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The present invention relates to the provision 
of connections, having the desired characteris 
tics, between shielding conduits for electrical 
conductors, 
Although the invention may have other appli 

cations, it is especially adapted for the connec 
tion of ignition conductors for internal combus 
tion engines, and the conduits for such conduc 
tors, with the casings and electrodes of spark 
plugs. 
The invention is especially efficacious in con 

nection with connections to spark plugs wherein 
the shielded conduit connected to the shielding 
casing of a spark plug is in the form of an elbow. 
The main object of the invention is to provide 

a connection as referred to having a bushing 
whereby a solid and secure connection may be 
made, good electrical connection between the 
joined conduits may be secured, the joined con 
duits are sealed at their joint against ingress of 
moisture from the exterior and the shielding 
Casing for the Spark plug is sealed from the con 
duit connected thereto, while the ignition con 
ductor in one of the joined conduits, especially 
that of curved or elbow formation, is properly 
Spaced, Secured and insulated. 
Other and ancillary objects of the invention 

will appear hereinafter. 
In the accompanying drawing which illustrates 

the invention 
Fig. 1 is a vertical central section of a spark 

plug, radio shielding casing therefor and radio 
shielding elbow connected to said casing, embody 
ing the invention; 

Fig. 2 is a section on the line 2-2 of Fig. 1; 
Fig. 3 is a side view of the improved bushing 

employed in the assembly of Fig. 1; and 
Fig. 4 is a section on the line 4-4 of Fig. 3. 
Referring to the drawing, the spark plug com 

prises a shell 2 which is adapted to be screwed 
into the engine block. Within the shell 2 is 
Screwed the nut or bushing 3 against the gasket 
or washer 4. A central electrode 5 is surrounded 
by rolled mica insulation 6 and has a head T and 
an electrode 8 of conventional form. This cen 
tral Spindle or electrode is gripped into the nut 3 
So as to produce a gas-tight joint by forcing a 
compressible metal ring 9 forward in a tapered 
Opening of the nut. Mica disk insulation O sur 
rounding the central electrode and the insulation 
6 is confined between the ring 9 and the head T. 
A metal cylinder extends upwardly from and 
is integral with the nut 3, it being understood, 
of course, that the shell 2 is also of metal. 
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which is inserted from the upper end of the cyl 
inder. The upper end of the insulating sleeve 
2 is bound by a metal ferrule 3 of U-section 
embracing the layers and pinched thereon. The 
Casing comprising the cylinder and lining 2 
act as a radio shield for the spark plug. 
The space in the lower part of the casing be 

tween the mica sleeves 6 and 2 is occupied by 
a stack f5 of mica washers bearing at its lower 
end upon the metal washer 6 resting upon the 
nut 3. The metal tubular elbow 7 of circular 
CrOSS Section is adapted at its outer end to be 
secured in any suitable or well known manner 
to the shielding ignition conduit for the cable 
8, comprising the conductor 9 and the insula 

tion 20 carried thereby, extending toward the 
magneto or other source of ignition current, 
While the other end of the elbow 7 has a flange 
2 engaged by the nut 22 screw-threaded upon 
the metal cylinder and adapted to draw the 
elbow and the cylinder toward each other. The 
ignition cable 8 extends through the elbow into 
the casing comprising the metal cylinder i? and 
mica sleeve 2, the inner end of the conductor 9 
passing through a hole in the center of a metal 
washer 23 which bears against the end of the 
insulation. 20. The end of the conductor 9 also 
passes through a peripherally grooved washer 
24, the conductor 9 being fanned out at its end 
and Soldered So as to securely hold the washer 
24 against the washer 23 and the latter washer 
against the end of the insulation 20. 
Sprung into the groove of the washer 24 is 

the upper convolution of a spiral spring 25, the 
lower end of which bears upon a metal washer 26 
Secured to the end of the central spark plug elec 
trode 5 So that connection is established from 
the ignition conductor 9 to the central elec 
trode. The Spring 25, however, is not secured to 
the washer 26 but may be removed therefrom 
by un-screwing the nut 22 and drawing the ig 
inition cable upwardly when the spring 25 will 
be lifted off the washer 26. Good contact of the 
metal Spring 25 with the washer 26, however, is 
Secured by the Spring pressure of the spring 25 
When the parts are in assembled condition. 
The Soft rubber bushing, the same being resil 

ient, Water-tight and flexible, as shown in Fig. 3 
(before assembly in the spark plug connection) 
is integrally formed and comprises the cylindrical 
portions 27 and 27 on opposite sides of the later 
ally projecting flange or enlarged portion 28 mid 
Way between its ends, this bushing having a uni 
form bore 29 passing entirely through it. The 

This cylinder has a lining 2 of rolled mica 5 dimensions of the cylinder may of course be made 



2 
such as to cooperate with their related parts in 
the assembled structure. In the present instance, 
however, the cylinder 27' is of slightly smaller 
outside diameter than the cylinder 27, to accom 
modate conditions within the Spark plug casing. 
In the assembled structure, the bushing of Fig. 
3 is telescoped over the ignition cable 8, its inner 
end bearing against the washer 23 and, the bore 
29 being slightly smaller than the cable 8, the 
bushing, by reason of its resiliency, tightly grips 
the cable. Ordinarily in assembling the parts, 
the rubber bushing of Fig. 3 is telescoped on the 
end of the cable 20, resiliently gripping the same 
and the washers 23 and 24 and the spring 25 
are assembled on the end of the cable as de 
scribed. The cylindrical portion 27 is then in 
serted within the elbow and also the enlarged 
portion 28 is partially inserted therein, the ex 
tent of its entry therein being limited by the in 
wardly extending projections 30 formed by 
punching the wall of the elbow 7 from the out 
side inwardly. This leaves a portion of the en 
largement 28 extending beyond the end of the 
elbow and, the diameter of the flange or en 
largement being greater than the internal diam 
eter of the elbow, the portion of the flange enter 
ing the end of the elbow is compressed in a man 
ner similar to that of a cork forced within the 
neck of a bottle whereby the flange 28 is resil 
iently pressed firmly and securely against the 
inner wall of the elbow 7 and forms a fluid-tight 
connection therewith. 
The elbow, with its parts thus assembled, is 

then assembled with the Spark plug casing com 
prising the metal cylinder and its insulating 
lining f2, by inserting the cylinder 27' into such 
casing, bringing the end of the elbow and the 
end of the casing into proper registry and screw 
ing the nut 22 upon the cylinder if of the casing. 
The ends of the elbow and the casing will be 
drawn towards each other as the nut is screwed 
up and such action will force the lower portion 
of the flange or enlarged portion 28 within the 
casing, the flange portion 28 being compressed 
tightly and resiliently against the circular wall 
of the casing so as to form a fluid-tight joint 
similar to a cork placed in the neck of a bottle. 
The nut 23 is preferably screwed home so that 
the metal end of the elbow contacts the metal 
end of the casing thereby forming a good elec 
trical connection between such radio shielding 
parts. If, however, the nut is not screwed en 
tirely home, electrical connection will be made 
between the elbow and casing through the nut 
and the flange 28 may be sufficiently entered 
within the spark plug casing to furnish a fluid 
tight joint even when the nut 23 is not screwed 
completely home. After assembly as described, 
the parts will be in the position as shown in the 
assembled view of Fig. 1. In such assembly the 
cylinder 27' is separated from the lining 2 of 
the casing by a Space 3. 
Above the flange 28 the cylindrical portion 27 

of the Soft rubber bushing extends into and its 
flexibility permits it to be curved according to 
the curvature of the elbow. This portion 27 of 
the bushing therefore properly spaces the ignition 
cable from the walls of the elbow at all points 
So that such cable cannot be misplaced so as to 
approach too closely or conne in contact with 
the walls of the elbow whereby a flash-Over 
might be caused, but the ignition cable is at all 
points held at a maximum distance from the 
elbow walls, and the cable is securely insulated 
and guarded against flash-over in the elbow. 
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2,278,448 
The ignition cable being resiliently gripped by 
the rubber bushing so as to form a water-tight 
connection and the flange or enlarged part 28 
forming fluid-tight connections at the end of the 
elbow and at the end of the spark plug casing, 
the joint between the elbow and the casing is 
securely sealed against the admission of moisture 
from the exterior and also the Spark plug casing 
is sealed off from the elbow. The construction 
thus fulfills a most desirable function, namely 
that the interior of the cable conduit should not 
only be sealed against admission of moisture 
from the exterior, but the interior of the elbow 
and its connected shielded conduit should be 
shut off from the spark plug chamber so that 
no accumulation of moisture may be transmitted 
therefrom to the spark plug. 
The cylinder portion 27 of the bushing which 

extends below the washer portion 28 operates 
to hold the end of the ignition cable in proper 
position and stiffen it as well as increases the 
diameter of the insulation of the cable conductor 
so that flash-Over from corona effect or other 
wise, is prevented. 
The bushing consisting of the cylinders 2 and 

27' and the flange or enlargement 28 may be 
made of material having Suitable characteristics 
other than soft rubber, as for instance the syn 
thetic rubber of which an example is that known 
under the trade name of "Neoprene.' 
With the parts assembled as described, the 

spring 25 will press upon the washer 26 and 
establish good connection with the central elec 
trode 5. 
While the invention has been illustrated in 

what is considered its best application it may 
have other embodiments without departing from 
its spirit and is not therefore limited to the struc 
ture shown in the drawing. 
What I claim is: 
1. The combination with a spark plug, of a 

radio shielding casing therefor, a metal radio 
shielding conduit for a conductor cable to said 
Spark plug, a conductor cable extending through 
Said conduit and into said casing, an integral, 
tubular, resilient, flexible, fluid-impervious, in 
Sulating bushing through which said cable passes, 
Said bushing having an outwardly extending en 
largement intermediate its ends and cylindrical 
portions of leSS diameter on each side of said en 
largement, said enlargement resiliently pressing 
against Said casing and said conduit, one of said 
cylindrical portions of the said bushing extend 
ing into said conduit upon one side of said en 
largement and the other of said cylindrical busln 
ing portions extending into said casing upon the 
other side of said enlargement, means for se 
Culing Said conduit and casing together with 
Said bushing enlargement resiliently bearing upon 
Said conduit and casing and means at the end 
of Said cable for connecting it with an electrode 
of the Spark plug, 

2. The combination with a spark plug, of a 
radio shielding casing therefor, a curved metal 
radio shielding conduit for a conductor cable to 
Said Spark plug, a conductor cable extending 
through Said conduit and into said casing, an 
integral, tubular, resilient, flexible, fluid-imper 
vious, insulating bushing through which said ca 
ble passes, said bushing having an outwardly 
extending enlargement intermediate its ends and 
cylindrical portions of less diameter on each side 
of Said enlargement, said enlargement resiliently 
pressing against said casing and said conduit, 
one of Said cylindrical portions of the said bush 
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ing extending into said conduit upon one side 
of said enlargement and the other of Said cylin 
drical bushing portions extending into said cas 
ing upon the other side of said enlargement, 
means for securing said conduit and Casing to 
gether with said bushing enlargement resiliently 
bearing upon said conduit and Casing and means 
at the end of said cable for connecting it with 
an electrode of the spark plug. -a-" 

3. The combination. With a spark plug, of a 
radio shielding casing therefor, a metal radio 
shielding conduit for a conductor cable to said 
spark plug, a conductor cable extending through 
said conduit and into said casing, an integral, 
tubular, resilient, flexible, fluid-impervious, in 
sulating bushing through which said cable pass 
es, said bushing having an outwardly extending 
enlargement intermediate its ends and cylindri 
cal portions of less diameter On each side of Said 
enlargement, said enlargement resiliently press 
ing against said casing and said conduit, one of 
said cylindrical portions of the Said bushing 
extending into said conduit upon one side of 
said enlargement and the other of said cylin 
drical bushing portions extending into said cas 
ing upon the other side of said enlargement, 
means for securing said conduit and casing to 
gether with said bushing enlargement resiliently 
bearing upon said conduit and casing and means 
at the end of said cable for connecting it with 
an electrode of the spark plug, the said bushing 
enlargement entering partially into said conduit 
and partially into said casing. 

4. The combination with a spark plug, of a 
radio shielding casing therefor, a metal radio 
shielding conduit for a conductor cable to said 
spark plug, a conductor cable extending through 
said conduit and into said casing, an integral, 
tubular, resilient, flexible, fluid-impervious, in 
sulating bushing through which said cable paSS 
es, said bushing having an outwardly extending 
enlargement intermediate its ends and cylindri 
cal portions of less diameter on each side of said 
enlargement, said enlargement resiliently press 
ing against said casing and said conduit, one of 
said cylindrical portions of the said bushing ex 
tending into said conduit upon one side of said 
enlargement and the other of said cylindrical 
bushing portions extending into said casing upon 
the other side of Said enlargement, means for 
securing said conduit and casing together with 
said bushing enlargement resiliently bearing 
upon said conduit and casing and means at the 
end of Said cable for connecting it. With an elec 
trode of the Spark plug, the said cylindrical 
bushing portion entering said casing being of 
smaller diameter than the cylindrical bushing 
portion extending into Said conduit. 

5. The combination with a spark plug, of a 
radio shielding casing therefor, a metal radio 
shielding conduit for a conductor cable to Said 
spark plug, a conductor cable extending through 
said conduit and into Said casing, an integral, 
tubular, resilient, flexible, fluid-impervious, in 
sulating bushing through which said cable pass 
es, said bushing having an OutWardly extending 
enlargement intermediate its ends and cylindri 
cal portions of less diameter on each side of said 
enlargement, said enlargement resiliently press 
ing against said casing and said conduit, one of 
said cylindrical portions of the said bushing ex 
tending into said conduit upon One Side of Said 
enlargement and the other of said cylindrical 
bushing portions extending into Said casing upon 
the other side of said enlargement, means for 
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3. 
securing said conduit and casing together with 
said bushing enlargement resiliently bearing 
upon said conduit and casing and means at the 
end of said cable for connecting it with an elec 
trode of the spark plug, said tubular bushing 
resiliently pressing on said cable. 

6. The combination with a spark plug, of a 
radio shielding casing therefor, a metal radio 
shielding conduit for a conductor cable to Said 
Spark plug, a conductor cable extending through 
said conduit and into said casing, an integral, 
tubular, resilient, flexible, fluid-impervious, in 
Sulating bushing through which said cable 
passes, said bushing having an outwardly ex 
tending enlargement intermediate its ends and 
cylindrical portions of less diameter on each side 
of Said enlargement, said enlargement resiliently 
pressing against said casing and said conduit, 
One of said cylindrical portions of the said bush 
ing extending into said conduit upon one side 
of said enlargement and the other of said cy 
indrical bushing portions extending into said 
casing upon the other side of said enlargement, 
means for securing said conduit and casing to 
gether with said bushing enlargement resiliently 
bearing upon said conduit and casing and means 
at the end of said cable for connecting it with 
an electrode of the spark plug, said bushing en 
largement entering into said conduit. 

7. The combination with a spark plug, of a 
radio shielding casing therefor, a metal radio 
shielding conduit for a conductor cable to said 
spark plug, a conductor cable extending through 
said conduit and into said casing, an integral, 
tubular, resilient, flexible, fluid-impervious, in 
Sulating bushing through which said cable 
passes, said bushing having an outwardly extend 
ing enlargement intermediate its ends and cy 
lindrical portions of less diameter on each side 
of said enlargement, said enlargement resilient 
ly pressing against said casing and said conduit, 
one of said cylindrical portions of the said bush 
ing extending into said conduit upon one side 
of said enlargement and the other of said cy 
lindrical bushing portions extending into said 
casing upon the other side of said enlargement, 
means for securing said conduit and casing to 
gether with said bushing enlargement resiliently 
bearing upon said conduit and casing and means 
at the end of said cable for connecting it with 
an electrode of the spark plug, said bushing en 
largement entering into said casing. 

8. The combination with a plurality of radio . 
shielding conduits, of a conductor cable therein, 
an integral, tubular, resilient, flexible, fluid-im 
pervious, insulating bushing about said cable, 
Said bushing having an outwardly extending en 
largement intermediate its ends and cylindrical 
portions of less diameter on each side of said 
enlargement, Said enlargement resiliently press 
ing against both of Said conduits, one of said 
cylindrical bushing portions extending into one 
of Said conduits and the other of said cylindrical 
bushing portions extending into the other of said 
conduits and means for holding said conduits 
together with Said bushing enlargement resili 
ently bearing upon both of said conduits. 

9. The combination with a plurality of radio 
shielding conduits, of a conductor cable therein, 
an integral, tubular, resilient, flexible, fluid-im 
pervious, insulating bushing about said cable, 
Said bushing having an outwardly extending en 
largement intermediate its ends and cylindrical 
portions of less diameter on each side of said en 
largement, said enlargement resiliently pressing 



4. 
against both of said conduits, one of said cylin 
drical bushing portions extending into one of said 
conduits and the other of said cylindrical bush 
ing portions extending into the other of said 
conduits and means for holding said conduits 
together with said bushing enlargement resill 
ently bearing upon both of said conduits, one 
of said conduits being Curved. 

10. The combination with a plurality of radio 
shielding conduits, of a conductor cable therein, 
an integral, tubular, resillent, flexible, fluid-im 
pervious, insulating bushing about said cable, 
said bushing having an outwardly extending 
enlargement intermediate its ends and cylindri 
cal portions of less diameter on each side of 
said enlargement, said enlargement resiliently 
pressing against both of Said conduits, one of 
said cylindrical bushing portions extending into 
one of said conduits and the other of said cylin 
drical bushing portions extending into the other 
of said conduits and means for holding Said Con 
duits together with said bushing enlargement 
resiliently bearing upon both of said conduits, 
the said bushing enlargement entering partially 
into one of said conduits. 

11. The combination with a plurality of radio 
shielding conduits, of a conductor cable therein, 
an integral, tubular, resilient, flexible, fluid-in 
pervious, insulating bushing about said cable, 
Said bushing having an outwardly extending 
enlargement intermediate its ends and cylin 
drical portions of less diameter on each side of 
said enlargement, said enlargement resiliently 
pressing against both of said conduits, One of 
said cylindrical bushing portions extending into 
one of Said conduits and the other of Said cylin 
drical bushing portions extending into the other 
of said conduits and means for holding said con 
duits together with said bushing enlargement 
resiliently bearing upon both of Said conduits, 
the said bushing enlargement entering partially 
into each of Said conduits. 

12. The combination with a plurality of radio 
shielding conduits, of a conductor cable there 
in, an integral, tubular, resilient, flexible, fluid 
impervious, insulating bushing about Said cable, 
said bushing having an outwardly extending en 
largement intermediate its ends and cylindrical 
portions of less diameter on each side of said 
enlargement, said enlargement resiliently press 
ing against both of said conduits, one of said 
cylindrical bushing portions extending into one 
of said conduits and the other of Said cylin 
drical bushing portions extending into the other 
of said conduits and means for holding Said 
conduits together with Said bushing enlarge 
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ment resiliently bearing upon both of said con 
duits, said tubular bushing resiliently pressing 
on said cable. 

13. The combination with a curved, tubular, 
metal radio shielding conduit, of a conductor 
cable extending therethrough and an intergal, 
tubular, resilient, flexible, fluid-impervious, in 
Sulating bushing about said cable, said bushing 
comprising an outwardly extending enlargement 
intermediate its ends and cylindrical portions of 
less diameter on each side of said enlargement, 
one of Said cylindrical portions and at least a 
portion of said enlargement extending within 
Said conduit and the other of said cylindrical 
bushing portions extending outside Said conduit, 
and means adjacent the end of the last men 
tioned cylindrical bushing portion connected 
with the conductor of Said cable and adapted 
to establish connection thereof with a spark plug. 

14. A bushing for a radio shielding conduit 
connection, said bushing being integral, tubular, 
resilient, flexible, fluid-impervious and insulat 
ing, the Said bushing having an interior bore 
adapted to resiliently bear upon a conductor 
cable passing through the connected conduits 
and Said bushing comprising an outwardly ex 
tending enlargement intermediate its ends adapt 
ed to bear resiliently against both the connected 
conduits to Seal them from the exterior and from 
each other and cylindrical portions of less diam 
eter, one on each side Of Said enlargement, one 
of Said cylindrical portions being adapted to ex 
tend into one of the connected conduits and the 
other of said cylindrical portions being adapted 
to extend into the other of the connected con 
duits. 

15. A bushing for a radio Shielding conduit 
connection, Said bushing being integral, tubular, 
resilent, flexible, fluid-impervious and insulat 
ing, the said bushing having an interior bore 
adapted to resiliently bear upon a conductor cable 
passing through the connected conduits and said 
bushing comprising an outwardly extending en 
largement intermediate its ends adapted to bear 
resiliently against both the connected conduits 
to Seal them from the exterior and from each 
other and cylindrical portions of less diameter, 
Cne on each side of Said enlargement, one of said 
cylindrical portions being adapted to extend into 
One of the connected conduits and the other of 
Said cylindrical portions being adapted to extend 
into the other of the connected conduits, one of 
Said cylindrical portions being of less outside 
diameter than the other of Said cylindrical por 
tions. 

DAVID ING ALLS. 


