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This invention relates to Spark plugs and to 
the method of making same,more particularly 
tothemethodof holdingceramicinsulatingtubeS 
in a,spark plug of the aviation type USed in 
connection Withashieldedignition SyStem? 
Insparkplugsusedinconnection withShielded 

ignition systems,suchas usedinaviation work, 
aceramictubeisutilizedinan upper oarrel-like 
extension of the spark plugin Which,at an in? 
termediatejoint,connectionis made withanend 
ofaninsulatedignition cable andtheterminal 
endofthecenterelectrode,wherebytheignition 
potential may be led to the Spark gap of the 
plug without substantial loSSeS,Such aS frOm 
flash-over andthelike?Inthe past,theSetUbeS 
have been heldin position bythe USe Of Spring? 
like centering Washers Which haVe been undeSir? 
able,duetothefactthatadversetoleranceinthe 
cooperating parts place heavy StreSSes in the 
Ceramic tubes which often resultedin breakage 
in the relatiVely frangible tubes,This breakage 
Would Some times OCCUr at the time Of manU? 
facture and cause a large number of rejectS Of 
fnished plugs,or,again,it Would ocCur at a 
1atertime when the plug Was in uSe ina Spark 
plugengine,In the latter event,the breakage 
of the ceramic tube Would Cause fash-oyers t0 
destroythe USefulneSSOfthe plug? 
The preSent invention contemplates a novel 

Construction Which Wil obyiate this dificulty by 
introducingamethodof holdingthe Ceramictube 
in position in the spark plug without any Sub 
Stantia?strains being present thereinandthere? 
by avoidthese destructiVebreakages andacc0m? 
panyingfash-0Vers,Theinvention further Con? 
templates a method whereby this reSult Can be 
eficientlyattainedina Sparkplug beingSuitable 
for USein maSSproduction? 
?5is,therefore,a,principal object of this in? 

Vention to position a,frangible Ceramic inSulat? 
ing tube in the barrel of a,Spark plug Of the 
shielded type So as to be free from Stress and 
Strainandyet resiliently heldin position? 

Itis a,further object of this invention to pro 
Videa,method of positioninga,Ceramictube con 
centricaly withina metalic tube by a1ayer of 
Stable,resientorgano?siliconoxide polymersbe? 
tween,wherebythe ceramictubeissubstantially 
free of StreSSandStrain? 

It is a,further ObjeCt Of this invention to 
proVide a,deVice for ConVeniently positioning a 
kyer of rubber-like SiCOne between Concentric 
rnetaland Ceramic tubeS. 
Other objectSandadvantages of thisinVention 

relatingtothearrangement,operationandfunc 
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2 
tion of therelatedelements of the Structure,t0 
Various details of construction,to CombinationS 
of parts and to economies of manufacture,Will 
beapparent tothoseskilledintheart Upon Con? 
sideration of the following deSCription and ap? 
pended claim,reference being hadt0the aCCOm? 
panying drawings forming a part of this Speci? 
fication wherein like reference characters desig 
natecorrespondingpartSinthe SeVeralVieWS? 
Referringtothedrawings: 
Fig.1 is an elevational view,partlyin Section, 

of aspark plugincorporatingtheinVention; 
Fig,2isan enlarged elevational view,in Sec? 

tion,of the shieldingtube of the Spark plug; 
Fig.3 isa plan View,in SeCtion,taken alOng 

theline3?30f Fig.2; 
Fig.4 is an elevational View,in Section,0f8 

device for carrying out the invention? 
Referringto the drawings,particularlyto Fig. 

1,a,Spark plugis Shown having a body mem? 
ber ??With a,threaded portion f t0 ft intO an 
engine,andan externalShoulder 12 adapted to 
C00perate withaSealinggasket(notshown),An 
internal shoulder 13is shown,against Which is 
Seated an enlarged portion of an insulator 14 
Carrying a center electrode 15 provided with a 
firingtip 16CooperatingWithagroUndelectrode 
17 fittedinto the body member 19,Agasket f8 
is proVided for Sealing the inSulator 14 in the 
Shell g asSh0Wn? 
To maintain a Sealing pressure on the gasket 

18,aspringmember 19 isprovidedinthe nature 
Of a ring which bears on the upper shoulder of 
the enlarged portion of the insulator ?,Ten? 
Sion is maintainedon the Spring member 3,by 
a,washer f90 thrust downward]y bythe bottom 
end 200f a,Shieldingtube 22threadedinto the 
Upper end of the body member f? bya,threaded 
Section 23?The terminal end 24 of the Center 
electrode 5 projects into the shieldingtube22 
andterminatesadjacentacentralpositionthere? 
0f Where Contactis made with a Conductor(not 
Sh0wn)adaptedtoprojectintothe shieldingtube 
from the Opp0Site endand heldin position byan 
attaChing meanS(not Shown)Cooperating in 
threaded relation with threads26 on the outside 
0ftheshieldingtube22. 
To inSulate the Connection between terminal 

end240fthecenterelectrodeandtheconductor 
from the metallic shielding tube22,a ceramic 
tube28is providedWhichisfittedintotheinterior 
Of the Shieldingtube from the bottomendthere 
ofandabutSagainstaninwardlyextendingfange 
30 withagasket32,made preferably ofasbestos 
?herebetweenatthe upperend oftheshielding 
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tube,Thedimensionofthecooperatingtubesare 
Such that an annular Space3?is provided be 
tweenthem asshown?Atthe lowerend of the 
Ceramic tube 28 a,secondgasket 36is provided 
torest Uponthewasher 19a,Themethodofpo 
sitioningthis ceramic tube within the metalic 
Shielding tube is the locus of the invention to 
bedescribedindetailhereinafter? 

It is clear from the already described struc 
turethattheceramictube28must be placedin 
positioninthe metallic shieldingtube22before 
the shieldingtubeisthreadedintooperativere 
1ation with the shel110,Preferablytheassem 
blyis madeas a Separatesub-assemblyforthe 
Spark plugasis clearlyshownin Fig.2,?norder 
to holdtheceramictube28resilientlyintheme 
talicshieldingtube22,thespace34therebetween 
is fled with a rubber-like body38 of organo 
Silicon oxide polymers,known in the tradeas 
Silicones,TheSe polymers are very stable to 
moisture and temperatures foundin thespark 
plug whenin USeandformanexcelentresient 
bodyto protect the relativelyfrangibleceramic 
tube from breakage,This is accomplished hy 
Creating a CUshioning efect for blowsinficted 
by rough usage and also alows positioning of 
theceramictubewithoutstressandstraininthe 
tubeitSelf,Itis highlydesirabletopositionthe 
body ofthese pojymersascompactlyaspossible 
and without vesiculation,for which purposea 
novel machine is provided,asshown in Fig,4 
and deSCribedin detailhereinafter,Theafore? 
mentioned machineisalsodescribedandclaimed 
inapplcation,Serial No.719304fled December 
30,1946. 
The Organo-Silicon oxidepolymers mostsatis 

factoryfortheaforementioned purposearerela 
tivelyheavy viscous fuidsatroomtemperature, 
and can be obtained commercialy under the 
trade-name of Silastic SC–69–3(K392)made by 
POWCorning Corporation of Midland,Michigan, 
These polymersareintheformofa Soft,denSe, 
White paste which willspreadeasiyand wi 
adheretenaciouslyto a clean,smooth surface, 
Itis particularyadvantageoustouseaceramic 
Surface SUchaS foundona ceramicarticleasit 
COmeS from the Vitrifying furnace,Cleansur 
?Cesonthearticlestowhichthesepolymersare 
toadhereareessentia1, 

Referring now to Fig,4,a deviceis shown 
whichis designedto facilitatethe p0Sitioning of 
a body oftheaforementioned polymersbetween 
the ceramic tube28 andthemeta]ic Shielding 
tube22,Forthispurpose,acontainer59ispro 
Vided,preferablymade of brass havingacuöicle 
form withacover52andabottom54inparalel 
Brrangement,Thecontaineris madeair-tight 
forpurposesto be deScribed hereinafter,beingin 
99mmunication with a,source of air pressure 
through conduit 56 positionedin thecover52. 
AbleederC0nduit 58is provided,controlledbya 
Valve 60,alsoin communication with the con 
tainer 59 throughthe cover 52,Thevalve60 
alows an operatortocontroltheairpressurein 
the chamberas measuredbyagauge62. 
Thefoor,54 ofthe container50 sprovided with a Centraly-located aperture64,whichis 

Counter-bored and threaded to alow a meta1 
Shielding tube 22 to be fitted therein by the 
threads positioned onits1ower end as shown 
in Fig·2,The tubeisinvertedforthis,sothat 
the fangedend thereof dependsfrom thefoor, 
Substantialyasshown with theaperture6?co 
inciding with the internaldiameter of thetube. 
The cover 52 is provided with analigning 
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4 
threaded aperture 66,into which is fitted the 
threadedend68ofacylinder70,whichdepends 
from the Coverand terminatesashort distance 
aboVethe foor54asshown,The cylinder ??is 
locked in adjusted position in the cover 52 by 
locknut 72,andis providedatits1owerterminus 
byanenlargement 74to forma,1owerface?s,to 
whichisattachedarubber packing78 by means 
0f a,ring plate 80 held to the face byscrew882 
Which pierce the face,Therubber packing73 
iS provided with acentralaperture 84inalign 
ment With the bore of the cylinder ?gand the 
8pertureintheringplate80,whichischampfered 
toprovideasharpwipingedgeadjacentitsupper 
SUrface Somewhat Smallerin diameter than the 
diameter of the bore of the cylinder ???The 
aperturein the ring plate 80 isroundeddown 
WardlytogiyeaSm00th surfaceto alow fexing 
Of thegasket member downwardy whenin Use 
as described hereinafter, 
The bore Of the cyinder ?g is of a diameter 

toalowthe Ceramictube28toft1ooseytherein 
t0 alow ready longitudinal movement through 
the bore to hold thetube28inalignment with 
Spaced longitudinaljuxtapositionto thetube2?, 
When poSitionedin the bore,the tube?g rests 
Up0nthe UpperSUrface ofthegasket78,whileits 
Upperendisadapted tocooperate witha plunger 
88 adaptedto be moved manualyinthe bore of 
the Cylindertothrust the ceramictube?3 down 
Wardly into partial engagement or telescoping 
relation With the metallic Shielding tube 22, 
thereby defecting the gasket 78 downwardlyto 
forma Sealwith the exterior ofthetube2??The 
Operat0r beginSa,Cycle of operationinthis man 
ner With the parts in p0sition in the deyice as 
Shownin Fig.4? 
A b0dy88Of the organo-silicon oxidepolymers 

is positionedin the container 59 asshown with 
anairSpaceabove,Tnasmuchasthepolymeris 
a Soft,denSe,White paste of relatively high vis 
COSity,it does not fowreadily without theap 
plication of Substantialairpressure onitsupper 
SUrfaCe,It,therefore,does not fow ofitsown 
Volitionthrough anarrowgapor circumambient 
Orifice 30 formed betweenthering plate 3? and 
the bottom 54 of the Containerbut must beex? 
truded or forced to do so by theair pressure 
aforeSaid? 
TO position a Ceramic tube withina11etalic 

Shieldingtube,an operator proceedsas folows: 
Withthepartsofthe deviceinthepositionshown 
in Fig,4,the plunger 86 is thrust downWardly 
t0 move the ceramic tubethroughthe aperture 
in thegasket 78 Which distendsthefexible ma 
terialthereof downwardytoformaseaiWiththe 
0UtSide of the tubeand seals the gap or orifice 
99 until the tube enters a,slight distance the 
1netallic shieldingtUbe 22 threadedinto the bot 
t0m,At this point,the Valve 60 in the bleeder 
COnduit 58is ClOSed to build Up anair pressure 
0Verthe b0dy88 of the polymersinthe container 
untila,presSure of 70 poundsper squareinchis 
attained,Then simultaneously,the plunger 86 
isslowlymoveddownwardlyt0advanceandtele 
SCOpe the Ceramic tube 28 int0the metallictube 
22,andtheairpressureinthe container opens 
the Sealformedin thegap or Orifice 3?toasuf 
ficient extent to dep08itathin layer ofthe poly 
merson the OUter Surface of the ceramic tube, 
WhichCarriesthe polymersint0the metallic tube 
to fill completely the Sp8Ce 38 therebetween, 
This Continues Until the Ceramic tube is com 
pletelytelescoped with the metalic tube and is 
seatedagainstthegasket32adjacentthefange 
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30 of the metallic tube 22,The air pressureis 
then releaSed,the plunger retracted,and the 
C0mpletedtUbeaSSemblyremoyedfr0m theaper? 
ture 64,Thesecondgasket36isthen positioned 
in the aSSemblyassh0Wnandthe whole isheat 
treatedatatemperature of600°F.for one hour, 
Which bringsthe polymerst08Soft rubberyCon 
dition?The heat treatment curesthe polymers 
and CauSes 8dherence to a,maximum degree to 
bOth members With Which it is in Contact? 
To begin a,new cycle of Operation,asecond 

metalic tube is positioned in the aperture 64, 
and a,Second Ceramic tube is droppedinto the 
bore of the cylinder 70 andthe plungerreplaced 
t0 the starting position as shownin Fig,4? 

TheSoft,rubberycondition ofthelayerof poly 
nerS,after heat?treatment betweenthe Ceramic 
tube 28 and the metallic tube 22,protects the 
Ceramictube frOm lateralstresses and holds the 
tube resiliently in position,There is substan 
tialy no StreSS or Strain in the ceramic tube, 
either during aSSembly or after complete as 
Sembly and in USe as aspark plug?Thissub 
Stantialy obviates breakage arising from this 
SGUrC6? 

It isto be underStood that the above detailed 
deSCription of the present invention isintended 
to discloseanembodimentthereoftothoseskiled 
in the art,but that the invention is not to be 
COnStruedas limitedinitsapplicationto the de? 
tails Of ConStruction andarrangement of parts 
illustratedin the accompanying drawings,since 
the invention is capable of being practiced and 
Carried Out in various Ways without departing 
frOm the Spirit of the invention?The language 
USedinthe Specification relatingto the operation 
and function of the elements of the inyentionis 
emplOyed for purposes Of descriptionand not of 
limitation,and it is not intended to limit the 
SCOpe of the following claim beyondtherequire 
ImentS0fthe priOrart, - 
WhatiSClaimed andit is desired tosecure by 
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In a Spark plug of the shielded type,a,iower 

metalic Shell member With a threaded portion 
for fitting the Spark pluginto a Suitable open? 
ing in a Combustion Chamber,a,main iQSUlator 
Seated COncentricaly in the lowershell mem?er 
haVing a,Center electrode sealed therein,8aid 
Imain insUlatOr haVing an Upper terminus aboye 
the shel member and proyided With externa? 
Seaing means COOperating With the shell mS?n? 
ber,an Upper metallic Shieldingtube fittedati?S 
lowerendintothe lowershel member,aceramic 
tube housed concentricallyin the shieldingtubc 
0Ver the main inSulator Which terminates sub 
Stantiallyatthe Center of Said Ceramictube,s8id 
Shielding tube having an inwardy projecting 
fange at its Upper end to overlie the Ceramic 
tube to hold it in position therein,Said ceramic 
tube COOperating With the main inSulator at its 
Other end,and an elastic body of organo-silicon 
p0lymers positiOned betWeen the metallic shield 
ingtube and the Ceramic tubetoresilienty hold 
itin positiontherein? 
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