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Description 

The  present  invention  relates  to  a  method  of  man- 
ufacturing  a  voltage  controlling  discharge  tube,  and 
more  particularly  to  a  method  of  manufacturing  a  gas 
sealed  discharge  tube  for  a  series  gap  in  an  ignition 
device  for  an  automotive  engine,  for  example. 

A  method  of  manufacturing  gas  sealed  discharge 
tubes  is  disclosed  in  Soviet  Inventions  Illustrated; 
Section  El,  week  8446,  January  2,  1985,  DERWENT 
PUBLICATION  LTD.,  London,  V05  :  Su-1  081-702. 

An  ignition  device  for  an  automotive  engine  or  the 
like  is  designed  to  apply  a  high  voltage  to  a  spark  plug 
and  thereby  generate  a  spark.  To  prevent  the  gener- 
ation  of  misfire  and  precisely  control  an  ignition  tim- 
ing,  there  has  been  proposed  a  so-called  series  gap 
ignition  device  having  a  discharge  gap  formed  in  ser- 
ies  with  the  spark  plug.  It  is  known  to  use  a  discharge 
tube  for  the  formation  of  such  a  series  gap  which  dis- 
charge  tube  is  provided  with  a  pair  of  discharge  elec- 
trodes  mounted  on  opposite  ends  of  a  cylindrical  body 
and  filled  with  an  inert  gas. 

In  precisely  controlling  an  ignition  timing  of  the 
spark  plug  with  use  of  such  a  discharge  tube  for  a  ser- 
ies  gap,  a  discharge  starting  voltage  in  the  discharge 
tube  is  required  to  be  high  to  some  extent  as  com- 
pared  with  that  of  the  ignition  plug.  It  is  also  known  to 
increase  a  pressure  of  the  inert  gas  to  be  filled,  so  as 
to  increase  the  discharge  starting  voltage  with  the  dis- 
charge  tube  maintained  compact. 

In  assembling  such  a  discharge  tube,  there  has 
been  conventionally  adopted  a  melt-bonding  method 
using  a  glass  frit  or  metal  solder  to  hermetically  con- 
nect  a  cylindrical  body  formed  of  an  electrical  insulat- 
ing  material  capable  of  enduring  a  high  voltage  such 
as  glass  or  ceramics  to  electrode  terminals  formed  of 
metal.  It  has  been  considered  to  be  preferable  that 
such  a  bonding  process  should  be  carried  out  in  a  va- 
cuum  electric  furnace,  so  as  to  ensure  a  quality  of  the 
discharge  tube.  In  assembling  a  gas  sealed  discharge 
tube,  it  is  necessary  to  change  the  atmosphere  in  the 
electric  furnace  from  a  vacuum  condition  to  a  gas  at- 
mosphere.  However,  to  fill  a  high  pressure  gas  in  the 
discharge  tube,  the  electric  furnace  is  required  to  en- 
dure  a  high  pressure.  As  a  result,  an  apparatus  for  as- 
sembling  the  discharge  tube  becomes  large  and  com- 
plicated,  and  the  number  of  assembling  steps  is  also 
increased  to  cause  a  disadvantage  from  an  econom- 
ical  viewpoint. 

In  view  of  the  foregoing,  it  is  an  object  of  the  pres- 
ent  invention  to  provide  a  method  of  economically 
manufacturing  a  high-pressure  gas  sealed  discharge 
tube  having  a  uniform  performance  suitable  for  the 
series  gap. 

The  above  object  can  be  achieved  by  the  follow- 
ing  construction  of  the  discharge  tube.  That  is,  ac- 
cording  to  the  present  application,  there  is  provided  a 
method  of  manufacturing  a  gas  sealed  discharge 

tube  including  an  electrical  insulating  cylindrical  body 
and  a  pair  of  electrodes  attached  to  opposite  ends  of 
said  electrical  insulating  cylindrical  body,  said  meth- 
od  comprising  the  steps  of  inserting  a  heat  melting 

5  sealing  material  into  a  gas  introducing  pipe  mounted 
to  at  least  one  of  said  electrodes  so  as  to  communi- 
cate  the  inside  space  of  said  cylindrical  body  to  the 
outside  thereof,  said  heat  melting  sealing  material  be- 
ing  a  solid  having  an  outer  diameter  smaller  than  an 

10  inner  diameter  of  said  gas  introducing  pipe;  introduc- 
ing  a  gas  through  said  gas  introducing  pipe  into  said 
cylindrical  body;  heating  said  gas  introducing  pipe  to- 
gether  with  said  heat  melting  sealing  material  under 
pressure  at  a  sealing  position  where  said  gas  intro- 

15  ducing  pipe  is  intended  to  be  sealed  to  thereby  press 
said  gas  introducing  pipe  and  simultaneously  melt 
said  heat  melting  sealing  material;  and  cutting  said 
gas  introducing  pipe  at  said  sealing  position  together 
with  said  heat  melting  sealing  material  after  sol  id  i- 

20  fied. 
The  gas  introducing  pipe  to  be  mounted  to  the 

discharge  tube  in  the  present  invention  is  required  to 
be  pressed  by  heating  under  pressure.  Furthermore, 
it  is  necessary  to  hermetically  mount  the  gas  intro- 

25  ducing  pipe  to  at  least  one  of  the  electrodes  by  any 
bonding  means  such  as  welding  or  brazing.  Moreover, 
the  gas  introducing  pipe  is  preferably  formed  of  an 
electrical  conductive  material  such  as  metal,  prefer- 
ably,  a  copper  material. 

30  The  heat  melting  sealing  material  to  be  inserted 
into  the  gas  introducing  pipe  has  a  melting  point  lower 
than  that  of  the  gas  introducing  pipe,  and  preferably 
has  an  affinity  to  the  material  of  the  gas  introducing 
pipe  and  a  good  wettability.  For  example,  the  sealing 

35  material  is  selected  from  silver  solder,  solder  or  high- 
molecular  adhesive.  However,  the  sealing  material  is 
not  limited  to  these  materials.  Furthermore,  the  heat 
melting  sealing  material  is  required  to  be  a  solid  hav- 
ing  an  outer  diameter  smaller  than  an  inner  diameter 

40  of  the  gas  introducing  pipe.  For  example,  the  sealing 
material  is  in  the  form  of  rod,  wire  or  granule.  Partic- 
ularly,  a  wire  form  of  the  sealing  material  is  preferable 
since  an  insert  position  of  the  sealing  material  in  the 
gas  introducing  pipe  can  be  easily  controlled  and  ad- 

45  justed. 
According  to  the  method  of  manufacturing  a  gas 

sealed  discharge  tube  of  the  present  invention,  a 
composition  and  pressure  of  a  gas  to  be  sealed  can 
be  greatly  easily  adjusted,  and  a  manufacturing 

so  equipment  and  its  operation  are  simple.  Therefore, 
mass  production  of  a  gas  sealed  discharge  tube  hav- 
ing  a  high  quality  can  be  economically  carried  out. 

Other  objects  and  features  of  the  invention  will 
be  more  fully  understood  from  the  following  detailed 

55  description  and  appended  claims  when  taken  with  the 
accompanying  drawings. 

Fig.  1  is  a  schematic  illustration  of  a  device  em- 
bodying  the  method  of  manufacturing  a  gas 
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sealed  discharge  tube  according  to  the  present 
invention; 
Fig.  2  is  a  sectional  view  of  a  discharge  tube  as- 
sembly  to  be  suitably  used  for  embodying  the 
manufacturing  method  of  the  present  invention; 
and 
Fig.  3  is  a  sectional  view  of  a  gas  sealed  dis- 
charge  tube  manufactured  by  the  manufacturing 
method  of  the  present  invention. 
There  will  now  be  described  a  preferred  embodi- 

ment  of  the  method  of  manufacturing  a  gas  sealed 
discharge  tube  according  to  the  present  invention 
with  reference  to  the  drawings. 

Referring  to  Fig.  2  which  is  a  sectional  view  of  a 
discharge  tube  assembly  A  before  applying  the  meth- 
od  of  the  present  invention,  reference  numeral  1  des- 
ignates  an  electrical  insulating  cylindrical  body 
formed  of  glass  or  ceramics,  and  reference  numerals 
2  and  3  designate  discharge  electrodes  bonded  to  op- 
posite  ends  of  the  cylindrical  body  1.  The  electrode  2 
is  formed  with  a  through-hole  2'.  A  gas  introducing 
pipe  4  is  engaged  with  the  through-hole  2',  and  is 
brazed  to  the  electrode  2.  Such  an  assembly  Acan  be 
formed  under  vacuum  or  in  the  atmosphere  of  air  or 
inert  gas,  for  example. 

The  assembly  A  is  mounted  to  a  device  as  shown 
in  Fig.  1  ,  so  as  to  form  a  gas  sealed  discharge  tube 
B  as  shown  in  Fig.  3.  This  device  is  constructed  of  a 
jig  6  and  a  press  including  a  pair  of  heating  electrodes 
7a  and  7b.  The  jig  6  is  constructed  of  a  piping  system 
including  a  joint  portion  6a  adapted  to  be  hermetically 
connected  to  a  free  end  of  the  gas  introducing  pipe  4, 
a  wire  inserting  portion  6b  adapted  to  hermetically  in- 
sert  a  silver  solder  wire  5,  a  connecting  portion  6c 
connected  to  a  vacuum  device  (not  shown)  for  evac- 
uating  the  inside  of  the  assembly  A,  a  gas  introducing 
portion  6d  for  supplying  an  inert  gas  into  the  assembly 
A,  and  a  manometer  6e. 

In  manufacturing  the  gas  sealed  discharge  tube 
B  by  using  the  above  device,  the  free  end  of  the  gas 
introducing  pipe  4  of  the  assembly  Ais  first  connected 
to  the  joint  portion  6a,  and  then  the  silver  solder  wire 
5  is  inserted  through  the  wire  inserting  portion  6b  into 
the  gas  introducing  pipe  4  as  far  as  a  sealing  position 
where  the  gas  introducing  pipe  4  is  intended  to  be 
sealed.  Then,  the  wire  inserting  portion  6b  and  the 
gas  introducing  portion  6d  are  closed,  and  the  inside 
of  the  assembly  A  is  evacuated  through  the  connect- 
ing  portion  6c  by  the  vacuum  device.  Then,  the  con- 
necting  portion  6c  is  closed,  and  an  inert  gas  is  intro- 
duced  from  the  gas  introducing  portion  6d  until  a  pre- 
determined  pressure  is  reached.  Then,  the  gas  intro- 
ducing  pipe  4  is  pressed  by  the  heating  electrodes  7a 
and  7b,  and  simultaneously  the  silver  solder  wire  5  is 
molten  by  the  heating  electrodes  7a  and  7b.  Then,  the 
heating  electrodes  7a  and  7b  are  moved  away  from 
each  other  to  solidify  the  silver  solder  of  the  wire  5, 
thus  completing  the  sealing  operation  of  the  assem- 

bly  A.  Then,  the  assembly  Acontaining  the  sealed  gas 
is  removed  from  the  joint  portion  6a,  and  the  gas  in- 
troducing  pipe  4  is  cut  at  a  sealing  portion  4'  as  shown 
in  Fig.  3.  Thus,  the  gas  sealed  discharge  tube  B 

5  sealed  by  a  solidified  silver  solder  5'  as  shown  in  Fig. 
3  is  obtained. 

Claims 
10 

1.  A  method  of  manufacturing  a  gas  sealed  dis- 
charge  tube  (B)  including  an  electrical  insulating 
cylindrical  body  (1)  and  a  pair  of  electrodes  (2,3) 
attached  to  opposite  ends  of  said  electrical  insu- 

15  lating  cylindrical  body  (1),  said  method  compris- 
ing  the  steps  of  inserting  a  heat  melting  sealing 
material  (5)  into  a  gas  introducing  pipe  (4)  mount- 
ed  to  at  least  one  of  said  electrodes  (2,3)  so  as 
to  communicate  the  inside  space  of  said  cylindri- 

20  cal  body  (1)  to  the  outside  thereof,  said  heat  melt- 
ing  sealing  material  (5)  being  a  solid  having  an 
outer  diameter  smaller  than  an  inner  diameter  of 
said  gas  introducing  pipe  (4);  introducing  a  gas 
through  said  gas  introducing  pipe  into  said  cylin- 

25  drical  body;  heating  said  gas  introducing  pipe  (4) 
together  with  said  heat  melting  sealing  material 
(5)  under  pressure  at  a  sealing  position  where 
said  gas  introducing  pipe  (4)  is  intended  to  be 
sealed  to  thereby  press  said  gas  introducing  pipe 

30  and  simultaneously  melt  said  heat  melting  seal- 
ing  material;  and  cutting  said  gas  introducing 
pipe  (4)  at  said  sealing  position  together  with  said 
heat  melting  sealing  material  (5)  after  solidified. 

35  2.  The  method  as  defined  in  claim  1,  wherein  said 
gas  introducing  pipe  (4)  is  hermetically  mounted 
to  at  least  one  of  said  electrodes  (2,3). 

3.  The  method  as  defined  in  claim  2,  wherein  said 
40  gas  introducing  pipe  (4)  is  welded  to  at  least  one 

of  said  electrodes  (2,3). 

4.  The  method  as  defined  in  claim  2,  wherein  said 
gas  introducing  pipe  (4)  is  brazed  to  at  least  one 

45  of  said  electrodes  (2,3). 

5.  The  method  as  defined  in  claim  1,  wherein  said 
gas  introducing  pipe  (4)  is  formed  of  an  electrical 
conductive  material. 

50 
6.  The  method  as  defined  in  claim  5,  wherein  said 

electrical  conductive  material  comprises  metal. 

7.  The  method  as  defined  in  claim  6,  wherein  said 
55  metal  comprises  a  copper  material. 

8.  The  method  as  defined  in  claim  1,  wherein  said 
heat  melting  sealing  material  has  a  melting  point 

25 

50 
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lower  than  that  of  said  gas  introducing  pipe  (4). 

9.  The  method  as  defined  in  claim  8,  wherein  said 
heat  melting  sealing  material  (5)  has  an  affinity  to 
a  material  forming  said  gas  introducing  pipe  (4) 
and  has  a  good  wettability. 

10.  The  method  as  defined  in  claim  9,  wherein  said 
heat  melting  sealing  material  (5)  is  selected  from 
the  group  consisting  of  silver  solder,  solder  and 
high-molecular  adhesive. 

11.  The  method  as  defined  in  claim  1,  wherein  said 
heat  melting  sealing  material  (5)  is  in  the  form  of 
wire. 

12.  The  method  as  defined  in  claim  1  further  com- 
prising  the  step  of  evacuating  the  inside  space  of 
said  cylindrical  body  (1)  before  said  gas  introduc- 
ing  step. 

13.  The  method  as  defined  in  claim  1,  wherein  said 
heating  step  is  carried  out  by  a  press  device  (7) 
including  a  pair  of  heating  electrodes  (7A,  7B). 

Patentanspruche 

1.  Verfahren  zurHerstellung  einer  gasverschmolze- 
nen  Entladungsrohre  (B)  umfassend  einen  elek- 
trisch  isolierenden  zylindrischen  Korper  (1)  und 
ein  Paaran  den  gegenuberliegenden  Enden  des 
elektrisch  isolierenden  Zylinders  angebrachte 
Elektroden  (2,  3),  wobei  das  Verfahren  die  Schrit- 
te  des  Einsetzens  eines  heilischmelzenden  Dich- 
tungsmaterials  (5)  in  ein  Gaseinfullrohr,  das  we- 
nigstens  an  einer  der  Elektroden  (2,  3)  so  befe- 
stigt  ist,  daft  der  Innenraum  des  zylindrischen 
Korpers  (2,  3)  mit  der  Aulienseite  desselben  in 
Verbindung  steht,  wobei  das  heilischmelzende 
Material  (5)  in  festem  Zustand  einen  Auliendurch- 
messer  aufweist,  der  kleiner  ist  als  der  Innen- 
durchmesser  des  Gaseinfullrohres  (4);  des  Ein- 
fullens  eines  Gases  durch  das  Gaseinfullrohr  in 
den  zylindrischen  Korper;  des  Aufheizens  des 
Gaseinfullrohres  (4)  zusammen  mit  dem  heili- 
schmelzenden  Material  (5)  unter  Pressung  in  ei- 
ner  Dichtungsposition,  beiderdas  Gaseinfullrohr 
abgedichtet  werden  soil,  so  daft  dadurch  das 
Gaseinfullrohr  geprelit  und  gleichzeitig  das  heili- 
schmelzende  Material  erhitzt  wird;  und  des 
Schneidens  des  Gaseinfullrohres  (4)  bei  der 
Dichtungsposition  zusammen  mit  dem  heili- 
schmelzenden  Material  (5)  nach  dessen  Verfesti- 
gung. 

2.  Verfahren  nach  Anspruch  1,  wobei  das  Gasein- 
fullrohr  (4)  hermetisch  an  wenigstens  einer  der 

Elektroden  (2,  3)  befestigt  ist. 

3.  Verfahren  nach  Anspruch  2,  wobei  das  Gasein- 
fullrohr  (4)  mit  wenigstens  einer  der  Elektroden 

5  (2,  3)  verschweilit  ist. 

4.  Verfahren  nach  Anspruch  2,  wobei  das  Gasein- 
fullrohr  (4)  mit  wenigstens  einer  der  Elektroden 
(2,  3)  verlotet  ist. 

10 
5.  Verfahren  nach  Anspruch  1,  wobei  das  Gasein- 

fullrohr  (4)  aus  elektrisch  leitfahigem  Material  ge- 
bildet  ist. 

15  6.  Verfahren  nach  Anspruch  5,  wobei  das  elektrisch 
leitfahige  Material  Metall  umfalit. 

7.  Verfahren  nach  Anspruch  6,  wobei  das  Metall 
Kupfer  umfalit. 

20 
8.  Verfahren  nach  Anspruch  1,  wobei  das  heili- 

schmelzende  Material  einen  Schmelzpunkt  auf- 
weist,  der  niedriger  als  der  des  Gaseinfullrohres 
ist. 

25 
9.  Verfahren  nach  Anspruch  8,  wobei  das  heili- 

schmelzende  Material  (5)  eine  Aff  initat  zu  einem 
das  Gaseinfullrohr  bildenden  Material  aufweist 
und  eine  gute  Benetzbarkeit  hat. 

30 
10.  Verfahren  nach  Anspruch  9,  wobei  das  heili- 

schmelzende  Material  (5)  aus  einer  Gruppe  aus- 
gewahlt  ist,  die  aus  Silberlot,  Lot  und  hoch- 
schmelzendem  Kunststoff  besteht. 

35 
11.  Verfahren  nach  Anspruch  1,  wobei  das  heili- 

schmelzende  Material  (5)  drahtformig  ausgebil- 
det  ist. 

40  12.  Verfahren  nach  Anspruch  1  ,  des  weiteren  umfas- 
send  den  Schritt  des  Evakuierens  des  Innen- 
raums  des  zylindrischen  Korpers  (1)  vor  dem 
Schritt  des  Gaseinf  ullens. 

45  13.  Verfahren  nach  Anspruch  1,  wobei  der  Schritt 
des  Aufheizens  durch  eine  Prelivorrichtung  (7) 
durchgefuhrt  wird,  die  ein  Paar  Heizelektroden 
(7A,  7B)  umfalit. 

50 
Revendications 

1  .  Methode  de  fabrication  d'un  tube  a  decharge  (B) 
dans  un  gaz,  scelle,  comprenant  un  corps  cylin- 

55  drique  dielectrique  (1)  et  une  paire  d'electrodes 
(2,  3)  f  ixees  aux  extremites  opposees  dudit  corps 
cylindrique  dielectrique  (1),  ladite  methode 
comprenant  les  etapes  consistant  a  introduire  un 

4 
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materiau  thermofusible  de  scellement  (5)  dans 
un  tube  (4)  d'introduction  de  gaz  monte  sur  au 
moins  une  desdites  electrodes  (2,  3)  de  maniere 
a  faire  communiquer  I'espace  interieur  dudit 
corps  cylindrique  (1)  avec  I'exterieur  de  celui-ci,  5 
ledit  materiau  thermofusible  de  scellement  (5) 
etant  un  solide  ayant  un  diametre  exterieur  infe- 
rieur  au  diametre  interieur  dudit  tube  (4)  d'intro- 
duction  de  gaz  ;  introduire  un  gaz  par  ledit  tube 
d'introduction  de  gaz  dans  ledit  corps  cylindri-  10 
que  ;  chauffer  ledit  tube  (4)  d'introduction  de  gaz 
en  meme  temps  que  ledit  materiau  thermofusible 
de  scellement  (5)  sous  pression  a  un  endroit  de 
scellement  ou  ledit  tube  (4)  d'introduction  de  gaz 
est  destine  a  etre  scelle  de  maniere  a  comprimer  15 
ainsi  ledit  tube  d'introduction  de  gaz  et  a  faire  fon- 
dre  simultanement  ledit  materiau  thermofusible 
de  scellement  ;  et  a  couper  ledit  tube  (4)  d'intro- 
duction  de  gaz  au  niveau  dudit  endroit  de  scelle- 
ment  en  meme  temps  que  ledit  materiau  thermo-  20 
fusible  de  scellement  (5)  apres  solidification. 

ledit  materiau  thermofusible  de  scellement  (5)  est 
selectionne  parmi  le  groupe  comprenant  I'argent 
d'apportde  brasage,  un  metal  d'apportde  brasa- 
ge  et  un  adhesif  a  haute  densite  moleculaire. 

11.  Methode  selon  la  revendication  1  dans  laquelle 
ledit  materiau  thermofusible  de  scellement  (5)  se 
presents  sous  la  forme  d'un  fil. 

12.  Methode  selon  la  revendication  1  comprenant  en 
outre  I'etape  consistant  a  evacuer  I'espace  inte- 
rieur  dudit  corps  cylindrique  (1)  avant  ladite  etape 
d'introduction  de  gaz. 

13.  Methode  selon  la  revendication  1  dans  laquelle 
ladite  etape  de  chauffage  est  effectuee  par  un 
dispositif  de  pression  (7)  comprenant  une  paire 
d'electrodes  chauffantes  (7A,  7B). 

2.  Methode  selon  la  revendication  1  dans  laquelle 
ledit  tube  (4)  d'introduction  de  gaz  est  monte  de 
facon  hermetique  sur  au  moins  une  desdites  25 
electrodes  (2,  3). 

3.  Methode  selon  la  revendication  2  dans  laquelle 
ledit  tube  (4)  d'introduction  de  gaz  est  soude  a  au 
moins  une  desdites  electrodes  (2,  3).  30 

4.  Methode  selon  la  revendication  2  dans  laquelle 
ledit  tube  (4)  d'introduction  de  gaz  est  brase  a  au 
moins  une  desdites  electrodes  (2,  3). 

35 
5.  Methode  selon  la  revendication  1  dans  laquelle 

ledit  tube  (4)  d'introduction  de  gaz  est  forme  d'un 
materiau  electroconducteur. 

6.  Methode  selon  la  revendication  5  dans  laquelle  40 
ledit  materiau  electroconducteur  comprend  du 
metal. 

7.  Methode  selon  la  revendication  6  dans  laquelle 
ledit  metal  comprend  du  cuivre.  45 

8.  Methode  selon  la  revendication  1  dans  laquelle 
ledit  materiau  thermofusible  de  scellement  a  un 
point  de  fusion  inferieur  a  celui  dudit  tube  (4)  d'in- 
troduction  de  gaz.  50 

9.  Methode  selon  la  revendication  8  dans  laquelle 
ledit  materiau  thermofusible  de  scellement  (5)  a 
une  aff  inite  pour  le  materiau  formant  ledit  tube  (4) 
d'introduction  de  gaz  et  a  une  bonne  mouillabili-  55 
te. 

10.  Methode  selon  la  revendication  9  dans  laquelle 
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