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sey 
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This invention has special reference to the in 
sulation, radio shielding and protection of the 
ignition conductors of internal combustion en 
gines, but is capable, especially as to Some of its 

10 

(C. 123-48) 
Fig. 9 is a view, partly broken away and partly 

in section, to the same scale as Figs. 7 and 8, of 
a Spark plug lead; 

Fig. 10 is a fragmentary section of a lead hav 
5 features, of a large number of widely different ing a modified form of segmental insulating and 5 

applications. supporting means for the conductor in the con 
One object of the invention is to provide im- duit and proved radio shielded and insulated ignition con- Figs. 11, i2, and 13 are cross sectional views of 

ductors for an internal combustion engine. the manifold showing modified forms of the solid 
A further object of the invention is to provide insulating support for the conductors. 0. 

an electric conduit with a conductor therein, and Referring to Figs. 1 to 9 of the drawings, the 
Spaced therefrom by solid, segmental, insulating apparatus there shown is intended for use with 

e8.S. an ignition system for internal combustion en 
A further object of the invention is to provide gines wherein leads extend from the spark plugs 5 

a conduit and a conductor therein having a plas- to a so-called “manifold' whereby the ignition 
tic insulating and dielectric compound within conductors are guided about the shaft of the 
the conduit and about the conductor. engine and conductors lead from the manifold to 
A further object of the invention is to provide a magneto whereby the electricity for the igni 

a flexible conduit having a conductor thenein tion is conducted from the magneto to the various 
20 with solid, segmental, insulating means spacing spark plugs through timing and distributing de- 20 

the conductor from the conduit and a plastic in- vices as are well understood in connection with 
sulating and dielectric compound within said internal combustion engine ignition. 
conduit and about said conductor and insulating The leads are further provided with metal cov 
le.S. ering which operates as a shield to prevent inter 

25 A further object of the invention is to provide ference by the ignition current with radio ap- 25 
an improved new and useful composition of mat- paratus in the neighborhood especially when the 
ter. engine and radio apparatus are mounted in Such 
A further object of the invention is to provide close proximity as is necessary with the limited 

a plastic insulating and dielectric compound. space available in an aeroplane. 
30 Other and ancillary objects of the invention In the structure of Figs. 1 to 9, inclusive, the 30 

will appear hereinafter. manifold comprises a metal casing , having the 
In the accompanying drawings which illustrate inlet 2 for the conductors from the magneto and 

the invention; outlets 3, 4, 5, 6 and 7 for the conductors leading 
Fig. 1 is a side elevation of an ignition mani- to the spark plugs. At other points than the 

35 fold; inlet, and outlets the manifold casing is rectangu- 35 
Fig. 2 is a section on the line 2-2 of Fig. 1 on an lar with rounded corners, as shown in Figs. 2 

enlarged Scale; and 11 to 13, or it may be round or polygonal or 
Fig. 3 is a section on the line 3-3 of Fig. 1 of other suitable shape, the inlets and outlets 

to the same Scale as Fig. 2; referred to being offset as clearly appears from 
40 Fig. 4 is a section, with the parts partly broken Figs. 3, 4, 5, and 6. 40 

away, on the line 4-4 of Fig. 1 on an enlarged The conductors 8 from the magneto (see Fig. 
Scale; 6) are individually insulated each being covered 

Fig. 5 is a section, with the parts partly broken with the insulation 9, or the conductors might be 
away, on the line 5-5 of Fig. 1 on the same scale mounted and insulated as hereinafter described 

43 as Fig. 4; in connection with the manifold or they might 45 
Fig. 6 is a section, with the parts partly broken have segmental insulators or beads threaded on 

away, on the line 6-6 of Fig. 1 on the same scale them and the spaces filled with a plastic insulat 
as Fig. 4; ing compound as hereinafter referred to. These 

Fig. 7 is a fragmentary view of an end of the insulated conductors are included within a metal 
50 manifold broken away to show in section the con- conduit iO connecting with the radio shield or 50 

struction thereof; metal casing about the magneto and having an 
Fig. 8 is a sectional view, on the same scale as end secured in the metal plate il secured to the 

Fig. 7, of the end to which the ignition lead is metal casing 2 of the inlet 2 by means of a 
secured, of a tube extending from the end of the screw collar 3. 55 

65 manifold. 
The conductors 8 extend within the inlet and 
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i. (s 32, a3, .538) 

*:RioLiga. She 322 i?old to the Spark gigs. Slali flex as desigeti. She cozducto: itseis (ER3y be 
2ne 22a3aifold he conductox's 3, Tic: 2A3y ce 
2,2'e of is a Suisition, are Supported in 20si Sicia y 

3:(eans of an arc-shaped Ynerg be 46 of Aoided 
3a.keite or other Suitabie islating (nate:ia. 
which is pushed inwardiy endwise, Oz is tele 
Scoped, withia e Yanifold casing S.A.d extends 
froz. One 222 to the other of the G2a3ai?olci. 

In the raeRae: of Rakelite of othe Sialae 
issulating rategiei 35e origitidigai Sic3 c6 3. 
Which he code:CS 3 22'e aid £ad &e gecited 
Enereign by iiirag SiSigs or Wedges of is Syla, 
6 "Viki Eta Sio&S YRaich no Ogally geve to a 

th;3 conductor's in glace in the slots , , also ac, 
3.SS232 Ce3S to SO2, Ce the i2S laii.2g S13 ; Of 8.32 
its carried CO2 ico's froE. lae 33: Rag 8. 
line conductoi's 3 win in the casizig 2,337 ce R3-se 
o, preferakoy are coated with era: i.e. islating 
SRateria. 

3&gia end of ae Saanifold is cosei Roy 3, £igia, 
ce 3ecaired is a she end c; i.e :285hioid S.Ed. 
through the cap giaeai pipeg or conduis G3 cosia 
Smlinicate with the interior of the signifcit. 3ag 
ig, these it 2s each carrying orc of Ene 30:2- 
dictors 8 and ei's nisating in , Sc:3 V7 co: 
89, congrising the Real casing 22 (3.2cosian 
iSLalation 23 , Wasca he spark pilg 226, 23fe:'- 
airly lexible, is connected. 
Within each of tie tubes 8 she coscius cox's G 

are insulated toy and preverage; S:oil coining 
against the tubas 83 by means of insii;ing sadis 
28 of Suitable insulating I?lateria: stich as Soiced 
Saxe-ite. 

it Wii e Seen that each of the oilets 3 &o , 
is a cl:Sive, tel'Etainates in a screw fi::iing Qi Yigie 
28 for the attachyinent of , coradai& for the co 
ductor proceeditag to its respective spa: giug. 

Each Sparis, pig lead (see Fig. 9) corngorises the 
conduit including the fiexible anetal tube 25 yhick 
may be a corrugated fiexible tube of ie coastric 
tion as shown in the patent to Tolais E. Brink 
Alan No. i.,193,392, patented September i2, 1936, 
which may or may not be encased in a raid 2: 
consisting of interwoven flat meta strips as 
shown, for instance, in Fig. 5 of the patent to 
Louis H. Brinkman. No. 5,340,838, patented May 
18, 1920. 
At one end the conduit is provided with a swiv 

el nut 25 which may engage with a nipple 2 of a 
screw coupling is to secure the conduit to the 
manifold and the other end of the conduit is Se 
cured to a metal casing 26 having a suitable 
molded insulating material 2, providing a means 
for attaching the conductor to the spark plug 
terminal and also means for attaching the cas 
ing to the spark plug shield. 

Passing through the Bakelite 27 is a metal tube 
28 forming a conduit for the ignition conductor, 
and secured to the casing 26 is a swivel nut 29 
by which the elbow may be secured to a nipple 
on the metal casing for radio shielding the Spark 
plug. The ignition conductor 8 passes through 
the tube 24, the tube 28 and is placed in electrical 
connection with the central contact of the Spark 
plug in any suitable or well-known manner. 
The conductor 8 is threaded through the beads 

30 of Bakelite or other insulating material, such 
beads being cruciform in cross sections as shown 
in Fig. 2 and there is a clearance between the 
beads and the inside of the tube 24 so that the 
movement of the beads will be accommodated to 
permit flexing of the conduit and the ignition 
conductor; also there is sufficient clearance be 
tween the beads and between them and the con 
ductor 8 to permit the conductor and the lead to 

Solid c, ?o provide nore ide: iaijity, i, iznay be 
s'anded. 

E& "Wii &ia is be seer, that, the igZaition leads are 
ile:Cole so sha, they are adaptable to the various 
circus instanceg of connecting With the Spark, plugs. 

in Order to improve the insulation of the con 
cuct.03's and aiso So provide he desired dielectric 
20:33ities, tie Space abolit, he conductors and 
the Supports and d6 therefor within the mani 
iod, as Well as he spaces about the conductors 
33d Seogadis 38 in the exile conduits of the 
Sgar. Ig leads, and also the spaces about the 
€02 accio's finese he spark plug leads and thani 
£oid 3oir, aire filed with a compound possessing 
the desired gualities of insulation and as a di 
elect: 3. 
This cornpound should, especially iii. She Spark. 

pitag leads, 23 siastic SC as to perinii, fie;ing of 
the eas, and finis Quality of piasticity is alsc 
desi'alcie in the compound within the inlanifold 
as it, gerrits the compound to be readily inserted 
into position, entering every crevice, and permits 
&he ready with:cirawal of the conductors and sup 
2OFS froE he i28.2ifold. Also, the plastic cona 
Our Yeweis carriage to the conductos or tileir 

Solic insuction Support, oy cushioning shocks or 
kolot's Lagoa the exterior of the conduit casing. 

the coingo a di rust, of course, retai Suitable 
glasticity under the temperatures in which it is 
R2032 rally iSec. A plastic compound having the 
desired insulating and dielectric properties, and 
Wvicse piasticity is aaifected by heat, over a wide 
Sarge of eigeratures (aay he forried from 
heavy-bodied or polymerized oils, with which may 
he nixed other ingredienis contributing to the 
desired qualities. 
AYOg the oils suitable for this purpose may 

be Kentioned castor oil, China-Wood oil, and in 
Seed oil. Such polymerized or heavy-bodied oils 
Will no, carborize at relatively high temperatures, 
and are, therefore, suitable for use in locations 
where the temperatures run high as, for instance, 
in the ignition conductors associated with inter 
a conibustion engines where the enperature 

often reaches a high value. 
With the oil as described may be mixed sili 

cates having Suitable insulating or other qualities, 
among which are mica, asbestos, silicon oxide, 
etc. These materials would, of course, be com 
minuted or ground so as not to interfere with the 
plasticity of the oil and to permit of the thorough 
mixing therewith. 
The oil or the mixture of oil and Silicates may 

have rubber incorporated therewith for the pur 
pose of improving the insulating and other prop 
erties. 
The proportions of the ingredients may be 

Widely varied and some ingredients may even be 
omitted under some circumstances but as a con 
Crete illustration a plastic compound which has 
been found satisfactory under many conditions 
is formed by mixing 4 mica, 4 castor oil which 
has been previously heated until the castor oil 
polymerized, and 4 rubber. The presence of 
rubber improves the electrical and mechanical 
properties. The rubber, however, decreases the 
heat resisting properties of the compound. It 
may be permissible, therefore, to add the rubber 
where the temperature to which the compound is 
to be subjected will permit it, the amount of 
rubber which may be added depending upon such 
temperature. Where the temperatures are rela 
tively high, the rubber may be entirely omitted; 
the composition then being 2% polymerized castor 
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2,178,589 
oil and 4 mica, the rubber where added displac 
ing a proportionate amount of the polymerized 
oil. 
The rubber may be ground and mixed with the 

castor oil and insulating material, such as mica, 
etc., and then the mixture heated until the oil 
polymerizes. The ground rubber may also be 
mixed with the castor oil after the last has been 
polymerized and the mixture then heated. Also 
the rubber may be liquefied or dissolved in the 
hot polymerized oil and the mixture then mixed, 
While hot, with the comminuted mica. 

In making use of the plastic compound in con- - 
nection with the ignition conductors, casings, and 
conduits, as above referred to, the manifold is 
provided with an inlet nipple 3 having a check 
valve preventing the exit of the compound after 
it has been forced in, to which may be applied 
an instrument Similar to an air pump or grease 
gun for forcing in the compound. The plastic 
insulating and dielectric composition as referred 
to may thus be forced into the manifold spaces 
about the conductors and supports, also passing 
through the openings from the manifold into the 
spark plug leads, whereby the spaces in such 
leads about the conductors and insulating beads 
thereon will be filled with the composition. 
The wedges or strips 5 are divided into longi 

tudinally distributed sections with clearances 
between the sections so that the compound can 
readily percolate to all spaces within the manifold. 
To facilitate the filling of the ignition leads 

with the compound, openings 32 and 33 (see Fig. 
9) of the leads will be provided in the couplings 
at the ends of the leads, through which the com 
pound may be forced in at each end of the lead. 
The opening 32 is controlled by a ring 3, 

rotatable upon the coupling and having a hold 
adapted to be moved into and out of registry 
with the hole 32. When in such registry comi 
munication is afforded with the interior by 
which the compound may be forced into the lead 
by any suitable means, and after such operation 
has been completed the opening may be closed 
by rotating the ring 34 until the hole in it is 
out of registry with the hole 32 in the coupling, 
and thus communication with the exterior is 
shut off. 

Similarly, the opening 33 is controlled by a 
rotatable ring 35 having a hold 36 adapted to be 
moved into and out of registry with the hole 33. 
as the ring is rotated. 

In applying the plastic composition to the 
apparatus described, the apparatus is first 
thoroughly dried, the openings 32 and 33 in each 
of the leads being open, so as to remove all traces 
of moisture, the apparatus being heated to about 
100 F. The apparatus is then placed in a 
vacuum tank or container with the vent openings 
in the leads still open, which will operate to ex 
haust all air from the interior of the manifold 
and conduits so that the plastic composition 
when forced in under pressure will enter all spaces 
therein and the formation of bubbles will be 
avoided. While in this condition the composi 
tion is forced under pressure into the manifold 
and spark plug lead conduits, entirely and com 
pletely filling the same and a solid, compact 
mass is secured throughout. 

In order to avoid possible corrosive action of 
the compound on the conduits containing it, 
they should be constructed so as to present non 
corrosive surfaces to the compound. This may 
be accomplished by "tinning' their interiors, 
that is coating them with tin or in other suitable 

3 
ways. In the case of the strip formed tube 24, 
the tube might be formed from a tin or other 
suitably plated strip. 

It will be observed that the conductors are 
entirely enclosed in metal, radio shielding cas 
ings or conduits whereby interference with 
neighboring radio apparatus by the ignition cur 
rents in the conductors is avoided. 

In Fig. 10 is shown a modified construction 
wherein the beads 37 consist of cylinders tele 
scoping with each other to a greater or lesser 
extent, and with suitable clearances to permit 
fixing, instead of the form of beads 30 as pre 
viously referred to. 

In Fig. 11.is shown a modified form of insulat 
ing support for the conductors within the maint 
fold. In this structure as illustrated in Fig. ii, 
the molded insulating support of Bakelite or 
other suitable insulating material, within the 

0. 

5 

metal casing of the manifold consists of the 20 
central section 38, having grooves within which 
the conductors 8 are located and having its 
pointed ends bearing against the manifold cas 
ing . At the sides of the section 38 are the 
sectins 39 and 40, which are similar to each 
other and have projections entering the grooves 
in the section 38 and hold the conductors in 
place, the sections 39 and 40 respectively having 
the projections 4 and 42 bearing against the 
casing so that the conductors are securely 
insulated and firmly held in position. 

In the modification shown in Fig. 12, the 
molded bakelite support 43 for the conductors 
'' within the manifold metal casing f', as will 
be seen from the figure, comprises a central por 
tion having its ends bearing against the casing 

and lateral projections 44 bearing against 
the casing, the whole being arranged to provide 
grooves within which the conductors 8'' are 
iocated. 

in the modification shown in Fig. 13, the con 
struction is similar to that of Fig. 12 except that 
the central portion 45 of the bakelite support for 
the conductors is broader and the lateral pro 
jections 46 are shorter, but otherwise the struc 
ture is similar to that shown in Fig. 12. 
While the invention has been illustrated in 

what are considered its best applications, it may 
have other embodiments without departing from 
its Spirit, and is not, therefore, limited to the 
structure shown in the drawings. 
What We cairn is: 
1. In a radio-shielded ignition system, the com 

bination with a radio-shielding manifold of 
radio-shielding spark plug leads extending there 
from, conductors in said manifold and leads, said 
manifold being arc-shaped, and a relatively rigid 
arc-shaped insulating support for the conductors 
within the manifold, the longitudinal axis of said 
support being curved in Substantial accordance 
with the longitudinal curvature of Said manifold, 

2. In a radio-shielded ignition system, the com 
bination with a radio-shielding manifold of radio 
shielding spark plug leads extending therefron, 
conductors in said manifold and leads, said man 
ifold being arc-shaped, and a relatively rigid 
arc-shaped insulating Support for the conductors 
within the manifold, the longitudinal axis of said 
support being curved and Substantially conform 
ing to the longitudinal curvature of said manifold 
and a plastic insulating and dielectric compound 
about said conductors within the manifold. 

3. In a radio-shielded ignition system, the com 
bination with a radio-shielding manifold of 

60 

70 
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CrO3, CC2233.ctors is saic 32.73;{2ic, and leads, 
Said. Enazioid ceing cre--ginaged, and s, relatively 
igid a 3-shaped is Staating Spor, go? She con 

d2C835'S V7 in the Raigold, the O2ngitudiinal 
axis 
ially conforming &c. She ozngitudihai curvature 

o: Saic granifold, and a plastic insulašing and 
dielectic coZapot' I c. 303, said conductors with 
is said varigold and leadig, . 

4. In & radio-shieglec: gzig2G2' syster, šae corn 
thiraic: W. S., Sadi-Shielding 3.23.2iSoici of 
radio-shielding S3&r: plug leads 02:e2 dig here 
fron, conductor's in Said: 1.3.xiiod: 8,32die88s, Seid. 
EthaEniold. Fairag airc-shaped, and a, eiatively rigid 
arc-shaped in sui Eating Sigor, So the coIcictor's 
Withii. Rae anifold, the longitudia: axis of 
said Supg03't, being curved and Statista A&ia:y coin 
forning to the origiGuidiz.: culvature of said 
in aniSoisi &nd 2, piastic insiating E3 as dielectric 
concago 122d about Said cond 3303's Win.ii. Said 
2e3ds. 

5. En s, radio-shielded ignition Syssein, tie coE 
bination vii. 3, radio-sidelding Raasai foci G3 fe:- 
ible radio-shielding spari: plug ieads extending 
therefroin, fie; Eiole conductors in said leads and 
flexure per Raitting, segmented, solid insulating 
Years about the conductors in said leads. 

6. In a radio-shielded ignition Systein, Eile coin 
bination with a radio-shielding manifold of ile:- 
ible radio-shielding spark plug leads e3:tendisig 
therefron, flexible conductOS is said leads and 
flexure periniting, segmented, solid insulating 
ineans about the conductor's in Saidi ieads, and a 
pastic insulating and dielectric compound allout 
Said conductors and insulating neans in Said. 
leads. 

. In 2, 'adio-shielded ignition systein, the coin 
Eoination. Witka, radio-shielding marifoid of radio 
shielding Sarfs, plug leads extending therefron, 
conditactOS is said aailifold and leads, a, eia 
tively rigid insisting support, for tiae cord 20tors 
Within the ER2nifold, and a piastic in Stating and 
dielectric compound about said conductors with 
in Seid leads. 

8. As a new article of gianufacture, a, radio 
shielding spark piug leadi for a radio-shielded 
ignition itaanifold of the class described, said 
Spark-plug lead comprising at least one conduc 
tor, a plastic insulating and dielectric compound 
about Said conductor, a, relatively iexibie Enea 
radio-shielding enclosing said plastic coinpound 
and fiexure-permitting segmented, Solid insul 
lating means upon said conductor and embedded 
in Said plastic medium. 

9. In a radio-shielded ignition system, the com 
bination with a radio-shielding manifold, of 
radio-shielding Spark plug leads extending there 
from, conductors in said manifold and leads and 
a plastic insulating and dielectric compound 
about said conductors, said spark plug leads and 
Imanifold oeing open to each other So that said 
compound may pass therebetween. 

10. In a radio-shielded ignition system, the 
combination with a radio-shielding manifold, of 
radio-shielding spark plug leads extending there 
from, conductors in said Rihanoid and leads, a 
relatively 3rigid insulating support for the cor 
ductors, said: insulating Support being within and 

of Said Spor, egg curred aci Suosta.Ele 

Ydig ic: giuding; y of 3:28 raaifoic and 
Sox Sp2cing said Support, f"Oi the Wails 

Gf said axioid. 
i. i. 8, radio-shieded ignition. Systern, Ene 

305thoiliatio. with a 'adio-shielding :53.5ifold, 
of 'adio-shieidig sari: plug les, g extet: citing 
...herefroy, conductors i.; S3i E2arioid and eacS, 
8, Feiašively rigid inguisting support for the co:- 
disco's, SEid insulating support, eitag within 32d. 
e:Éending to giudinaliy of the Einariifold, reais 
for spacing Said. Support, froii) tie Walls of Said. 
3:32, iioid and a lastic insulating 83, dietectic 
coEpou:3:6 ge&vieen said S.p.ggr, 8.25. Said. Wal:S, 

a, radio-shielded giitiio Syste.7, tile 
nation with 2, radio-shielding : airifoci, Of 

radio-shielding Spark plug easise:teading there 
frog, conductors in said ina:iifold and leads, a. 
keiatively rigid in stile.ting Supgort fo? the COI 
dictors, said iStating sup30i, heit?g Writaizi and 
e:tex fing origitudiray of She sin&nifoid and 
lineans for sp2cing said: Support iro23 tile walls 
of said imanifolii, said support having laterally 
opening slots in which said. COEducto: 'E are laidi. 

i3. En 2, radio-sieiied ignition systeix, the 
combinatio Wii, a radio-silieidig Ealifold, of 
radio-shielding spark plug less extending there. 
from, condictors in Said 3: foci and leads, & 
relatively rigid insulating support, for the con 
ductors, said insulating Supgo& Reigag witi in aid 
extending longitudingly of the Enanifold aid 
Eleans for spacing said support for the Walls of 
saidrinariifold, Said Support having laterally open 
ing slots in which said coinciuctoi's are laid and 
neans closing said slots to hoid the conductors 
here. 
34. In a radio-shielded ignition Systeria, the 

combinatio: with a radio-shielding manifold, 
of radio-shieldirig Spark plug leads extending 
;herefront, codictors in said manifoid and 
leadis, a, relatively rigid insulating support for 
the conductors, said insulating Stipport being 
within and extending longitucially of the mani 
of Sidi regins for Sacing Said support froin 
the Wails of Said manifold, said Support having 
laterally opening slots in Wiich Said conductors 
are iaid, 3raeans for closing Saidi slots to hold 
he conductors tierein and Spacing Said support 
from the was of said Iranifold. 

i5. In a radio-sihielded ignition system, the 
combination. With a radio-shielding manifold, of 
radio-shielding Spark plug leads extending there 
fron, conductors in said manifold and ieads, a 
relatively rigid insulating support for the con 
ductors, said insulating support being within and 
extending longitudinally of the manifold, the 
conductors leading to Said Spark plug leads ex 
tending laterally from Said insulating support 
at a plurality of points intermediate its ends. 

16. In a radio-shielded ignition system, the 
combination with a radio-shielding manifold, of 
a radio-shieided spark plug lead extending there 
fron, e, conductor in said lead and flexure-per 
Imitting, segmented, Solid insulating means upon 
Said conductor, the segments of said segmented 
means being cruciforn, in cross section. 

WELVTLE E. PETERS. 
R. HARRY SONE. 
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