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Stone, Bound Brook, N.
flex Metal Hose Co., 2 corporation of New Jer-

Melville F.

sey

J., assignors to Tite-
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16 Claims.

~ 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
features, of a large number of widely different

~ applications.
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One object of the invention is to provide im-
proved radio shielded and insulated ignition con-
ductors for an internal combustion engine.

A further object of the invention is to provide
an electric conduit with a conductor therein, and
spaced therefrom by solid, segmental, insulating
means. .

A further object of the invention is to provide
a conduit and a conductor therein having & plas-
tic insulating and dielectric compound within
the conduit and about the conductor.

A further object of the invention is to provide
a flexible conduit having a conductor theyein
with solid, segmental, insulating means spacing
the conductor from the conduit and a plastic in-~
sulating and dielectric compound within said
conduit and about said conductor and insulating
means. :

A further object of the invention is to provide
an improved new and useful composition of mat-
ter. - :
A further object of the invention is to provide
a plastic insulating and dielectric compound.

Other and ancillary objects of the invention
will appear hereinafter,

In the accompanying
the invention;

Fig. 1 is a side elevation of an ignition mani-
fold; : :

Fig. 2 is a section on the line 2—2 of Fig. 1 onan
enlarged scale;

Fig. 3 is a section on the line 3—3 of Fig. 1
to the same scale as Fig. 2;

Fig. 4 is a section, with the parts partly broken
away, on the line 4-—4 of Fig. 1 on an enlarged
scale;

Fig. b is a section, with the parts partly broken
away, on the line 5—5 of Fig. 1 on the same scale
as Fig. 4;

Tig. 6 is a section, with the parts partly broken
away, on the line 6—6 of Fig. 1 on the same scale
as Pig. 4; .

Fig. 7 is a fragmentary view of an end of the
manifold broken away to show in section the con-
struction thereof;

Fig. 8 is a sectional view, on the same scale as
Fig. 7, of the end to which the ignition lead . is
secured, of a tube extending from the end of the
manifold. .

drawings which illustrate

(ClL. 123—148)

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-

ing a modified form of segmental insulating and
supporting means for the conductor in the con-
duit and

PFigs. 11, 12, and 13 are cross sectional views of
the manifold showing modified forms of the-solid
insulating support for the conductors.

Referring to Figs. 1 to 9 of the drawings, the
apparatus there shown is intended for use with
an ignition system for internal combustion en-
gines wherein leads extend from the spark plugs
to a so-called “manifold” whereby the ignition
conductors are guided about the shaft of the
engine and conductors lead from the manifold to
o magneto whereby the electricity for the lgni-
tion is conducted from the magneto to the various
spark plugs through timing and distributing de-
vices as are well understood in connection with
internal combustion engine ignition.

The leads are further provided with metal cov-
ering which operates as & shield to prevent inter-
ference by the ignition current with radio ap-
paratus in the neighborhood especially when the
engine and radio apparatus are mounted in such
close proximity as is necessary with the limited
space available in an aeroplane.

Tn the structure of Figs. 1 to 9, inclusive, the
manifold comprises a metal casing 1, having the
inlet 2 for the conductors from the magneto and
outlets 3, 4, 5, 6 and 1 for the conductors leading
to the spark plugs. At other points than the
inlet.and outlets the manifold casing is rectangu-
jar with rounded corners, as shown in Figs. 2
and 11 to 13, or it may be round or polygonal or
of other suitable shape, the inlets and . outlets
referred to being offset as clearly appears from
TFigs. 3, 4, 5, and 6.

The conductors 8 from the magneto (see Fig.
6) are individually insulated each being covered
with the insulation 9, or the conductors might be
mounted and insulated as hereinafter described
in connection with the manifold or they might
have segmental insulators or beads threaded on
them and the spaces filled with a plastic insulat-
ing compound as hereinafter referred to. These
jnsulated conductors are included within a metal
"conduit i0 connecting with the radio shield or
metal casing about the magneto and having an
end secured in the metal plate i1 secured to the
metal casing i2 of the inlet 2 by means of &
screw collar (3.

The conductors 8 extend within the inlet and
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through the manifold to the sperk plugs, TWithin
ihe manifold the conducteors 8, which may bs
bare of insulation, are supporied in position by
means of an arc-sheped member 14 of moided
Bakelite or other suitable Insulating material
which is pushed inwardly endwise, or iz tele-
scoped, within the manifold casing | and exiends
irom one end {0 the other of the manifold.

in the member 18 of Bakelite or oiher sultable
Insuiating material are longitudinel slots (5 in
which the conducicrs § are lajd and are ssoured
theveln by #lling strips or wedges of {nsuleds
16 within the slots which noi only &
:he sonductors in place in the slots
SDACErs U0 space the in
carried conductors from the n
e conductors U within the cagine may i
eferably are coated with enamel nsulating
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izt ad of the manifold ! i closed oy & §ig

R 14 secured in the end of the -
through the cap metal pines or conduis
municate with the inferior of the men
ing, these tubss each carrying one of the
ductors § and ferminating In o gerew cou
19, comprising the metal casing 2 encle
Insulation 29 to which the sperk plug lead,
ably flexible, is connected,

Within each of the tubes 18 the conduciors &
are insulaied by snd prevenied from coming
s
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against the tubes {8 by means of Insuiating bea
&8 of suitable insulating material
Bakelite,

It will be seen thai each of the ouilets & 4o 7,
inclusive, termingies in o sevew fAiting or nipple
21 for the attachment of n condult for the con-
ductor proceeding to its respective spark pluz.

Each spark plug lead (zee Fig. 8) comprises the
conduif including the flexible metsl tube 24 which
may be a corrugated Hexible tube of the construc-
tion as shown in the patent to Louls M. Brink-
man No. 1,193,392, patented September 12, 1916,
which may or may not be encased in 2 braid 24’
consisting of Interwoven flat metal strips as
shown, for instance, in Flg. 5 of the patent to
Louis H. Brinkman No., 1,340,818, patented May
18, 1920.

At one end the conduit is provided with & swiv-
el nut 25 which may engage with a nipple 21 or g
Screw coupling 8 to secure the conduit 0. the
manifold and the other end of the conduilt is se-
cured to a metal casing 26 having a suitable
molded insulating material 27, providing a means
for attaching the conductor to the spark plug
terminal and aiso means for .attaching the cas-
ing o the spark plug shield.

Passing through the Bakelite 21 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 tiibe 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

‘ as deslred. The conductor ftself wany
solid or, to provide more Hexibility, 15
stranded.

6 will $hus be seen that the ignition leads are
flegible so that they are adaptable fo the various
civcumstances of connecting with the spark nlugs.

In order to improve the insulation of the con-
ductors and also o provide the desired dielectric
broperties, the space about the conduciors and
the supports 14 and 16 therefor within the mani-
Told, o2& well as the spaces about the conductors
ond the beads 30 in the Sexible conduits of the
spark plug leads, and 2lso the spaces aboub the
conduciors where the spark plug leads and mani-
fold ioin, are Alled with a compound posgessing
the desired guslities of insulation and as z di-

This compound should, especially in the spark
piug leads, be plasiic so os to Pery fiezing of

) manifold
permits the compound 1o he readily inserbed
into pesition, entering every erevice, and permits
the ready withdrawal of the conduciors and sup-
porig from the mamnifold, Algo, the plastic com-
pound prevenis damage to the eonduciors or their
solid insulabtion suppors by cushioning shocks or
blows upon the exterior of the conduit casing.
The compound must, of course, retain suitable
plasticity under the temperatures in which it is
normelly used. A plastic compound having the
desired insulaiing and dielecirie properties, and

whose plasticily is unafected by heat over o wide’

range of temperatures may be formed from
heavy-bodied or polymerized oils, with which may
he mized other ingredienis contributing to the
desired gusalities.

Among She olls suitable for this purpose may
be mentioned castor oll, China-wood oil, and lin-
seed oil. Such polymerized or heavy-hodied oils
will not carbonize at relatively high temperatures,
and are, therefore, suitable for use in lccations
where the temperatures run high as, for instance,
in the ignition conduciors associated with inter-
nal combustion engines where the temperature
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 therough
mixing therewith,

The oil or the mixture of oil and silicates may
have rubber incorporated therewith for the pur-
bose 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 % mica, 14 castor oil which
has been previously heated until the castor oil
polymerized, and % 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 Wwhich the compound is
to be subjected will permit it, the amount of
rubber which may he added depending upon such
temperature. Where the temperatures are rela-
tively high, the rubber may be entirely omitted;
the composition then being 25 polymerized castor

5 quality of piasticity is alsc ;
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oil and ¥; 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 liquefled or disscived 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 eonductors, 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 manifoid.

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 34,
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 com-
munication Is afforded with the interlor 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-
hgust 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 enciosed 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 371 consist of cylinders tele-~
scoping with each other to a greater or lesser
extent, and with suitable clearances to permit
fi-xing, 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 mani-
fold. In this structure as illustrated in Fig. i1,
the molded insulating support of Bakelite or
other suitable insulating material, within the
metal casing |’ of the manifold consists of the
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
sectirns 39 and 40, which are similar fo 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 41 and 42 bearing against the
casing I’ 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
8’’ within the manifold metal casing {’’, 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 85 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 claim is:

1. In a radig-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 ccnductors
within the manifold, the longitudinal ax's 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 therefrom,
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 sald 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
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sedd moanifold ond leads,
s2id manifold being arc-ghaped, end ¢ relatively
rigid arc-shapad Z'l‘lﬂ"* ating cuppor; for he con-
ductors within ¢ manifold, the longitudinal
axis of sald support being curved and substen-~
tally conforming 6o mlc longitudinal curvature
of &8 d_ manifold and o plastic insulating snd
dielectric compound aboub said conductors with-
in Scﬁd menifold snd

¢, In g radic-shislfied
bination with o radio-ghiclding of
radiowhick"ing spark plug leads eutending there-
from, conductors in ga3id manifold end leads, s2id
manifcld baing arc-shepad, and o reistively rigid

from, conductors In o

arc-chaped insuleting support for the condudtors
within the menifold, the longitu '“zna axiz of
said support being cwrved and substantially con-
forming to. the longitudine! cury ‘wv )
manifold and o plastic mnu“umg bl 1
compound sbout sald conduciors WH s21d
leads. -

5. In g radio-shielded ignition systera, u"ge com—
bination with g radio-shiclding manifold of

‘ible radio-shielding spark plug leads exier d ing
therefrom, fiexible conductors in said leads and
flexure permitting, segmented, solid insulasting

means about the conductors in said leads.

6. In g radio-shie'ded ignition system, the com-
bination with a radic-shielding manifold of flex-
ible radio-shielding spark plug leads exiending
therefrom, fexible conductors in seid leads and
flexure permitting, segmented, sclid Insulating
means about the conductors in ssid leads, and o
plastic Insulating and dielectric compound about
said conductors and imsulating mesns in seid
ieads.

1. In o radio-ghielded ignition system, the com-
bination with a radio-shielding manifcld of radic~
shielding spark plug leady extending therefrom,
conductors in said manifold and leads, & rela-
tively rigid insulating support for the conduciors
within the mantfold, and a plasiic insulating and
dielectric compound about sald conductors with-
in sgid leads. ]

8. As @ new ariicle of manufacture, & radio-
shielding spark piug lead for & rsdio-shiclded
ignition manifcld of the class described, said
spark-piug lead comprising at least one conduc-
tor, a plastic insulating and dielectric compound
about sald conductor, & relatively Sexible metal
radio-shielding enclosing said plastic compound
and flexure-permitting segmented, solid insu-
lating means upon said conductor and embedded
in said plastic medium.

9. In g radio-shielded ignition system, the com-

" bination with a radioc-shielding manifold, of

radio-shielding spark plug leads extending there-
from, conductors in said manifold and leadz and
a plastic insulating and dielectric compound
about said conductors, said spark plug leads and
manifold being open to each other sc that said
compound may pass therebetween.

10. In a radio-shielded ignition system, the
combination with s radio-shielding manifold, of
radio-shielding spark plug leads extending there-
from, conductors in said manifold and leads, &
relatively rigld insulating support for the con-
ductors, seld insulating support being within and

2¢

[

0]
)5«“('

longitudinelly of the rmanifold and
spacing said saum:‘L from the wals

mesng for g
"

of said manifold.
1L, In & redio-shlelded ignition gystem, the
combingtion with s radio-ghiclding meon

of redic-shielding spark pluz leads exbending
merewon conduciors in said manifcld and

) 1"" szl ""wul tmg support for

insulating support keing within and

LLdmfvhy of the manifold, means

d support from the walls of said

] 'md & plastic instlating and diciectric

14,
ketween said support end saic. '\V&Mu.
Ho-shiclded ignition
on with e radico-shielding man o

lelmng spark plug leads exiending «,ncre
'011 umdumors in seid manlfold and l=ads, &
vively rigid imsulating support for the con-
, s2id insulating support being within and
ziending longitudinally of the menifold and
means for specing said support from the wslls
of sald manifold, sald support having laterally
opening slots in which said conductors are laid.

13. In & radic-shielded ignitlon systen:, the
comb*'na’nion with a radio-ghielding manifold, of

redio-shielding spari plug lesds exiending there-
uom, conductors in said manifold and leads, &
relatively rigid inswlating support fov the con-
cuctors, said insulating support being within and

extending longitudinally of the manifold and
means for spacing said support from the walls of
said menifold, said support having laterally open-
ing slois In W'm(‘h seid conductors are iaid and
meang closing said slots to hold the conductors
therein.

14, In o radic-chielded Ignition system:, the
combination with & radio-shiciding menifold,
of redio-shielding spark plug leads extending
therefrom, conductofs in said manifold snd
leads, relatively rigid insulating support for
the conductors, said insulating support being
within and em nding longitudinaliy of the mani-
iold and mesans for spacing said suppory from
the walls of Said manifold, sald support having
iaterally opening slots in which said conductors
are laid, means for closing szid slots to hold
the conductors thereln and spacing said support
from the walls of said manifold.

15. In = radio-shielded ignition system, the
combination with a radio-shislding manifold, of
radio-ghieiding spark plug leads extending there-
from, conductors in said manifold and ieads, a
relatively rigid insulating support for the con-
ductors, seid insulating suppoert being within and
extending Iongitudinally of the manifold, the
conductors leading to said spark plug leads ex-
tending laterally from sald insulating support
at a plurality of points intermediate its ends.

15. In a radio-shielded ignition system, the
combination with a radio-shielding manifold, of
g radio-shielded spark plug lead extending there-
from, & conductor in said lead and flexure-per-
mitting, segmented, sclid insulating means upon
said conductor; the segments of sald segmenied
means being cruciform in cross section.
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