




2 2,296,033 
conducting the heat away from the center elec- Randolph patent. This electrode section is drilled 
trode. out and filed with copper or other good heat 
The tubular electrode as shown in Figure 1 conducting material. The copper may be cast 

may be made in various ways. Thus a copper in or fused in place or, if desired, the copper in 
filled rod or bar may be swedged or rolled down sert in the form of a wire may be secured in 
to the desired diameter and cut to length and place by silver solder using any suitable flux in 
the tip may then be welded to one end. I have the customary manner. It will be noted that the 
found it particularly advantageous when welding interior of the bore 50 of the insulator is pro 
the tip to the tubular electrode to use the Sg- vided with a wavy thread as shown or other ir 
called percussion method of welding which con- C regular contour and with a shoulder 52 on which 
sists essentially in employing a welding circuit seats fange 54 formed at the upper end of elec 
including a condense: which is arranged to dis- trode section 48. 56 indicates the upper elec 
charge while the tip and the head of the elec- trode section and 58 the conducting glass seal. 
trode are close togetheir and after the discharge The parts are assembled in the manner previ 
the parts are engaged thereby forming a goC'd 5 ously described; that is the conducting glass seal 
weld. Without, the application of Sufficient heat preferably consisting of a mixture of copper and 
to cause the copper illing to flash through the Pyrex glass as described in the Said Schwartz 
joint thereby exposing it to corrosion. Walder and Rulka application is made in the 

In tine zodification shown in Figure 2 the side form of pellets and placed in the bore after the 
electrode is of J-shape and is provided with a 20 lower electrode section has been positioned as 
tip 3’ welded to the side thereof. The upper Shown. Thereafter the insulator is heated to 
and of the ovjer part of the central electrode met the glaSs and the upper electrode Section 
is provided with a flange 24 resting on a shoulder 56 is then forced into the desired position caus 
provided in the bore of the insulator i 0°. The ing the molten sealing material to surround and 
O'Sye : the upper part 20 of the center grip the threads on the upper electrode section 

contact with the good heat co- and at the same time engage the threads pro 
cing filiei” ” of the ower part of the center vided in the bore in the insulator, thus locking 

die assembly is Secured in tine electrode assembly against dispiacement. 
Insulator 44 is provided with an extension. 58 

30 of considerable length protruding 3eyond the up 
per electrode section 56. The upper electricie 
section 56 is provided with an extension 6 adapt 
ed to be cornected in any Suitable manner Siith 
tine Spark plig leadi. 

I this view the plug is illustrated as pro-lified 
Wit. radio shielding consisting of metal sleeve 82 
having threaded engagement with shell 42 and 
iii.2d with insulating material 64. A C-shaped 
insulator 66 is engaged between the bottom of 
shield 62 and the top of the shoulder on the 
irsuiator to hold it in position in the shell. The 
usual copper gasket is provided at 68 to receive 
the lower part of the shoulder of the insulator. 

Similar side electrodes are Spark plugs of the construction shown in Fig 
2nd 6. In all inese forms of sure 7 have been successfully tested in modern 
ling of good heat condu:Ct- high speed aircraft engines and have performed 

from the side electricies. exceptionaily well. The electrodes have had un 
some instances because Usually long life and this improvement is to be 

iodie is provided with a goo sttributed largely to the good conducting path 
ta?a, trough the Spark plig 50 foi diissipation of heat provided by the copper 

fQr CC-oiing, iii.2i Ce2ter electrode and the conducting glass 
- It Will be understocd thai, tåle inst 

1,372 in the construction show: in Figt 

2 

3 ci the Sainia 22 
3. 5 

Figure 1 except that th 
on of a disc 3: Sitably 

i 

"CSiC:. S Sipstaitially to i: ii p? 
facilire : Si2C3 it, CSS3SSes high heat condictivity. 
'éi'od:G aird áilling Clain: 
i neta. VA 1. A Spark plug comprising an insulator hav 

fin the modification shown in Figure 6 the oW- ing a passage therein, an electrode in said pas 
er end of the central electrode is provided with Sáéé comprising a tubular sheath having its ex 
an enlarged tip 40 welded to the copper filed posed end closed, said sheath being made of cor 
tubular shank as described in connection. With rosion-resistant metal and filled with metal of 
Figure 1. high heat conductivity, and means for securing 
There is illustrated in Figure 7 a further modi- and Sealing the electrode in the insulator, said 

fication which has proven to be especially good 65 sealing means enveloping the open end of the 
after extensive tests in airplane engines. Here Sheath and the exposed portion of the metal of 
42 indicates the shell in which is secured in Sl- high heat conductivity so as to protect it from 
lator 44 preferably composed chiefly of sintered contact with corrosive gases and conduct heat 
oxides such as aluminum oxide. To the lower away from the electrode. 
end of the shell is welded the electrode 46 which to 2. A Spark plug comprising an insulator having 
may be made of stainless steel, nickel or nickel a passage therein, an electrode in said passage 
alloys. The center electrode comprises a lower comprising a tubular sheath having its exposed 
portion 48 made of erosion and corrosion-re- end closed, said sheath being made of corrosion 
sistant material, preferably the nickel-manga- resistant metal and filled with metal of high heat 
nese-barium-chromium alloy disclosed in the said 75 conductivity, a conducting seal comprising ce 

  

    

  

  

  

    

  

  

  

  

  

  

  

  

  

  

  

  

  



2,296,033 
ramic material bonded to the interior of the pas 
sage and Securing the electrode therein, said Seal 
enveloping the open end of the sheath and the 
exposed portion of the metal of high conductivity 
so as to protect the latter from contact with corro 
sive gases, and conduct heat away from the elec 
trode, 

3. A spark plug comprising an insulator having 
a passage therein, an elctrode in Said passage 
comprising a tubular sheath having its exposed 
end closed, said sheath being made of corrosion 
resistant metal and filled with metal of high heat 
conductivity, and a conducting seal comprising a 
mixture of ceramic material and good heat con 
ducting material, the ceramic material being 
bonded to the interior of the passage and se 
curing the electrode therein, said seal enveloping 
the open end of the sheath and the exposed por 
tion of the metal of high conductivity so as to 
protect the latter from contact with corrosive 
gases and conduct heat away from the electrode. 

4. A spark plug comprising an insulator and 
an electrode in the insulator comprising a sheath 
of corrosion-resistant metal filled with metal of 
high heat conductivity secured and sealed in the 
passage by Sealing material of high heat con 
ductivity, said sheath having its exposed elec 
trode end closed to prevent the corrosive combus 
tion gases from attacking the metal of high heat 
conductivity. 

5. A spark plug comprising an insulator having 
a passage therethrough and an electrode mount 
ed in the passage comprising an upper section 
and a lower section, the latter comprising a tubu 
lar sheath having its exposed end closed, said 
sheath being made of corrosion-resistant metal 
and filled with metal of high heat conductivity, 
and a seal having good heat conductivity fused 
therein connecting said sections and securing 
them in place. 

6. A spark plug comprising an insulator having 
a passage therethrough and an electrode mount 
ed in the passage comprising an upper section 
and a lower Section, the latter comprising a tubul 
lar sheath having its exposed end closed, said 
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sheath being made of corrosion-resistant metal 
and filled with metal of high heat conductivity, 
a Seal having good heat conductivity fused there 
in connecting said sections and Securing them in 
place and said Seal comprising a mixture of glass 
and metal. 7. A Spark plug comprising an insulator having 
a passage therein, an electrode in said passage 
comprising a tubular sheath having its exposed 
end closed, said sheath being made of corrosion 
resistant metal and filled with metal of high heat 
conductivity, and means for Securing and sealing 
the electrode in the insulator, said sealing means 
being in good thermal contact with the open end 
of the sheath and the exposed portion of the 
metal of high heat conductivity so as to protect 
it from contact with corrosive gases and conduct 
heat away from the electrode. 

8. A spark plug comprising an insulator having 
a bore therethrough, an electrode in said bore 
comprising a tubular sheath having its exposed 
electrode end closed, said sheath being made of 
corrosion-resistant metal and filled with material 
of high heat conductivity, and means for secur 
ing and Sealing the electrode in the insular bore, 
Said Sealing means Surounding the said sheath 
and being in intimate contact therewith and with 
the wall of the bore so as to prevent passage of 
corrosive gases therethrough. 

9. A spark plug comprising an insulator having 
a bore therethrough, an electrode in said bore 
comprising a tubular sheath having its exposed 
electrode end closed, said sheath being made of 
corrosion-resistant metal and filled with material 
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of high heat conductivity, and means for securing 
and sealing the electrode in the insulator bore, 
said sealing means surrounding the said sheath 
and being in intimate contact thereWith and with 
the wall of the bore So as to prevent passage of 
corrosive gases therethrough, said sealing means 
possessing relatively high heat conductivity So as 
to assist in conducting heat away from the elec 
trode. 

WALTER F. HELLER. 
  


