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ARRO ENGINE SPARKING PLUGS s/o
NOT TO BE REMOVED 1

FREM URAAY used in modern aircraft sparklng pluﬁs, of blﬁh the k9
attached section is representatlve serves a triple purpose, E§§;6 [ ?z
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(a) Inoulatlon of the electric current L \g 4
(b) Protection of.the insulating layers L‘rom heat” *“e’;flcsnﬁt\‘v
(¢) As an effective seal against gas leakage. .

The plug consists of two pafts, the body - essentlally a holWOW
steel cylinder which carries four nickel points and screws into the
engine cylinder head,. and the core - likewise a hollow steel cylin-
der threaded at the base to be received by the upper end of the body.
The core carries the sgpindle, or centre electrodé of special heat-
resisting steel, and is separated from it by mica insulation.

This spindle 'is-a hollow turned and pollshed rod carrying at the
base an enlarged head with a curved ‘face corresponding to. the profiles
of the nickel points. The air space between the four nickel points
and the shaped lower .end of the spindle constitute the air gaps acCross
which the spark is passed. The spindle is primarily insulated by a
wrapping of thin films. of the best quality clear muscovite known in
the trade as wrappings, windings, or cigarette mica. Phlogoplte may .
be used for this purpose and some manufactuers prefer it to muscovite
attrlbutlng to it a superior degree of flexibility. Several Tilms of
mica, each not more than .001l2 inch thick and usually about four
1nches in length the width egual to the length of the shank of the
spindle, are wound on until the thickness of the wrapping equals about
030 inch. The permissible tolerance is .002 inch. Over the wrapped
spindle a pack of phlogopite.washers is slipped down and pressed
against the shoulder at the lower end of the 'electrode. Next follows
a tapered brass ferrule or collar. At this stage’ the assembly is
dipped in a binding solution and inserted into the lower end of the
steel sleeve which forms the outer part of the core. A column of .
muscovite washers, the length of column measured in a micrometer under
a load equ1valent to the pressure exerted in the completed plug, is
inserted in the upper. end- of the sleeve over the wrapped- splndle with
a copper washer at the top. The hollow end of the spindle is then
belled out over the copper washer and mck of mica washers to press
them down and hold them in place. The Dbelling of the spindle. ‘exerts,
on the mica a pressureegual to the 1oad,under which the pack: of
washers was measured. A second wrapping of muscovite films is slipped
inside the upper end of the sleeve and held in place by a thin annular |
brass cap pressed over the top, and by the natural tendency of the coiled
mica to unwind. The volatile binder is driven out by heat and the lower
end of the spindle protruding from thé sleeve, i.e. the phlogopite
washers and electrode, turned, and if necessary, polished. The core is
screwed into the body seating on a copper- sbestos gasket and the plug
is completed. .

Every single component is rigorously tested.and checked during
the course of manufacture. Bach mica washer is examined over an illum-
inated ground glass plate and rejected if showing the slightest crack
or spot. The maximum tolerance permissible in the length of the
column of muscovite washers is plus or minus .0005 inch.

The complete plug is connected to an aero magneto and sparks
passed across the gaps in an atmosphere of COs at 150 lbs. per sg.in.
o dupllcate as far as possible operating conditions. The plug is also
tested for gas leahage at the same pressure.

From the foregoing it will be seen that mica in the consnructlon
of sparkwng plugs is used in four distinct modes. First the spindle
wrapping, which bears virtually the whole electrical load as there is
no other insulation between the tapered brass collar and the spindle
(it will be noted that the collar is in metallic contact with the body
and outer elecbrodes) Secondly, the phlogopite washers serve to pro-
tect the wrapping from direct exposure to flame in the, engine cylinder;
they serve no other purpose. Thirdly, the muscovite washers above the
brass collar and under considerable Dressufe prégent an effective heat
resisting seal against hot gases. Fouthly the lining of muscovite
film in the upper end of the sleeve insulates the end of the high ten-
sion cable connecting the plug to the magneto. In this respect this
wrapping serves the same purpose and is under the same electrlcal
pressure as the lower one around the splndle. ‘
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For all these purposes demands are made on al] or nearly o

all the physical characteristicés. of mica.. I addition to its - .

+ low ‘coefficient ,of, »expansion, ‘which is a most 1mportant ‘property in
~this appllcatlon, 1ts elastlcmuy,‘whlch Jpermits-1t -to . withstand
constant v1bratlon, rapid- uempeiacure -changes and great .pressure

in assembllng ocperations, is essential.. Porcelaln could- not be: T

pressed so tightly nor be used ' in sheets nor could it w1thstand

fluctuatlng temperatures or v1brat10n.* g - : ¥
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