
2,280,972 G. M. PAULSON 
SPARK PLUG CONSTRUCTION 

April 28, 1942. 

2 

Filed Aug. 21, 1940 

ATTORNEY 

    

  

  

  

  



Patented Apr. 28, 1942 2,280,972 

UNITED STATES PATENT OFFICE 
2,280,972 

SPARK-PLUG CONSTRUCTION 
George M. Paulson, New York, N.Y. 

Application August 21, 1940, Serial No. 353,445 
(C. 123-169) 12 Caimas. 

This invention comprises an improved spark 
plug construction. 
The invention relates more especially to ra 

dio-shielded plugs, and to those capable of service 
in aviation engines. 

It is an object of the invention to provide an 
improved spark-plug which has relatively few 
parts and in which there is little possibility of 
electrical leakage. Another object is to provide a 
shielded-type spark-plug construction which may 
be of reduced over-all length without reduction 
in the length of possible electrical leakage or 
flash-Over paths, or which may be of convention 
all length with longer possible electrical leakage 
or flash-Over paths. 

In a more specific aspect, the invention relates 
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tomica-insulated spark-plugs. It affords a con-" 
struction in which a mica sleeve or cigarette, 
which is disposed around the spindle, can be 
wound more tightly without injury to the mica. 
It also affords a construction in which a closer 
fit can be obtained between this mica sleeve and 
a stack of mica washers in the lower portion of 
the plug. An advantage of tight wind of the 
mica cigarette, and likewise of close fit between 
the cigarette and the washers, is the elimination 
or minimization of electrical leakage through 
ionized air, or other gases. 
Another object of the invention is to eliminate 

the localized compression heretofore applied to 
the mica sleeve or cigarette to prevent gas 
leakage. 
Another object of the invention is to provide a 

construction which is advantageous in respect 
to the dissipation of heat. 
Other objects, features and advantages of the 

invention will appear or be pointed out as the 
specification proceeds. 
In the accompanying drawing, forming a part 

hereof: - 
Fig. 1 is a longitudinal sectional view of a 

spark-plug made in accordance with this inven 
tion. 

Fig. 2 is a reduced-scale view, mostly in sec 
tion, showing a conductor lead attached to the 
spark-plug of Fig. 1. 

Fig. 3 is a sectional view illustrating the meth 
od of making the core assembly of the Spark 
plug shown in Fig. 1. 
The spark-plug shown in the drawing has a 

metal lower body or shell provided with ground 
electrodes , and an upper metal body f2 which 
threads into the shell 0 and compresses a gas 
ket i 3 against the top of the shell. The lower 
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spark-plug construction, is sometimes referred 
to as a coupling nut. An opening 4 through the 
upper metal body 2 tapers toward its lower end, 
i. e. the diameter of the opening 4 becomes 
progressively smaller toward its lower end, 
A downwardly tapering spindle 6 has a head 

8, constituting a center electrode, welded to its 
lower end. This head is large enough to form an 
annular shoulder 9 on the spindle. An insul 
lating sleeve or cigarette 2 of mica insulation, 
tightly wrapped, is directly interposed between 
the tapered surfaces of the spindle 6 and the 
opening f. This sleeve or cigarette extends from 
the shoulder 9 to the top of the part 2 of the 
body of the plug. 
An additional body of insulation, preferably 

consisting of a stack of mica washers 22, is held 
under compression between the shoulder 9 and 
a recessed face at the bottom of the body part 
2, and closely surrounds the lower portion of 

the mica cigarette 2. 
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The spindle 6 preferably consists of a tube 
of steel or other suitable metal, which tapers 

both Outside and inside, and a tapered insert 23 
of copper or other material of relatively high 
heat conductivity. Such inserts aid in conduct 
ing heat away from the center electrode 8, and 
the upwardly increasing section of this spindle 
facilitates heat conduction and radiation. 
The upper end of the spindle 6 terminates 

well below the upper end of the body f2., leaving 
a shielding barrel 24 at the upper region of the 
spark-plug, lined by the insulating cigarette 2, 
to receive an insulated conductor 2 shown in 
Fig. 2. The conductor includes wires 25 Sur 
rounded by insulation 26, which terminates Sonne 
distance back from the ends of the wires and is 
tapered along its lower portion to fit into the 
tapered socket of the barrel. 

Matters relating to the conductor or lead 2 
and its electrical contact with the spindle G are 
not novel in this invention but will be described 
briefly. A tube 28 of paper-base Bakelite or 
similar material is disposed around the part of 
the conductor insulation 26 inside the barrel and 
preferably holds an annular disc 29. The wires 
25 extend through the disc 29, and through a 
ferrule , and are bent back around the ferrule. 
A spring 2 held by the ferrule 3e serves as the 
electrical connection between the wires 25 and 
the spindle . The tube 28 abuts at its upper 
end against a thimble 34, and a nut 35 engages 
the thrnble and screws onto the barrel 24. A 
metal elbow 3E attached to the thimble 34 shields part of this upper body corresponds to what, in 55 the conductor immediately above the spark-plug, 

  





2.280,972 
spindle against upward displacement in the coul 
pling nut. 

2. A spark-plug including a metal body in 
which is an opening that tapers toward its lower 
end, a tapered spindle in the opening, a sleeve 
of insulating material around the spindle, a 
shoulder on the lower portion of the spindle, and 
other insulating material clamped between the 
shoulder and a surface of the metal body. 

3. A spark-plug including a metal body hav 
ing an opening that tapers toward its lower end, 
an insulating cigarette lining the opening, and a. 
tapered spindle in the opening but confined to 
the lower part of the opening so that there is an 
insulation-lined socket in the metal body above 
the spindleto receive a conductor, the lower por 
tion of said cigarette being interposed directly 
between the outside of the tapered spindle and 
the tapered inside of the metal body. 

4. A spark-plug construction including a metal 
body, a tapered spindle therein, said spindle de 
creasing in cross-section toward its lower end, 
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opening and extending downward below the 
metal body, a tapered spindle in the lower por 
tion of the opening, leaving the upper portion of 
the opening to serve as a socket for reception 
of a conductor, said spindle extending downward 
below the end of the metal body and having a 
shoulder near its lower end, a stack of insul 
lating washers around the lower portion of the 
sleeve and compressed between the shoulder of 
the spindle and a surface of the metal body, said 
washers and sleeve constituting the insulation of 
the core assembly. 

9. A shielded spark-plug including a body the 
lower portion of which is threaded, said body 
having a uniformly tapered opening with its 
largest diameter at its upper end, a mica sleeve 
lining said opening, a tapered spindle in the low 
er portion of the opening, leaving the upper por 
tion of the opening to serve as a socket for the 
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insulation surrounding the lower part of the 
tapered spindle and contacting with a face of 
the metal body, a head connected to the lower 
end of the tapered portion of the spindle, and a 
shoulder formed by the head in position to clamp 
said insulation against said face of the metal 
body. 

5. A Spark-plug comprising a shell, a spindle 
having a head, a shoulder at the upper end of 
the head, the spindle above said shoulder in 
creasing in cross-section upwardly, a coupling 
nut threaded into the shell and having a tapered 
opening in which the spindle is held, and insul- 3: 
lation surrounding the spindle and clamped be 
tween said shoulder and a surface of the coupling 
nut. 

6. A core assembly for a spark-plug including 
a metal body with an opening that tapers to a 
smaller size toward the bottom of the metal 
body, a tapered spindle held in the opening of 
the metal body, a sleeve of mica wrapped around 
the spindle and insulating said spindle from the 
sides of the opening in the metal body, other 
insulation around a portion of the spindle and 
below a surface of the metal body, and a shoul 
der on the lower portion of the spindle clamping 
said other insulation against said surface and holding the spindle, insulation, and metal body 
in assembled relation. 

7. A spark-plug construction in which a down 
wardly tapered spindle is surrounded by an in 
sulating sleeve and held securely in a tapered 
opening of a metal body by insulation con 
pressed between a lower portion of the metal 
body and a shoulder of the spindle. 

8. A spark-plug core assembly comprising a 
metal body in which is a downwardly tapered 
opening, a single sleeve of insulating material 
lining both the upper and lower portions of said 

reception of a conductor, said spindle and mica 
sleeve extending below the body, a shoulder on 
the spindle at the end of the mica sleeve, a stack 
of mica washers surrounding the mica sleeve and 
compressed between the shoulder and a bottom 
face of the body, and a shell into which said 
body is screwed. ???-< 
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pered inside of said body. 

10. A spark-plug construction including a 
metal body having a downwardly tapered Open 
ing, a correspondingly tapered spindle, and an 
insulating cigarette interposed directly between 
the tapered outside of said spindle and the tal 

11. A spark-plug construction including a 
metal body having a downwardly tapered Open 
ing, a correspondingly tapered spindle, an in 
sulating cigarette interposed directly between 
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the tapered outside of said spindle and the tal 
pered inside of said body, a head secured to the 
lower end of said spindle, and additional insul 
lation about the lower portion of said cigarette 
and held under compression between said head 
and said body. “? 

12. A shielded spark-plug construction includ 
ing a metal body having a downwardly tapered 
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5 opening, a downwardly tapered spindle occupying 
the lower portion of said opening, the upper por 
tion ??, said metal body constituting a socket for 
the insertion of a conductor, a tapered insulating 
sleeve surrounding said spindle and directly in 
terposed between the outside of the same and 
the inside of said metal body, said sleeve extend 
ing upward above said spindle to line said socket, 
a body of insulation having a tapered interior 
fitting the lower portion of said sleeve, and a 
head secured to the lower end of said spindle in 
close contact with the lower ends of said cigarette 
and said body of insulation, said body of insula 
tion being held tightly between the shoulder of 
said head and the lower end of said metal body. 

GEORGE: M. PAUSON. 


