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Surface discharge spark.plugs consist of two or more 
electrodes, between which there is an intermediate mass, 
on the surface of which the ignition spark slides. 

This intermediate mass naturally has other material 
properties than the electrodes, and in particular its co-l 
efficient of expansion is usually smaller than that of the 
electrodes. This may result in an air gap being formed 
during operation between the electrodes and the inter 
mediate mass, which is highly undesirable for the proper 
functioning of the spark plug. The Netherlands patent:20 
specification No. 62,643 describes how this drawback: 
can be obviated: according to this patent specification an 
organic substance is introduced separately into the seams 
between the electrodes and the intermediate mass; which: 
substance absorbs the above mentioned expansion dif.- 
ferences, thus preventing the formation of ano-air gap::: 

For the generation of a surface discharge spark it is 
necessary that the intermediate mass should have a given: 
surface conductivity, and should also preserve-this after. 
continued burning off. The Netherlands patent specifica--80 
tion No. 54,723 describes a number of measures to achieve 
this. 

It is thus an object of the present application to dis-- 
close a surface discharge spark plug-utilizing an inter-i. 
mediate mass which both avoids the need of an-organic 
filter for resulting air gaps and achieves continued-con 
ductivity, for the discharge spark. It is further, a pur- - 
pose of the present application to disclose various-mate-'s 
rials and their characteristics - to accomplish the above-is 
mentioned objects. 
According to the present invention-one: proceeds- as: 

follows. As basic material for the intermediate-mass use 
is made of asbestos, glass-fibres or a similar-imaterial 
This forms a continuous mass, which is sufficiently, elastic 45 
to prevent the formation of air gaps as described above. 
This mass, which is preferably fibrous, ris then-impreg 
nated with a substance or substances; which on therone: 
hand fill up the pores or cause the formation-in situ of 
such a filling substance, and on the other hand subse-- 
quently - produce the desired surface conductivity. 
Through the impregnation, the basic material.” may also: 
be chemically-modified until it has obtained more favour 
able properties. 
The impregnating agents-be gaseous or liquid- In the 55 

latteri case they may be either molten substances or col-r 
lcidal or true solutions. 
These and other features of the invention will become 

apparent from the following specification, taken in con 
junction with the accompanying drawings, in which: 

Fig. 1 is a side elevational view, partly in section, of a 
plug manufactured in accordance with the invention; and 

Fig. 2 is a bottom plan view of the plug shown in Fig.1. 
In the drawings, the numeral 1 indicates the metallic 

body of the sparkplug which acts as an outer electrode. 
Numeral 2 indicates the central electrode. A porcelain 
insulation3 separates the inner and outer electrodes. The 
insulation 3 connects the two electrodes mechanically 
and no intervening air spaces are left between the parts. 
The insulator has on its end surface between the elec 
trodes, a special layer 4 of the...type referred to above, 
and which will be discussed in greater detail below. As 
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between the active parts of the electrodes. 

, , , ad 

shown, the layer 4 does not extend beyond the front sur 
faces of the electrodes. 
As indicated above, a fibrous mass sufficiently elastic 

to prevent the formation of air gaps is pressed into the 
area 4. This mass then is impregnated with substances 
to fill up the pores and to give the surface the desired. 
conductivity. . . . . . 
One may, for example, press in a solution of concen 

trated chromic acid. An intermediate mass impregnated 
in this manner always has sufficient surface conductivity 
at the working temperature. The same holds good for 
solutions of boric acid; an additional advantage is that 
through an appropriate temperature treatment boron sili 
cates are formed with the asbestos, if the latter has been 
used as basic-material.. Solutions of sodium ammonium 
phosphate also have a similar effect. In fact, the chemi 
cal-motifiéation of the basic material also comes within 
the scope of the invention. . . . . . . . . . . . " 

However, one may also operate instagés and cause a 
suitable substance to be formed in the pores. The basic 
material is, for example, first impregnated with a silver 
nitrate'solition and then with hydrochloric acid. The 
silver chloride formed enters the pores, and a surface con 
ductivity which is permanent,' even after continued burn 
ing, is thus ensured. . . . . . . 

It was found to be...a very good method first to impreg 
nate with a liquid low-molecular organic silicon.com. 
pound. Treatment of the mass in the heat gives rise to 
polymerization and to the formation of silicon com 
pounds. In the thermal decomposition during opera 
tion, surface conductivity is produced. Instead of using 
low-molecular organic silicon compounds ready for use, 
one may also impregnate with a number of basic sub 
stances in succession, from which the compounds men 
tioned are produced in the mass itself. 
One may first impregnate the basic material in the . 

manner described above, and then insert it between-the 
electrodes. It is, however, advisable first to construct 
the Spark plug, at least in part, with the basic material 
between the electrodes, and subsequently to press in the 
impregnating: agent(s) under pressure. There is nat 
urally no sense in pressing in for a longer time- or apply 
ing a higher pressure than is required to impregnate the 
pores of that section of the basic material and/or to effect 
chemical modification of more than the section, lying 

It is obvious 
that the last-mentioned method: i.e. impregnation in the 
sparkplug. When already (partially), assembled, is pos-3. 
sible in particular when the intermediate mass-per-se, 
already possessed sufficient elasticity and plasticity to be 
applied properly. The impregnation then merely serves, 
to produce the surface conductivity. Finally...it is also 
obvious that the basic material--which - is preferably. 
fibrous-can first be partially impregnated, outside the 
Spark plug, to ensure good elasticity and plasticity, and 
can then, after-being fitted in the spark: plug, be impreg 
nated further to produce good surface - conductivity. 
A number of examples will be given to explain the 

invention more in detail, without, however, its being 
restricted thereto. To this end a spark plug element was 

: filled with fibrous materials, such as asbestos, glass wool 
or heat-resistant fibrous materials which had already been 
partially prepared, and the impregnating agent was sub-. 
sequently pressed in or inserted by the application of a., 
WaC. 

Example. I 

A. saturated solution of chromic-acidis pressed in for 
1-10 minutes under a pressure of 4 at the superfluous 
chromic acid is removed, and the mass-is dried for about 3. 
30 minutes at 80° C. 



3 
Example II 

A saturated solution of chromic acid is pressed in for 
about 5 minutes under a pressure of 4 at, and imme 
diately afterwards a solution of lead nitrate is pressed in 
for about 15 minutes under a pressure of 6 at.; the mass 
is dried for about two hours at about 90° C. 

Example III 
A saturated solution of boric acid is pressed in for 

1-30 minutes under a pressure of 0-20 at.; the mass is 
dried for one hour at 140° C. 

Example Iy 
A solution of sodium acetate is pressed in for 5 minutes 

under a pressure of 4 at, and the mass is dried for one 
hour at 140 C. - - 

Example V 
A solution of sodium acetate is pressed in for 5 minutes 

under a pressure of 4 at. When the mass has been dried 
for one hour at 140 C., it is burned off with a hydrogen 
flame in such a manner that the surface of the mass has 
a temperature of 300 C. 

. Example VI 
An alkylphenolformaldehyde condensate is pressed in 

for 10 minutes at 10 at, and the mass is subsequently 
baked for one hour at 240 C. - 

Example VII 
A mixture of 50% of dimethyl-silicon trichloride and 

50% of methyl-silicon trichloride is pressed in for 10 
minutes at 6 at. After this the element is suspended 
in steam for 15-60 minutes, upon which it is dried for 
1-10 hours at 240° C. If desired, steam under a pres 
sure of 4 at. can be used for this. 

Example VIII 
A heat-resistant varnish on a basis of silicon com 

pounds is introduced into the element by the application 
of a vacuum for 30 minutes and subsequently by pressure 
for 30 minutes, and it is then baked for 12 hours at 
240° C. 

- Example IX 

First a lead nitrate solution is introduced into the mass 
for 5 minutes under a pressure of 4 at., and subsequently 
10-20% sulphuric acid for 15 minutes under a pressure 
of 6 at, upon which the mass is dried for one hour at 
140° C. 

Example X 
A lead nitrate solution is introduced into the element 

for 5 minutes under a pressure of 4 at, and subsequently 
a solution of 10-20% hydrochloric acid for 15 minutes 
under a pressure of 10 at, upon which the mass is dried 
for one hour at 140 C. . . . 
The hydrochloric acid may also be introduced into the 

mass under a pressure of 6 at. 
Example XI 

A solution of fairly concentrated silver nitrate is intro 
duced for 5 minutes at 4 at, and the mass is subsequently 
dried for one hour at 140° C. 

Example XII 
* A solution of sodium acetate is pressed in for 5 minutes 

at 4 at... and subsequently a solution of 10-20% hydro 
chloric acid for 15 minutes at 6 at, upon which the mass 
is dried for one hour at 140 C. 

Example XIII 

A solution of silver nitrate is pressed in for 5 minutes 
at 4 at. and subsequently a solution of 10-20% hydro 
chloric acid for 15 minutes at 6 at, upon which the mass 
is dried for one hour at 140° C. 

2,790,104 
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4. 
Example XIV 

A mixture of 80-20% of silver nitrate solution and 
20-80% of lead nitrate solution is pressed in for 5 min 
utes at 4 at, and after this, 10-20% hydrochloric acid 
is pressed in for 15 minutes at 10 at. into the element, 
upon which the mass is dried for one hour at 140° C. 
The fibrous materials, such as asbestos, glass wool, and 

the like may also be replaced by other insulating material, 
for example, mica. A few more examples of this are 
given below. 

Example XV 
An alkylphenolformaldehyde condensate is pressed in 

for 10 minutes at 10 at, and the mass is then baked for 
15 one hour at 200 C. 

Example XVI 
An alkylphenolformaldehyde condensate is introduced. 

into the mass, first under vacuum and then by the appli 
cation of pressure; this double treatment is repeated once 
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more, and the mass is then baked for one hour at 
240 C. 

Example XVII 
The treatment was the same as in Example VII, but 

in this case, as has been stated, the mass consisted of 
mica. 

Example XVIII 
The element is introduced for 45 minutes into a sepa 

rate space under a vacuum of about 0.1 mm. nercury, 
and subsequently a heat-resistant varnish on a basis of 
silicon compounds is admitted into the space, pumping is 
continued for another 5 minutes, the mass is then brought 
under a pressure of 2-4 at., which is maintained for, one 
hour, it is dried for one hour at 120° C., and then baked 
for 10 hours at 250 C. 
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I claim: 
1. A spark plug of the surface discharge type compris 

ing a pair of spaced electrodes, semi-conductive means 
disposed between said spaced electrodes, said semi-con 
ductive means forming a discharge surface for the pas 
sage of a spark between the electrodes, said semi-con 
ductive means comprising an elastic fibrous material, 
the pores of the fibrous material being filled with a sub 
stance which has no detrimental effect on the elasticity 
and plasticity of the intermediate mass and which main 
tains the conductivity of the mass. 

2. A spark plug according to claim 1 wherein the sub 
stance filling the pores is chromic acid. 

3. A spark plug according to claim 1 wherein the sub 
stance filling the pores is boric acid. 

4. A spark plug according to claim 1 wherein the sub 
stance filling the pores is sodium acetate. 

5. A spark plug according to claim 1 wherein the sub 
... stances filling the pores are lead nitrate followed by a 
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strong acid of the class comprising sulfuric acid and 
hydrochloric acid. 

6. A spark plug according to claim 1 wherein the sub 
stance filling the pores is silver nitrate. 

7. A spark plug according to claim 1 wherein the sub 
stance filling the pores is an alkyl phenol formaldehyde 
condensate. 
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