent  feeding  wire,  said  element  having  the  aim  to  glow 
a  part  of  the  sheath  near  the  closed  end. 

As  it  is  well-known,  the  reduction  of  sheath  diam- 
eter  in  conjuction  with  the  closed  end  or  glowing  side  15 
has  the  aim  of  accelerating  the  sheath  heating  in  the 
above  mentioned  zone  for  reducing  the  motor  pre- 
heating  times. 

The  glow  plugs  having  a  resistance  element 
formed  by  two  coils  joined  in  series,  one  of  these  coils  20 
being  welded  to  the  closed  sheath  end  and  forming 
the  heating  coil,  and  the  other  coil  being  joined  to  the 
current  feeding  wire  and  forming  the  control  coil  of 
the  feeding  current.  The  sheath  section  with  a  re- 
duced  diameter  surrounds  substantially  the  heating  25 
coil  and  is  joined  byaconnection  section,  on  one  side, 
with  the  glow  plug  ogive  and,  on  the  opposite  side, 
with  the  remaining  sheath  section  having  a  greather 
diameter. 

From  GB-A-2  058  21  6  it  is  known  a  glow  plug  hav-  30 
ing  the  resistance  element  formed  by  a  single  coil  and 
a  sheath  section  with  reduced  diameter  surrounding 
the  end  part  of  the  heating  coil. 

In  these  glow  plug  types  the  diameter  reduction 
in  conjuction  with  the  sheath  end  is  obtained  by  35 
means  of  a  radial  squashing  of  the  interested  section, 
usually  made  up  by  means  of  a  cylindrical  hammering. 

In  this  manner  the  heating  times  of  the  sheath 
are  shortened  both  by  the  effect  of  sheath  approach 
to  the  heating  coil,  and,  owing  to  a  better  insulating  40 
powder  compaction  increasing  the  heat  transmission 
from  the  coil  towards  the  sheath. 

Although  the  cylindrical  hammering  operation  for 
getting  the  diameter  reduction  causes  a  reduction  of 
the  thickness  of  the  hammered  sheath,  this  reduction  45 
is  increased  in  particular  in  conjuction  with  the  con- 
nection  section  with  greather  diameter  sheath,  then 
causing  a  critical  zone  subject  to  a  quick  erosion. 

A  scope  of  the  present  invention  is  to  supply  a 
glow  plug  that  has  the  following  advantages:  50 

a)  a  better  reliability  both  during  the  preheating 
phase  and  during  the  motor  running; 
b)  a  heat  concentration  on  tip  and  finally 
c)  a  better  profile  of  the  closed  sheath  end. 
The  above  mentioned  and  other  scopes  are  ob-  55 

tained  by  means  of  a  glow  plug  of  the  type  specified 
in  the  introduction  part  of  the  description,  character- 
ized  in  that  the  sheath  has,  in  conjuction  with  the 

closed  end,  a  conical  swaging  going  towards  the  tip, 
obtained  by  means  of  a  conical  compression,  prefer- 
ably  by  means  of  a  hammering,  whose  radial  and  axial 
components  establish  a  radial  and  axial  mechanical 
deformation  of  the  closed  sheath  end,  and  in  that  said 
swaging  is  applied  to  an  initially  cylindrical  part  of  the 
sheath  and  a  curved  part  almost  corresponding  to 
the  whole  length  of  its  initially  hemispheric  end 
(ogive);  said  swaging  causing  an  increasing  of  the 
thickness  of  the  swaged  wall  starting  from  the  con- 
nection  zone  joined  with  the  cylindrical  part  towards 
the  closed  sheath  end  (K3)  and  being  made  after  the 
initial  cylindrical  compaction  that  interests  the  whole 
length  of  the  sheath  while  the  coil  or  coils  and  the  in- 
sulating  powder  are  already  inserted  into  the  sheath. 

Using  the  conical  swaging  according  to  the  in- 
vention  it  is  got,  on  one  side,  an  increasing  thickness 
of  the  swaged  sheath  wall  with  the  advantage  of  hav- 
ing  a  sheath  section  having  a  greather  resistance  to 
the  thermochemical  erosion  that  occurs  both  during 
the  preheating  phase  and  during  the  motor  running 
phase  and,  on  the  other  side,  a  high  compaction  of 
the  insulating  powder  until  the  ogive  end  with  the  ad- 
vantage  of  making  better  the  heat  transmission  also 
in  conjuction  with  the  turns  near  the  closed  sheath 
end. 

Further  the  temperature  along  the  whole  coil  sur- 
rounded  by  the  conical  swaged  sheath  becomes  uni- 
form,  as  the  thickness  increase  of  the  swaged  sheath 
wall  corresponds  to  a  reduction  of  powder  thickness 
included  between  sheath  and  coil,  with  the  advan- 
tage  of  avoiding  the  formation  of  critical  points  along 
the  coil  filament,  that  is  points  submitted  to  overheat- 
ing  and  therefore  to  breackage  due  to  fusion. 

Therefore  using  the  conical  swaging  according  to 
the  invention,  the  sheath  reliability  is  increased  with 
following  longer  duration  of  the  glow  plug.  Finally  the 
conical  swaging  makes  betterthe  configuration  of  the 
closed  end  of  the  same  sheath  with  the  advantage  of 
getting  a  better  turbolence  into  the  combustion  cham- 
ber  or  prechamber  with  following  reduction  of  gas  oil 
consumptions  and  exhaust  gases. 

Further  characteristics  and  advantages  of  the 
glow  plug  forming  the  object  of  the  invention  shall  ap- 
pear  better  in  the  following  description  referred  to  an- 
nexed  drawings  that  show,  as  an  indicative  and  unlim- 
iting  example,  a  preferred  embodiment  of  the  inven- 
tion.  In  drawings: 

Figure  1  shows,  in  partial  view  and  axial  section, 
the  end  of  a  conventional  sheath  with  a  sole  di- 
ameter  for  glow  plugs,  in  which  an  electric  resis- 
tance  element  is  embedded  into  a  compacted  in- 
sulating  powder; 
Figure  2  is  a  view  similar  to  the  view  of  Figure  1  , 
showing  a  conventional  sheath  with  two  diame- 
ters; 
Figure  3  shows,  in  view  and  partial  section,  a 
sheath  ending  in  tip  with  a  conical  swaging  ac- 
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cording  to  the  invention; 
Figure  4a-b-c  shows,  in  three  machining  phases, 
the  operation  of  conical  swaging  made  onto  a 
sheath  by  means  of  a  hammering,  starting  from  5 
the  cylindrical  sheath  of  Figure  1  . 
Making  now  reference  to  the  Figure  1  it  is  shown, 

by  the  reference  G,  a  tubular  metal  sheath  closed  in 
its  tip,  in  which  it  is  inserted  a  resistance  element  S 
welded,  on  one  side,  to  the  closed  end  K1  of  the  10 
sheath  and,  on  the  other  side,  to  the  current  feeding 
wire  (not  represented).  The  resistance  element  S  is 
formed  by  a  coil  embedded  in  a  compacted  insulating 
powder,  such  as  MgO. 

In  a  known  manner,  the  powder  is  usually  com-  15 
pacted  by  means  of  a  cylindrical  hammering  made 
onto  the  sheath  after  the  welding  of  the  coil  S  into  the 
ogive  K1  and  the  following  introduction  of  the  insulat- 
ing  powder  into  the  sheath. 

The  Figure  2  shows  the  sheath  with  two  cylindri-  20 
cal  sections  G1  and  G2,  the  end  section  G2  having  a 
minor  diameter  and  connected  by  a  connection  sec- 
tion,  on  one  side,  to  the  sheath  section  with  greather 
diameter  G1  and,  on  the  opposite  side,  to  the  ogive 
K2.  For  getting  this  sheath  form,  it  is  made,  in  known  25 
manner,  a  first  cylindrical  hammering  of  the  whole 
sheath  length  and  in  the  following  a  further  cylindrical 
hammering  of  the  sole  end  part  G2.  By  a  further  ham- 
mering  the  thickness  of  the  sheath  part  with  reduced 
d  iameter  is  not  kept  constant  along  t  he  whole  section  30 
G2  and  with  value  equal  to  the  initial  thickness  of  the 
sheath  G1,  but  this  thickness  is  reduced  and,  in  par- 
ticular,  in  conjuction  with  the  connection  section  in- 
cluded  between  the  two  cylindrical  sections  G1,  G2, 
it  passes  indicatively  from  the  value  a  to  the  value  â   35 
lower  than  a,  forming  so  a  critical  annular  zone  that 
is  subject  to  a  quick  wear  due  to  the  thermochemical 
erosion. 

The  heating  sheath  according  to  the  invention 
shown  in  Figures  3  and  4c  has  the  closed  sheath  end  40 
ending  with  a  conical  swaging  G3  made  by  means  of 
a  compression  or  squashing  suitable  for  causing  a 
mechanical  deformation  both  in  radial  and  axial  direc- 
tion  onto  the  interested  sheath  part. 

The  swaging  interests  an  initially  cylindrical  sec-  45 
tion  of  the  sheath  G1  indicatively  represented  by  TC, 
and  an  end  section  indicatively  represented  by  TE 
slightly  shorter  than  the  whole  length  Lof  the  original 
hemispheric  part  (ogive)  of  Figure  1.  Therefore  the 
sheath  according  to  the  invention  has  the  hemispher-  50 
ic  end  part  K3  practically  reduced  in  the  bottom  there- 
of.  By  the  conical  swaging  it  is  got  an  increasing  thick- 
ness  of  the  wall  of  swaged  sheath  G3  and  a  temper- 
ature  uniformity  for  the  whole  length  of  the  coil  sec- 
tion  S  surrounded  by  the  swaged  sheath  G3.  55 

Indicatively  the  thickness  of  the  sheath  G3  in- 
creases  from  the  value  b  that  is  the  initial  value  of  the 
cylindrical  section  G1  to  the  value  greather  than  b, 
that  is  the  value  of  the  sheath  end  G3.  In  this  manner 

it  is  obtained  a  swaged  sheath  part  having  a  resis- 
tance  to  the  thermochemical  erosion  more  and  more 
increasing  as  the  sheath  protrudes  more  to  the  inside 
of  the  combustion  chamber  or  prechamber,  where  the 
temperatures  are  higher,  and  also  a  greather  resis- 
tance  to  the  erosion  caused  by  the  heating  of  coil  dur- 
ing  the  feeding  phase  or  during  the  preheating  phase 
of  the  glow  plug. 

Normally  the  thickness  of  the  swaged  sheath  G3 
increases  linearly  when  moving  towards  the  sheath 
tip.  The  temperature  uniformity  of  the  coil  is  obtained 
as  the  increase  of  the  thickness  of  swaged  part  G3 
corresponds  to  a  reduction  of  the  distance  between 
the  coil  and  the  sheath,  as  indicated  in  Figure  3, 
where  t  indicates  the  powder  thickness  in  the  connec- 
tion  zone  between  G1  and  G3  and  t/,  inferior  than  t, 
indicates  the  thickness  in  conjuction  with  the  sheath 
end. 

Further  the  new  configuration  of  the  sheath  end 
in  the  inside  of  the  combustion  chamber  or  precham- 
ber  causes  also  a  better  turbolence  and  therefore  a 
better  combustion  of  the  air-gas  oil  mixture. 

The  operative  phases  of  the  conical  swaging 
made  by  means  of  a  hammering  are  represented  in 
the  Figure  4,  where  4a  indicates  the  initial  or  start 
position  of  the  cylindrical  sheath,  4c  indicates  its  final 
position  and  4b  an  intermediate  position. 

The  reference  M  indicates  the  hammers  and  the 
reference  AR  indicates  a  mechanical  stop  or  sensor, 
installed  in  prefixed  axial  position,  that  establishes 
the  length  T  of  the  swaging,  as  indicated  in  Figures 
3  and  4c.  The  horizontal  and  vertical  arrows  of  Figure 
4a-b  indicate  respectively  the  radial  ahead  and  back 
movement  of  the  hammers  and  the  progress  of  the 
sheath  downwards.  Then  the  conical  compaction  is 
obtained  starting  from  the  ogive  tip  towards  the  cyl- 
indrical  part  G1  of  the  sheath. 

It  is  suitable  that  the  swaging  length  T  interests, 
as  said,  a  wide  part  TE  of  the  initial  length  L  of  the 
ogive  and  further  is  extended  also  to  a  certain  cylin- 
drical  section  TC  of  the  sheath,  also  this  section  be- 
ing  exposed  to  the  thermochemical  erosion  with  the 
aim  of  increasing  its  thickness. 

In  pratice  this  length  T  is  a  compromise  between 
the  exigences  of  reliability  of  the  glow  plug  and  the 
optimization  of  the  combustion  of  the  air-gas  oil  mix- 
ture. 

Usually  T  is  approximatively  2L  and  TE  is  approx- 
imative^  2/3  L. 

The  thickness  of  the  swaged  sheath  part  G3 
is  normally  25-30%  greather  than  the  thickness  b  of 
the  sheath  before  the  conical  compaction  operation 
is  made. 

After  having  made  this  operation,  the  swaged 
sheath  part  substantially  shows  the  form  of  a  truncat- 
ed  cone  and  the  amplitude  a  of  the  cone  angle 
changes  according  to  different  parameters,  as  for  ex- 
ample: 
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-  distance  between  the  terminal  coils  ST  for  in- 
creasing  the  insulation  therebetween; 

-  time  necessary  for  getting  that  the  sheath  tip 
reaches  850°C;  5 

-  wished  profile  of  the  sheath  end  for  making 
better  the  air-gas  oil  mixture. 

Normally  this  angle  a  changes  between  10°  and 
25°:  a  greather  amplitude  of  a  corresponds  to  a 
greather  increment  of  the  thickness  of  swaged  wall.  10 

As  an  example  some  dimensional  data  related  to 
an  embodiment  of  the  glow  plug  according  to  the  in- 
vention  are  indicated  in  the  following: 
a=  15° 
b  =  0,7  mm;  b'  =  0,9  mm  15 

The  invention  was  described  with  reference  to  a 
glow  plug  in  which  the  resistance  element  S  is  formed 
by  a  coil  S,  but  it  is  clear  that  the  invention  can  be  ap- 
plied  also  to  glow  plugs  in  which  the  element  S  is 
formed  by  two  or  more  coils  connected  with  one  an-  20 
other. 

The  preceding  description  was  made  with  refer- 
ence  to  a  sole  tipical  example  of  a  conical  swaging  ob- 
tained  by  means  of  a  hammering;  but  it  is  obvious  that 
the  hammering  can  be  replaced  by  a  rolling  or  any  25 
other  machining  that  is  suitable  for  causing  a  radial 
and  axial  deformation  of  the  interested  sheath  end 
part. 

In  any  case,  as  indicated  in  Figure  4,  the  conical 
compaction  is  obtained  starting  from  the  hemispheric  30 
ogive  tip  towards  the  cylindrical  part  of  the  sheath 
and  occurs  after  the  sheath  has  reached  the  cylindri- 
cal  compaction  on  its  whole  length,  while  the  resis- 
tance  element  and  the  insulating  powder  are  already 
embedded  within  the  same  sheath.  35 

Claims 

1  .  A  glow  plug  for  a  diesel  engine  comprising:  a  tub-  40 
ular  metal  sheath  (G)  closed  at  one  end  by  a 
rounded  tip  (K3),  said  tubular  sheath  (G)  contain- 
ing  an  electric  resistance  element  (S)  comprising 
at  least  one  coil  embedded  into  a  compacted 
electrically  insulating  powder  (MgO),  said  resis-  45 
tance  element  (S)  being  spaced  apart  from  said 
tubular  sheath  (G),  said  resistance  element  (S) 
being  electrically  connected  to  the  rounded  tip 
(K3)  of  the  sheath  and  to  a  current  feeding  wire 
respectively;  said  tubular  sheath  (G)  comprising  50 
a  cylindrical  section  (G1)  having  an  outer  diame- 
ter,  and  an  end  section  (G3)  of  reduced  diameter, 
characterized  in  that  said  end  section  (G3)  of  re- 
duced  diameter  of  the  tubular  sheath  (G)  com- 
prises  a  conical  swaging  section  having  a  wall  ta-  55 
pering  towards  the  rounded  tip  (K3),  said  tapering 
wall  of  the  conical  swaging  section  (G3)  having  a 
thickness  increasing  from  a  connection  zone  with 
the  cylindrical  portion  (G1)  of  the  sheath,  to- 

wards  said  rounded  tip  (K3). 

Aglow  plug  according  to  claim  1  ,  characterized  in 
that  the  thickness  of  the  tapering  wall  of  said  con- 
ical  swaging  section  (G3)  increases  substantially 
in  a  linear  mode. 

Aglow  plug  according  to  preceding  claims,  char- 
acterized  in  that  the  angular  amplitude  (a)  of  the 
conical  swaging  section  (G3)  is  included  between 
10°  and  25°. 

Aglow  plug  according  to  claim  1  characterised  in 
that  the  spacing  between  said  resistance  ele- 
ment  (S)  and  the  tapering  wall  of  the  conical 
swaging  section  (G3)  is  decreasing  from  said 
connection  zone  to  said  tip  (K3)  of  the  sheath  (G). 

Patentanspruche 

1.  Gluhstiftkerze  fur  einen  Dieselmotor  mit  einer 
rohrenformigen,  an  einem  Ende  durch  einen  ab- 
gerundeten  Kopf  (K3)  geschlossenen  Metall- 
schutzhulle  (G),  die  ein  elektrisches  Wider- 
standselement  (S)  enthalt,  welches  wenigstens 
eine  in  ein  verdichtetes  elektrisch  isolierendes 
Pulver  (MgO)  eingebettete  Spule  aufweist,  wobei 
das  Widerstandselement  (S)  von  der  rohrenfor- 
migen  Schutzhulle  (G)  raumlich  getrennt  und  mit 
dem  abgerundeten  Kopf  (K3)  der  Schutzhulle 
bzw.  mit  einem  stromzufuhrenden  Kabel  elek- 
trisch  verbunden  ist,  wobei  die  rohrenformige 
Schutzhulle  (G)  einen  zylindrischen  Bereich  (G1) 
mit  einem  aulieren  Durchmesser  und  einen  End- 
abschnitt  (G3)  von  reduziertem  Durchmesser 
aufweist,  dadurch  gekennzeichnet,  dali  der  End- 
abschnitt  (G3)  der  rohrenformigen  Schutzhulle 
von  reduziertem  Durchmesser  (G)  einen  koni- 
schen  Tiefziehabschnitt  aufweist,  der  eine  gegen 
den  abgerundeten  Kopf  (K3)  sich  verjungende 
Wand  besitzt,  welche  eine  von  einer  an  den  zy- 
lindrischen  Bereich  (G3)  der  Schutzhulle  an- 
schlielienden  Anschlulizone  in  Richtung  zu  dem 
abgerundeten  Kopf  (K3)  zunehmende  Dicke  hat. 

2.  Gluhstiftkerze  nach  Patentanspruch  1,  dadurch 
gekennzeichnet,  dali  die  Dicke  der  sich  verjun- 
genden  Wand  des  konisch  Tiefziehabschnitts 
(G3)  sich  in  einer  im  wesentlichen  linearen  Weise 
vergroliert. 

3.  Gluhstiftkerze  nach  vorangehenden  Anspru- 
chen,  dadurch  gekennzeichnet,  dali  der  Kegel- 
winkel  (a)  des  konischen  Tiefziehabschnitts  (G3) 
zwischen  10°  und  25°  betragt. 

4.  Gluhstiftkerze  nach  Anspruch  1,  dadurch  ge- 
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kennzeichnet,  dali  der  Abstand  zwischen  dem 
Widerstandselement  (S)  und  der  sich  verjungen- 
den  Wand  des  konischen  Tiefziehabschnitts  (G3) 
von  der  Anschlulizone  zum  Kopf  (K3)  derSchutz-  5 
hulle  (G)  abnimmt 

Revendications 
10 

1.  Bougie  incandescente  pour  moteur  diesel 
comprenant  : 

une  gaine  metallique  tubulaire  (G)  fermee 
a  une  de  ses  extremites  par  une  extremite  arron- 
die  (K3),  ladite  gaine  tubulaire  (G)  comportant  un  15 
element  de  resistance  electrique  (S)  comprenant 
au  moins  un  enroulement  noye  dans  une  poudre 
d'isolation  electrique  compactee  (MgO),  ledit  ele- 
ment  de  resistance  (S)  etant  maintenu  a  distance 
de  ladite  gaine  tubulaire  (G),  ledit  element  de  re-  20 
sistance  (S)  etant  electriquement  relie  respecti- 
vement  a  ladite  extremite  arrondie  (K3)  de  ladite 
gaine  et  a  un  fil  d'alimentation  electrique;  ladite 
gaine  tubulaire  (G)  comportant  une  section  cylin- 
drique  (G1)  ayant  un  diametre  exterieur,  et  une  25 
section  d'extremite  (G3)  de  diametre  reduit,  ca- 
racterisee  par  le  fait  que  ladite  section  d'extremite 
(G3)  de  diametre  reduit  de  la  gaine  tubulaire  (G) 
comporte  une  section  conique  emboutie  ayant 
une  paroi  en  pente  inclinee  vers  I'extremite  arron-  30 
die  (K3),  ladite  paroi  en  pente  de  ladite  section 
conique  (G3)  ayant  une  epaisseur  qui  augmente 
de  la  zone  de  rattachement  a  la  partie  cylidnrique 
(G1)  de  ladite  gaine,  vers  ladite  extremite  arron- 
die  (K3).  35 

2.  Bougie  incandescente  selon  la  revendication  1  , 
caracterisee  par  le  fait  que  I'epaisseur  de  la  paroi 
en  pente  de  ladite  extremite  conique  emboutie 
(G3)  augmente  de  facon  essentiellement  lineaire.  40 

3.  Bougie  incandescente  selon  les  revendications 
precedentes,  caracterisee  par  le  fait  que  Tangle 
d'ouverture  (a)  de  la  section  emboutie  conique 
(G3)  est  compris  entre  1  0°  et  25°.  45 

4.  Bougie  incandescente  selon  la  revendication  1  , 
caracterisee  par  le  fait  que  I'espace  entre  ledit 
element  de  resistance  (S)  et  la  paroi  en  pente  de 
la  section  conique  emboutie  (G3)  diminue  a  partir  50 
de  ladite  zone  de  rattachement  a  ladite  extremite 
(K3)  de  la  gaine  (G). 
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