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This invention relates to the ventilation of 
chambers within the radio-shielding of electrical 
connections, particularly the connections between 
an ignition cable with the electrode of the spark 
plug‘ of an internal combustion engine which are 
located in a chamber in the radio-shielding for 
the spark plug. The invention may, however, 
have other applications. 
As is well known, a spark plug is usually shield 

ed by a tubular, metal structure electrically con 
nected with the portion of the spark plug which 
isygrounded on the engine block, such tubular, 
metal structure surrounding the upper portion of 
the spark plug so that the bare central electrode 
and the bared end of the ignition conductor are 
placed in electrical connection at‘about midway 
of the length of the tubular, metal shielding.’ 
This tubular shielding is lined with a cylinder of 
insulation so that any ?ash-over from the bare 
electrical conducting parts as referred to, to the 
metal of the shielding must be beyond the end 
of the insulating cylinder and the path of any 
?ash-over is thereby greatly increased and the 
danger of its occurrence is lessened. It has been 
found, however, that even under these circum 
stances there is sometimes difficulty in ?ash-over 
'between the parts as indicated which may be due 
to break-down of the resistance of the air gap 
because of contamination of the air by nitric 
.oxide or other vapors found in the chamber and 
which probably seep thereinto from the engine 
cylinder, or ionization of the air or from ‘other 
causes. - l 

The deleterious conditions referred to may be 
relieved against by proper ventilation of the 
chamber within the radio-shield, and it is the 
main object of the present invention to provide 
suitable ventilation whereby the disadvantages 
.as indicated are avoided, and the invention is also 
applicable to radio-shielded electrical connections 
otHer vthan those-between an ignition conductor 
and-a spark plug. To this end a suitable vent 
ing means is provided which shall not interfere 
with the proper construction and functioning of 
the parts, particularly with regard to provision 
for proper insulation of the parts and prevention 
of ?ash-over. ‘ , ' ' ' 

Inasmuch as the insulating lining of the cham 
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It is a further object of the invention to clear 
out all noxious gases from the electrode cham 
ber especially atthe bottom thereof, where such 
gases are sure to be found, if anywhere, as it is 
at this'point that the presence of gases in the 
chamber, is initiated. To this end the ‘venting 
takes place aboutthe bottom end of the insu 
lating lining which is the end nearest the en 
gine. . ’ , 

With the vent open, the natural convection or 
circulation of the air from the interior of the 
electrode chamber to the external atmosphere, 
especially when the plug and connected metal 
parts are at a high temperature due to high horse 
power' output of the engine, may prove reason 
ably s'u?icient. It, is a further object of. the in 
vention, however, to render the ventilation more 
reliable, better; regulated and efficient, which is 
accomplished by applying pressure to the gas-‘ 
eous contents of the chamber. 
While it is desirable that the gases from the 

electrode chamber should be vented outwardly 
to the atmosphere as stated, it is usually not de 
sirable that the exterior atmosphere should flow 
into the chamber, and its connected clearances, 
because of the danger of carrying thereinto'del 
eterious materials, such as moisture or other 
undesirable vapors or gases. It is, therefore, a 
further object of the invention to provide means 
which shall prevent the inflow of outside atmos 
phere into the chamber. - 
The tendency of inflow of outside atmosphere 

into the chamber will usually be when the engine 
is not in operation, when the spark-plugs‘ are 
cool and any pressure means employedis not in 
operation and, therefore, it is a further object 
of the invention to provide means for controlling 
the vent in accordance with operating conditions 
of the engine. . ’ 

One of the operating conditions of the engine 
. is the heating of the spark plug, and it is a fur 
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her within the shielding; cannot be punctured - 
between its ends without lessening the ?ash-over 
air gap, it is a further object of the invention to 
provide ventilating means which shall not require 
such puncturing and > to‘ this end ventilating 
means is provided which causes the venting to 
take place about an end of the insulating-sleeve. 
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ther object of the invention to make use of the 
temperature ?uctuations of the spark plug or its ~ ‘ 
connected metal parts to control the venting. 
Other and ancillary objects of the invention 

will appear hereinafter. ‘ 
In the accompanying drawing which illustrates 

the invention; ' . '- I 

Fig. 1 is a side elevation, partly broken'away 
and partly in, section of a ventilated radio-shield 
ed spark plug, connections therefor and 'struc 
tures appurtenant thereto, according to the in 
vention; ‘ . 

Fig. 2 is a section, on an enlarged scale, on th 
line 2-2 of Fig. 1; ' 
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Fig. 3 isa diagrammatic view of a radio-shield 

ed ignition system for an internal combustion 
' engine with! ?uid pressure applied thereto, em 
bodying the invention, partly broken away; 

Fig. 4 is a section similar to Fig. 2 and on the 
same scale, showing a modi?ed construction of 
thermostatic vent-controlling means; 
Fig. 5 is a fragmentary view, being a longi 

tudinal section through the vent opening in the 
shielding structure for the electrodechamber, 
on an enlarged scale, showing a further modi 
?cation of the thermostatic vent-controlling 
means; and 

Fig. 6 is a view similar to Fig. 5 showing a 
further modi?cation of the thermostatic vent 
controlling means. ' ' , 

Referring to the drawing, in Fig. 3 is a dia 
' grammatic representation of a common form of 
a radio-shielded ignition system for internal 
combustion engines, especially of a radial cylin 
der type such as commonly employed upon aero 
planes. In this Fig. 3 the ignition conductors 
extend from a radio-shielded magneto I through 
a radio-shielded conduit 2 extending between 
the shield of the magneto and a radio-shielding 
manifold 3 secured to the engine. From the 
manifold extend individual radio-shielding con 
duits 4 each containing an ignition conductor 
leading to one of the radio-shielded spark plugs 
5 of the engine. Each conductor, therefore ex 
tends from the magneto through the conduit 2 
and the manifold 3 and an individual conduit 4 
to its spark plug 5. I r 

In the diagram of Fig. 3, a dual ignition sys 
tem is shown having, in addition to the set of 
spark plugs 5 connected with the magneto I, 
another set of plugs 5’ connected with another 
magneto. The‘ conduit fromthe last magneto is 
connected with the manifold at 2’, the conduit 
being broken away, and the second magneto 
omitted as not being necessary to an under 
standing of ,the present invention. 
Connected with the conduit 2 is a pipe-6' lead 

ing to a source of compressed air or other ?uid 
under'pressure which it is desired to maintain 
in the conductor conduits under pressure. 
Different ?uids may be employed if desired but 
usually, air, properly conditioned would be-em 
ployed for that purpose. .There is clearance in 
the conduit 2, manifold 3 and spark plug lead 
conduits 4 so that air supplied under pressure 
through the pipe‘ 6' to the conduit 2 may pass 
through the conduit to the manifold and the 
spark ‘plug leads and to any chambers in or re 
lated to the spark plug, connected therewith. 

' With regard to each of the spark plugs 5,- the 
metal radio-shielding conduit 4 is ?rmly secured 
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- conductor I8 mechanically to and in good con- ' 
30 

2, 350,367 
acts as a‘ radio shield'for the enclosed extremi 
ties of the ignition cable and the spark plug. 
The tubular member l4, it will be observed, is in 
good conducting relation both as to heat and 
electricity with the ‘spark plug nut l2 and 
through it with the shell 1. The end of the 
metal elbow 6 is secured in ?rm electrical and 
mechanical relation to the member l4 means 
of a ring nut l5 screw-threaded to the member 
l4 and having an inturned ?ange l6 overlapping 
the ?ange H at the end of and integral with 
the elbow 6, the ?ange I] being in good electrical \ 
contact with the end of the member I4 through 
the nut l5, a rubber gasket l5’ being compressed 
between the ?ange l1 and the end of the tubular 
member l4 and forming a ?uid-tight joint at 
that location. 
The ignition cable comprises the copper con 

ductor I8 'upon which is carried the insulation 
IS in the well-known manner of insulated elec 
tric conductors. This conductor passes from 
the conduit 4 through the elbow 6 into the in 
terior of the tubular member l4. The end 20 
of the conductor I8 is soldered within the socket 
portion 2| of a metal terminal connector which 
‘also-comprises the globular clip 22, this globular 
clip being split longitudinally as shown to form 
spring ?ngers which grip about and secure the 

nection with the metal globular head~23 which 
is screw-threaded upon the central spark plug 

_ electrode vIll. 
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both mechanically and electrically to a tubular 1 
metal radio-shielding elbow 6. The spark plug 
comprises‘ a threaded metal shell 'I which is 
screw-threaded into the engine block and hence 
is grounded. Upon the lower end of the shell is 
the grounded outer sparking point 8, while the 
central sparking point 9 is the lower end of the 
central electrode l0. secured to and supported 
by the surrounding porcelain body having the 
upper tapered portion II, the porcelain body,v 
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with the central electrode, being secured in the ~ 
shell by a nut II. The construction of the spark 
plug as described thus far is well understood in 
the art. ‘ ' _ ' 

Secured to and integral with the nut I2 is a 
metal socket piece l3 screw-threaded upon its' 

interior and into which’ is screw-threaded the 
‘ lower end of a metal, tubular member l4 which 
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The inner bore of the tubular member l4 has 
a cylindrical insulating lining 24 which may be, 

' of mica or other suitable insulating material and 
which extends substantially throughout the 
length of such bore. A metal ring 26' of U 
shaped cross section is pinched on to, the upper 
end of the mica cylinder 24 to reenforce the 
structure and‘ ?rmly secure the- parts together. 
Exposed metal parts connecting together the 
ignition cable conductor and the central elec 
trode of the spark plug, are within the chamber 
25 surrounded by the shielding member l4 and 

' the insulated sleeve 24 and approximately mid 
way between the ends of,-whereby a long gap is 
provided from the bare metal connecting parts 
referred to, to the other metal parts of the struc 
ture and danger of ?ash-over from the bare 
electrode parts to the metal of the enclosing ‘ 
structure is greatly reduced. if not ‘entirely 
obviated. ‘ 

It willbe seen that the electrode chamber 25, 
that is the chamber containing the bare metal 
electrode and connection parts is in communi 
cation with the clearance about the ignition con 
ductor in the elbow 6 and thence with the clear 
ance about the cable in the conduit and is, there 
fore in communication with the source of air 
pressure as before referred to. The chamber 25 
is thus subjected'to' such air pressure. ' 

Small openings or notches 26- formed in th 
bottom of the insulating sleeve 24 establishes 
connection at the bottom of the chamber 25 with 
a slight clearance 21 between the sleeve 24 and 
the tubular member H,‘ which clearance com 

- municates, with the atmosphere through a vent 
opening 28 passing from the inside to the outside 
of the tubular member I4 and provides'a vent 
from the chamber 25 to the outside atmosphere. 

It will now beseen that the air pressure com 
ing in the top of the chamber 25 will pass the 
whole length thereof to the extreme bottom and 
thence through the notches 2340 the clearance 



2,850,867 
21 and outwardly through the opening 28 to the 
atmosphere when the channel 28 is open. Such 
seeping of the air through the entire length of 
the electrode containing chamber will e?ectively 
clear out all noxious fumes or gases which may 
be in the chamber, such gases being particularly 
liable to be in the extreme bottom of the cham 
ber. The ?ow of gas from the electrode cham 
ber 25 outwardly through the vent would ordi 
narily not be great in volume but a slight seep 
age would be su?icient .to adequately clear the 
electrode chamber of the noxious gases referred 
to.‘v Under such circumstances it may be that 
the usual clearance between the insulating lin 
ing sleeve and the wall of the tubular sleeve will 
be sufllcient without the necessity of providing 
any special clearance, and also the lower edge of 
the said insulating sleeve might be suiiiciently 
rough to provide the necessary seepage passages 
without specially formed notches therein or other 
specially formed channels for the passage of the 
?uid from the inside to the outside of the insulat 
ing sleeve. , 

It not being desirable to have atmospheric air, 
either damp or otherwise unsuitable, enter 
through the vent to the electrode chamber and 
connected clearances throughout the shielding, 
the valve 29 is provided which, when against its 
seat in the end of the vent passage28, closes the 
vent, and when the valve is moved away from 
its seat, the vent is accordingly opened. This 
valve 29 is mounted upon a thermostatic bi-me 
tallic ring 30 which surrounds the tubular mem 
ber 14, such ring being severed at 34, bi-metallic 
thermostat structures of this character being well 
known. This ring is mounted in slots or chan 

‘ nels 3| in the exterior of the tubular member i4 
and the side of the ring, diametrically opposite 
the valv'e 29, is secured to the member [4 by a 
screw 32. The ring is therefore in intimate heat 
transferring contact with the metal member l4 
and through it with the spark plug. 
When the engine is in operation and conse 

quently the spark plug becomes hot, the ring 30 
will be accordingly affected and the valve 29 will 
be lifted from its seat thereby opening the vent 
accordingly, the greater the heat the greater ex 
pansive operation of the ring and greater open 
ing of the vent so that there will be a greater ?ow 
of air for increased horse power output of the 
engine. During engine operation the conditioned 
air under pressure will be applied to the chamber 
21 and the ?ow or seepage from the. electrode 
chamber 25 to the atmosphere will take place 
with advantageous results as noted. When, how 
ever, the engine is not in operation, the air pres 
sure is not applied to the interior of the shield 
ing conduits, also the parts will become cool, and 
therefore undesirably conditioned air might seep 
inwardly from the atmosphere to the electrode 
chamber it means were not provided to prevent 
it. This undesirable condition is prevented be 
cause of the action of the ring 39 when the spark 
plug and connected parts cool down, this action 
of the ring causing the seating of the valve 29 
and the closing of the vent. 
Referring to Fig. 6, there is shown a modi?ed 

form of thermostatic ring for controlling the 
vent for the electrode chamber as referred to in 
connection with the apparatus of Fig. 1. Accord 
ing to Fig. 6 the thermostatic control ring 30' 
which takes the place of the ring 39 and valve 
29 of Fig. 1, encircles the tubular member l4 
and controls the vent 28, is homogeneous and 
made of an alloy having a high coefiicient of ex 
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pansion in relation to the material of member 
it under increase in temperature, such alloys 
being well known. This ring 39' is of trapezoidal 
cross section, tapering inwardly, and located in 
a groove 3 l ' having a cross section of correspond 
ing shape into which the ring is drawn to close 
the vent 28 at ordinary temperatures, the ring 
moving outwardly to open the vent upon heat 
ing of the parts during operation. The ring 30' is 
severed like the ring 39 and secured to the tubu 
lar member H by a screw at the opposite side 
from the vent 28 as inthe case of the ring 39. 

Fig. 5 is the same as Fig. 6 except that the 
thermostatic ring 30"’ is of rectangular cross sec 
tion and the groove in which it lies is correspond 
ingly shaped so that on contraction the inner 
face of the ring will close the vent. 

In Fig. 4 the ring 30 and valve 29 of Fig. l are 
in Fig. 1 replaced by a spiral. coiled, ?at band, 
steel spring 30", similar to a watch spring, hav 
ing one end secured at 33 to the tubular mem 
ber l4 and lying ?at against the exterior wall of 
the tubular member I‘ thereby closing the end 
of the vent 28 when the spring is in contracted 
condition under ordinary temperatures. On rise 

' in temperature the spring will expand, forming 
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a clearance between it and the outer surface of 
the member H thereby opening the vent. 
While the invention has been illustrated in 

what are considered its best applications it may 
have other embodiments within the scope ofv the 
appended claims without departing from its spirit 
and is not, therefore, limited to the structures 
shown in the drawing. 
'What is claimed is: 
1. The combination with a spark plug having 

a central electrode, one end of which is a spark 
ing point and the other end is adapted to be 
connected to a, source of current supply, of a 
tubular, radio-shielding structure having in it an 
electrode chamber containing the last mentioned 
end of said electrode, said tubular, shielding 
structure having a lateral vent to the atmosphere 
from said chamber to the exterior of said shield 
ing structure and an intake opening for ?uid un 
der pressure, and means for supplying ?uid under 
pressure to said chamber through said intake 
opening. 

2. The combination with a spark plug, com 
prising a shell adapted to be ?xed to an engine 
block and» an electrode adapted to be connected 
to a source of current supply, of a radio-shield 
ing, hollow structure in electrical connection with 
said shell and surrounding an electrode chamber 
containing an end of said electrode adapted to 
be connected to said source of current supply, 

_ said hollow structure having a lateral vent to the 
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atmosphere from said electrode chamber to the 
exterior of said shielding structure and an intake 
opening for ?uid under pressure, and a means for 
supplying ?uid under pressure to said chamber 
through said intake opening. 

3. The combination with a spark plug having 
a shell adapted to be a?ixed to an engine block 
and an electrode to be connected to a source of 
current supply, of a, radio-shielding, hollow struc 
ture in electrical connection with said shell and 
surrounding an electrode chamber containing an 
end of said electrode, a radio-shielding conduit 
connected with said hollow structure, a conductor 
within said conduit and extending within said 
hollow structure and being electrically connected 
with said electrode end, said hollow structure 

‘ having a lateral vent to the atmosphere from said 
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. chamber to the exterior of said hollow structure 
and an- intake opening. for ?uid under pressure, 
and means for supplying ?uid under pressure to ' 
said electrode chamber through said intake open- - 
ing. _ 

4. The combination with a spark plug having 
a shell adapted to be a?ixed to an engine block 
and an electrode to be connected to a source of 
current supply, of a radio-shielding, hollow struc 
ture in electrical connection with said shell and 
surrounding an electrode chamber containing an 
end of said electrode, a radio-shielding conduit 
connected with said hollow structure, a conductor 
within said conduit and extending within said 
hollow structure and being electrically connected 
'with said electrode end, said hollow structure 
having a lateral vent to the atmosphere from said 
chamber to the exterior of said hollow structure 
and an intake opening for ?uid pressure, and 
means for supplying ?uid under pressure to said ' 
electrode ‘chamber through said intake opening, 
said vent connecting with said electrode cham 
ber adjacent the bottom thereof. 

5. The combination with a spark plug having 
a shell adapted to be a?ixed to an engine block 
and an electrode to be connected to .a source of 
current supply, of a radio-shielding, hollow struc 
ture in electrical connection with said shell and 
surrounding an electrode chamber containing an > 
end of said electrode, a radio-shielding conduit - 
connected with said hollow structure, a conduc 
tor within said conduit and extending within said 
hollow structureand being electrically connected 
with said electrode end, said hollow structure 
having a lateral vent to the atmosphere from said 
chamber to the exterior of said hollow structure, 
a hollow member inside said hollowstructure and 
surrounding said chamber, said'lvent connecting 
with said chamber about one end of said member. 

6. The combination with a spark plug having 
a central electrode, one end of which is a spark 
ing point and the other end is adapted to be con 
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hollow structure and being electrically connected 
with said electrode end, said hollow structure 
having a vent to the atmosphere from said cham- . 
her to the exterior of said hollow structure and 
an intake opening for ?uid pressure, a hollow‘ 
member inside said hollow structure and sur 
roundingsaid chamber, said vent connecting with 
said chamber through passages between said 
member and said structure and about one end 
of said member and means for supplying ?uid 
under pressure to said electrode chamber through 

» said intake opening. - 

9. The combination with a spark plug having 
a central electrode, one end of which is a spark 
ing point and the other end is adapted to ,be 
connected to a source of current supply, of a 
tubular, radio-shielding structure having in it 
an electrode chamber containing the last men 
tioned end of said electrode, said tubular. 
shielding structure having a vent to the atmos 
phere from said chamber to the exterior of said 

‘ shielding structure, a cylinder‘of insulation in 
side said structure and surrounding said cham 
ber, said vent communicating with said chamber 
through passages 'between said cylinder and 
structure and an intake opening for ?uid pres 
sure, and about one, end of said cylinder and 
‘means for supplying ?uid under pressure to 

.said electrode chamber ‘through said intake 

nected to a source of current-supply, of a tubu- , 
lar, radio-shielding structure having in it an elec 
trode chamber containing the last mentioned end 
of said electrode, said tubular, shielding struc 
ture having a vent from said chamber to the ex 
terior of said shielding structure, a cylinder of 
insulation inside said structure and surrounding 
said chamber, said vent communicating with said - 
chamber through passages between said cylinder 
and structure and about one end of said cylinder. 

7. The combination with a spark plug having 
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a central electrode, one end of which is a sparking . 
point and the other end is adapted to be con 
nected to a source of current supply, of a tubular, 
radio-shielding structure having in it an elec 
trode chamber containing the last mentioned ' 
end of said electrode, said tubular, shielding 
structure having a vent from said chamber to the 
exterior of said ‘shielding structure, a cylinder 
of insulation inside said structure and surround 
ing said chamber, said vent communicating with 
said chamber through passages between said 

. cylinder and structure and about the bottom end 
of said cylinder. _ 

8. Thecombina‘tion with a spark plug having 
a shell adapted to be a?ixed to an engine block 
and an electrode to be connectedto a source of 
current supply, of a radio-shielding, hollow struc 
ture‘ in electrical connection with said shell and 
surrounding an electrode chamber containing an 
end of said electrode, a radio-shielding conduit" 
connected with said hollow structure, a conduc-. 
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opening. ,. 

10. The combination with a spark plug having 
a central electrode, one end of which is a spark 
ing point and the other end is adapted to be 
connected to a source of current supply, of‘a 
tubular, radio-shielding structure having in it ' 
an electrode chamber containing the last men 
tioned end of said electrode, said tubular, shield 
ing structure having a vent to the atmosphere 
from said chamber to the exterior of said shield 
ing structure and an intake opening for ?uid 
pressure, a cylinder of insulation inside said 
structure and surrounding said chamber, said 
vent communicating with said chamber through 
passages between said cylinder and structure and‘ 
about the bottom end of said cylinder and means 
for supplying fluid under pressure to said elec 
trode chamber through said intake opening. 

11. The combination with a spark plug hav- ' 
ing a central electrode, one end of which is a 
sparking point and-the other end is adapted to 
be connected to a source of current supply, of a 
tubular, radio-shielding structure having in it 
an electrode chamber containing the last men-‘ 
tioned end of said electrode, said tubular, shield- ' 
ing structure having a vent from said chamber 
to theexterior of ‘said shielding structure and 
means for controlling said vent. - ‘ 

12. The combination with a spark plug hav 
ing a central electrode, one end of which is a 
sparking~ point and the other end is adapted to 
be connected to a source ‘of current supply, of 
a tubular, radio-shielding structure having in it 
an electrode chamber containing the last men-. 
tioned end of said electrode, said tubular, shield 

- ing structure having a vent from said chamber 
to the exterior of said shielding‘ structure and 

‘ thermostatic means for controlling said vent. 
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tor within said conduit and extending within said 75‘ 

_- 13. The combination with a spark plug’ hav 
mg a central electrode, one end of which is a 
sparking point and the other end is adapted to 
be connected to a source of current ‘supply, of a 
tubular, radio-shielding structure having in it an 
electrode chamber containing the last mentioned 
end of said electrode, said tubular, shielding‘ 
structure having a vent from said chamber to 
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the exterior of said shielding structure and 
means for controlling said vent according to 
operating conditions. , 

14. The combination with a spark plug hav 
ing a central electrode, one end of which is a 
sparking point and the other end is adapted to 
be connected to a source of current supply, of a 
tubular, radio-shielding structure having in it an 
electrode chamber containing the last men 
tioned end of said electrode, said tubular, shield 
ing structure having a vent from said chamber 
to'the exterior of said shielding structure and 
bi-metallic, thermostatic means for controlling 
said vent. 

15. The combination with a spark plug having 
a central electrode, one end of which is a spark 
ing point and the other end is adapted to be 
connected to a source of. current supply, of a 
tubular, radio-shielding structure having in it 
an electrode chamber containing the last men 
tioned end of said electrode, said tubular, shield 
ing structure having‘a vent from said chamber 
to the exterior of said shielding structure and 
means having a high-coefiicient of expansion for 
controlling said vent. 

16. The combination with a spark plug having 
a central electrode, one end of which is a spark 
ing point and the other end is adapted to be 
connected to a source of current supply, of a 
tubular, radio-shielding structure having in it an 
electrode chamber containing the last men 
tioned end 01.’ said electrode, said tubular, shield 
ing structure having a vent from said chamber 
to the exterior of said shielding structure and 
means controlling said vent comprising a spiral 
coil of heat-expansible material. 

17. The combination with a spark plug having 
a central electrode, one end of which is a spark 
ing point and the other end is adapted to be 
connected to a source of current supply, of a 
tubular, radio—shielding structure having in it 
an electrode chamber containing the last men 
tioned end of said electrode, said tubular, shield 

' ing structure having a vent from said chamber 
to the exterior of said shielding structure and 
means for controlling said vent, said means com 
prising a member encircling said tubular struc 
ture. . 

18. The combination with a spark plug having 
a central electrode, one end of which is a spark 
ing point and the other end is adapted to be 
connected to a source of current supply, of a 
tubular, radio-shielding structure having in it an 
electrode chamber containing the last mentioned 
end of said electrode, said tubular, shielding 
structure having a vent from said chamber to 
the exterior of said shielding structure and 
means for controlling said vent, said means com 
prising a thermally-operated member surround 
ing said tubular structure. 

19. The combination with a spark plug having 
a central electrode, one end of which is a spark 
ing point, and the other end is adapted to be 
connected to a source of current supply, of a 
tubular, radio-shielding structure having in it 
an electrode chamber containing the last men 
tioned end of said electrode, said tubular, shield 
ing structure having a vent from said chamber 
to the exterior of said shielding structure and 
means for controlling said vent, said means com 
prising a thermally-operated member surround 
ing said tubular structure and lying in a groove 
thereof. . 

20. The combination with an ignition con 
ductor for aninternal combustion engine, of a. 
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radio-shielding means for said ignition conductor 
having a vent from the interior to the exterior of 
said radio-shielding means and means for con 
trolling said vent. , 

21. The combination with an ignition con 
ductor ‘for an internal combustion engine, of a 
radio-shielding means for said ignition conductor 
having a vent from the interior to the exterior of 
said radio-shielding means and means for con 
trolling said vent according to operating condi 
tions of said engine. 

22. The combination with an ignition con 
ductor for an internal combustion engine, of a 
radio-shielding means for said ignition conductor 
having a vent from the interior to the exterior 
of said radio-shielding means- and thermostatic 
means for controlling said vent. 

23. The combination with a spark plug for an 
internal combustion engine, of a tubular, radio 
shielding casing grounded on said engine 
through said spark plug, said radio-shielding 
structure surrounding a chamber and said spark 
plug having an electrode with an end projecting 
into said chamber, a radio-shielding conduit me 
chanically and electrically connected to said tu 
bular structure, an- ignition conductor in said 
conduit and extending into said chamber to es 
tablish electrical connection with said electrode, 
there being spaces in said conduit in communi 
cation with said chamber and a vent from said 
chamber to the exterior oi.’ said radio-shielding, 
tubular structure and means for controlling said 
vent. 

24. The combination with a spark plug for an 
internal combustion engine, of a tubular, radio 
shielding casing grounded on said engine through - 
said spark plug, said radio shielding structure 
surrounding a chamber and said spark plug hav 
ing an electrode with an end projecting into said 
chamber, a radio~shielding conduit mechanically 
and electrically connected to said tubular struc 
ture, an ignition conductor in said conduit and 
extending into said chamber to establish electri 
cal connection with said electrode, there being 
spaces in said conduit in communication with 
said chamber and a vent from said chamber to 
the exterior of said radio-shielding, tubular 
structure and thermostatic means for controlling 
said vent. ' I 

25. The combination with a spark plug for an 
internal combustion engine, of a tubular, radio 

’ shielding casing grounded on said engine through 
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said spark plug, said radio-shielding structure 
surrounding a chamber and said spark plug hav 

' ing an electrode with an end projecting into said 
chamber, a radio-shielding conduit mechanically 
and electrically connected to said tubular struc 
ture, an ignition conductor in said conduit and 
extending into said chamber to establish electri 
cal connection with said electrode, there being 
spaces in said conduit in communication with 
said chamber, and a vent fromsaid chamber to 
the exterior oi’ said radio-shielding, tubular struc 
ture and means for controlling said vent accord 
ing to operating conditions of said engine. 

. 26. The combination with a spark plug for an 
internal combustion engine, of a tubular, radio 
shielding casing grounded on said engine through 
said spark plug, said spark plug having an elec 
trode with an end projecting into said chamber, 
a radio-shielding conduit mechanically and elec 
trically connected to said tubular structure, an 
ignition conductor in said conduit and extending 
into said chamber to establish electricaDconnec 
tion with said electrode, there being spaces in 
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said conduit in communication with said cham- 1 
her, and a vent from said chamber and clear 
ances to the exterior of said radio-shielding tubu 
lar structure and means for controlling said vent. 

27. The combination with a spark plug for an 
internal combustion engine, of a tubular, radio~ 
shielding casing grounded on said engine through 
said spark plug, said radio-shielding structure 
surrounding a chamber and said spark plug hav 
ing an electrode with an end projecting into said 
chamber, a radio-shielding conduit mechanically 
and electrically connected to said tubular struc 
ture, an ignition conductor in said conduit and 
extending into said chamber to establish electri 
cal connection with said electrode, there’ being 
spaces in said conduit in communication with 
said chamber, and a vent from said chamber and 
clearances to the exterior of said radio-shielding, 
tubular structure and thermostatic means for 
controlling said vent. 

28. The combination with a spark plug for an 
internal combustion engine, of a tubular, radio 
shielding casing grounded on said engine through 
said‘ spark plug, said radio-shielding structure 
surrounding a chamber and said spark plug hav 
ing an electrode with an end projecting into said 
chamber, a radio-shielding conduit mechanically 
an electrically connected to said tubular struc 
ture, an ignition conductor in said conduit and 
extending into said electrode, there being spaces 
in said conduit in communication, with said 
chamber,‘ and a vent from said chamber and 
clearances to the exterior of said radio-shielding, 
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tubular structure and'means- for controlling said 
vent according to operating conditions of said 
engine. ' 

29. A radio-shielding electrical connection 
comprising in combination a radio-shielding cas— 
ing, a conductor entering therein, a conduit con 
nected to said casing, a second, conductor in said 
conduit and extending into said casing, said con 
ductors contacting within a chamber in said cas 
ing and a vent from said chamber; to the exterior 
of said casing‘and means controlling said vent. 

30. A radio-shielding electrical connection 
comprising in combination a radio-shielding cas 
ing, a conductor entering therein, a conduit con 
nected to said casing, a second conductor in said; 
conduit and extending into said casing, said con 
ductors contacting within a chamber in said cas‘ 
ing and a vent from said chamber to the exterior 
of said casing and thermostatic means control 
ling said vent. - 

31. A radio-shielding electrical connection 
comprising in combination, a radio-shielding cas 
ing, a conductor entering therein, a conduit con 
nected in said casing, a second conductor insaid . 
conduit and extending into said casing, said con 
ductors contacting within a chamber in said cas 
ing, a vent from said chamber to the exterior 
thereof, and means controlling said vent, there 
being clearances in said casing and conduit about 
said conductors and means for supplying ?uid 
under pressure to said clearances. 
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