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gmaybe employed such as bu gure 4 is a view, * ... - . . . .” - '...'. ' - 

elding. For example, ass iof Figur 8; and 

in Figure 1, a spark plug having a center elec 
trode or spindle 10 which may consist of any suit 
able conventional material surrounded by an in if sultaple elec 
sulator which electrically separates the elec.- ... trode material 60. This stamping 6f thus ob-, 
trode IO from the outer conductor shell 2. Se-do tained may be attached to the center spindle by 

produce the loop by: . . . . . . . . ."," 
operation from a strip or blank of suitable elec 

  

  

    

  

  

  

      

  

  

  

  

  

  

  



2 
welding, brazing or any other suitable joining 
method. ... Alternatively, the loop electrodes according to 
this invention may be prepared by powder metal 
lurgical methods or any other suitable manufac 
turing procedure... While the electrodes of the spark plug contem-: , 
plated by this invention may be formed of any. 
suitable material, in a preferred embodiment. 
either one or both the electrodes 4 and f 6 consist. 
of a core T. (see Fig. 2) formed of a metallic 3. 
composition having a high thermal and electrical. 
conductivity and a sheath. 8 of a metallic.com position having a relatively high melting point 
and characterized by a high resistance to pitting, 
oxidation, corrosion, and erosion. It has been 
found that a combination of (1) copper and/or 
silver compositions for the core and (2). austenitic . . 
iron alloys for the sheath of the electrodes is of 
particular value by virtue of a number of favor 
co-efficients of thermal expansion of these mate rials. For example, the commonly known austen 
itic nickel steels, nickel-chromium steels, man 
ganese steels, etc., have coefficients of thermal ex 
pansion of the order of about 16 to.21x10, the corresponding values for copper, and silver being 
17x10-6 and 18 or 19x10s, respectively. . . In addition, austenitic ferrous alloys and steels. 
exhibit valuable anti-corrosive properties, and are 

the combination of the sheath and core materials contemplated by this invention results in advan-35 
tages not only in the use but also in the manufac 
ture of the bi-metallic electrode structures. For example, it is possible to first produce a wire bar. 
having a core of copper or silver and a cladding." 
of any of the austenitic materials mentioned 
above. These bars may then be hot rolled at any 
temperature below about 900° C. to produce a bi 
metallic wire suitable for the spark plug electrodes contemplated by this invention. It is also possible 
to reduce the cross-section by cold rolling, which 
process simultaneously hardens the austenitics 
case material to an appreciable extent. The following are a number of typical austen 
itic compositions suitable for sheath materials as 
contemplated by this invention: Austenitic, steels 
containing in addition to the usual carbon con 
tent from about 14% to about 36% of one or more 
of the elements chromium, nickel, manganese, . 
typical examples of these being (a), a stainless 
steel containing about 18% chromium and 8%, 
nickel; (b) a steel containing about .24% nickel . 
and the balance chiefly iron; (c) a steel contain 
ing about 14% manganese, about 1% carbon, and . . . . 
the balance chiefly iron. . . . In addition to austenitic steels it is contem 
plated to use composite materials where the clad 
ding consists of pure nickel or high nickel alloys, 
cobalt or chromium base.compositions, plati 
num and/or palladium and their alloys. It is fur 
ther contemplated to fabricate the loop from tungsten by hot punching from strip or from high . 
tungsten base alloys by applying powder metal 
lurgical methods. it is further contemplated to produce.com 
posite loops by first punching the core from strip 
or buttwelding it from wire and then electroplat 
ing the core material with nickel or platinum 
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able factors, among which the closely matching 

furthermore characterized by excellent capaci 
ties for plastic deformation which in some cases. 
almost parallel those of copper and silver. Hence 

70 tentic iron allos 

group metals and alloys or rhenium or tungsten 
group metals. . . . . . . 
While the invention, as to its objects and ad 

vantages, has been described herein as applied 
to specific embodiments thereof, it is not desired 
to be limited thereby, but it is intended to cover 
the invention broadly, within the spirit and scope 
of the appended claims. . . . . . . 
What is claimed is: . . . . . . . . . . . . 1. A spark plug comprising an insulator having 

a passage therethrough, a center electrode spindle. 
extending through said passage, the sparking end . . 
of said: electrode being formed in the shape of a closed loop having its axis perpendicular to said 
spindle, a conductive shell surrounding said in 
sulator and a rod extending through the central 
portion of said loop and being integrally united 
to at least one peripheral point of said shell, said 
rod comprising the other electrode of said plug. 

2. Spark plug as claimed in claim:1 in which 
at least one of said gap-defining electrodes com prises a core of a material consisting of predomi 
nating proportions of at least one of the metals 
copper and silver, and a sheath or case of a ma-. terial comprising predominating proportions of 
an austenitic alloy of iron. . . . . . . . . . . . 3. A sparkplug electrode at least a portion of 
which comprises a core of an electrically highly 
conductive metal, and a sheath of an austenitic 
ferrous material having a coefficient of thermal ... expansion approximating that of said core mate 

4. Spark plug electrode as claimed in claim 3 
in which said core is formed of copper wire and 

5 said sheathis formed of austenitic steel. . . 5. Spark plug electrode as claimed in claim 3 
in which said core is formed of silver wire, and 
said sheathis made of austenitic chromium-nickel 
steel. -: . . . . . . . . . . . ' ' , 

40. 6. A sparkplug electrode comprising a core of 
... one of the metals copper and silver, and a sheath 
... of an austenitic alloy of iron. . . . . . . . . . . . ... 7. A spark plug having a central metal spindle 

terminating in a closed loop having its axis at a 
4 substantial angle to said spindle, said loop com 

prising the center electrode of said plug, and a side electrode comprising a rod extending through the 
aperture of said loop. . . . 8. Aspark plug having a central metal spindle. 
terminating in a closed loop having its axis at a 
substantial angle to said spindle, said loop com 
prising the center electrode of said plug, and a ide electrode comprising arod extending through 
the aperture of said loop, said loop having a core 
of high conductivity metal selected from the group. 
consisting of copper and silver and a sheath en 
closing and bonded to said core, said sheath being 
ormed of an austenitic iron alloy having a coeft ient of expansion approximating that of said: 

:COre: ' , . . . . . . . . . . . . . . . . . 9. Aspark plug electrode comprising, a core of 
high conductivity metal selected from the group 
consisting of copper and silver and a sheath en 
closing and bonded to said core, said sheath being 

65 formed of an austenitic iron alloy having a coeft 
..cient of expansion approximating that of said 

core. . . . . . . . . . . . . . . . . ... 10. Asparkplug electrode having at least the 
active sparking portion thereof formed of an aus 
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