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The present invention relates to spark plugs
for internal combustion engines and embodies,
more specifically, an improved terminal cap con-
struction for spark plugs. More specifically, the

5 Invention embodies a terminal cap which is
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- provide an improved terminal cap construction
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adapted for use in connection with shielded spark
plugs for the type shown and described in my co-
pending application Serial No 396,950 filed Octo-
ber 3, 1929,

The subject. matter of this disclosure was
copled from application Serial No. 509,919 filed
January 20, 1931, and became involved in inter-
ference No. 69,307, Hahn vs. Hahn and Grant.
This interference terminated in an award of
priority in favor of the sole party, the applicant
herein, in decision of examiner of Interterences
dated May 18, 1936.

In the use of shielded spark plugs of the above
type and of other types now available, it has been
found that the cover of the ignition cable is fre-
quently softened due to the heat developed in the
spark plug in operating conditions. The extent
of such softening being sufficient to cause the
covering to adhere to the insulation which sepa-

5 rates it from the shield of the spark plug, thus

making it extremely difficult to separate the cable
from the plug without injuring both the insuila-
tion of the cable and the plug insulation between
the first insulation and the shield. Furthermore,
in connecting and disconnecting the cable from
the plugs of existing designs, it has been necessary
to disconnect the ignition cable and its metallic
covering from the termiral cap of such plugs.

There it is necessary to inspect or remove spark

plugs frequently, this operation is slow .and
rather difficult to perform effectively and it is
within the contemplation of the present inven-
tion to provide a terminal cap construction for
shielded spark plugs by means of which the fore-
golng disadvantages are overcome.

An object of the invention, accordingly, is to

for shielded spark plugs by means of which the
ignition cable may be effectively connected and
_disconnected- from the spark plugs to facilitate
" the inspection and removal of the plugs.

A further object of the invention is to provide

" a terminal cap construction which is adapted to

50

be secured initially to the ignition cable and

_which is readily and effectively secured to the

(ClL. 123—169)

spark plug in such fashion as to permit the cap -
and cable to be applied and disconnected there-
from with facility without disturbing the cone
nection of the cap to the cable.

It is a further object of the invention to pro- &
vide a shielded spark plug and terminal cap
construction by means of which adhesion of in-
sulation of the ignition cable to any part of the
spark plug is effectively prevented

A further object of the invention is to provide 10
an improved terminal cap construction of the

"above character wherein means is embodied for

effectively connecting the cap to the ignition
cable.

A further object of the invention is to provide 15
in combination with & shielded spark plug, & ter-
minal cap construction and means for securing
an ignition cable thereto, wherein an auxiliary
insulating sleeve is provided which may be
readily removed from the plug when the cable 20
and cap is removed, whereby adhesion of the
cable to the plug is prevented. '

Further objects, not specifically enumerated
above, will be apparent as the invention is de-
scribed in grester detail in connection with the 25
accompanying drawing, wherein:

Pigure 1 Is a view in section, showing & shield-
ed spark plug and terminal-cap constructed in
accordance with the present invention. -

Tigure 2 is a view in side elevation, showing a 3
terminal cap constructed in accordance with the
present invention.

Figure 3 is a view in section, taken on line
3—3 of Figure 2, and looking in the direction of
the arrows.

Referring to the above drawing, a shielded .
spark plug is shown comprising a tubular shell @
provided at its lower end with an annular elec-

-trode b and provided externally with threads ¢

for mounting the same in an engine cylinder, & 40

long metal jacket 9’ provided with & flanged end

d is intruded into the upper .end of the shell
and is secured in place by a nut e threaded intoc. -
the upper end of the shell. The jacket 9’ pro-
jects above the shell and nut and is provided at
its upper end with threads f adapted to be en- -
geged by s coupling nut 4. The plug is provided
with a terminal cap consisting of a sleeve | pro- .“-'
vided with & bore 17 adapted to have an electric -
lead I8 extend therethrough and the lower end 50
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of which sleeve is provided with & Honge 2 which

is engaged by & rolled over portion § of the cou-

pling nut. The upper portion of the slegve s

slotted as shown at B to form fins 6 which are
. & sultably compressed when an ignition cable
is inserted therein to secure the latter efectively
to the nut. Compression of the fins is effected
: by & suitable clamp 7 and the inferiors of the fins
.. are preferably formed with greoves 8 which, for
10 convenience of manufacture, meay be produced
by a threading tool. These grooves enable the

_ fing o grip the ignition cable more efectively.

The coupling nut is provided with threads-§.

which engage the cooperating threads f on the

16 jacket ¢, as clearly shown in Figure 1. °
In order .thet adhézion of covering of the igz-
nition cable to the spark plug msy be prevented
an insulating sleeve 10 is provided, In the spscific

form shown, this insulating sleeve being carried.
20 by the sleeve 1. The siceve {8 is prefernbly -

formed of lave or other suitable heat. resisient
dielectric material and is provided with an en-
larged-end portion {{ which forms & shoulder 12
and af its upper end abuts against a shoulder ¢
2 formed in thesleeve §. A portion of the metal of
the'flange 2 mey be rolled over the shoulder 18 ag
Indicated at 12’ to secure the sleeve 16 efféctively
to the cep. Although the construction is deseribed
as mounting the sleeve {5 upon the cep) it will be
80 understocd that this sléeve may constitute en in-
dependent element  which  is: lcosely mounted
within the ¢ap and plug. The length of the sleeve

18 is préferably sufiicient to extend within:ths in--
sulgtion {8 of the jacket §' to a point adjacent the.

~ 85 end 16 of the speik plug spindle {§; The internal
diameter.of the insulating sleeve {8 is preferebly
not less:thsn the dlemeter of the bore-17 of the
sleeve member [, in order thet no dificulty may

be encountered in irigerting the ignition c¢abls

40 through the insilating slceve. - The nut §'is pref-

erghly formed wilth & skirt or bored ouf portion

16:to’conceal the threads f of the spark piug and
improve the appearance:thereof. . In securing the
_cable or other electric lead 18 to the cap; the me-
48 tallic covering' g 18 preferably rolled back as at 16
.. 'The turned bgck portion-is inserted ‘within the
fins of the sleeve and the clamp 7 is tightened to

cause the:grooves or teeth within the fing to.grip .
the turned back portion of the-cable efectively.:

- 50 The tightening: of: the clamp 7 in; lts engagement

with the frusto-conical waist portion 28 of sleeve §-
not ofly sscures the metallic-covering effectively -

to the fing but securely grips the ignition: cable
itself so that wires 28 thereof are held firmly in

55 contact with the terminal point 28 af the upper

end of the spindle:{6.:." s

As noted sbove, the insulating slesve 10 need -
not be secured to the ‘sleeve 1 but msy function:
just as effectively if it is inserted within the spark:

- 60 plug loosely. Furthermore, the insulating sleeve

- need not extend within sleeve § but!it iz suficient
that the length thereof extends from s point ads
Jecent the .spindle 18 to's. point adjatent the

65 gion between the insulation.of the ignition cable
and the spark plug. - Adhesion of the insulationof
the ignition cable to the insulating sleeve {6 is not
détrimental, since the sléeve 18 will not adhere to

. the spark plug but may be-withdrawn whenever

70 desirable. The spindle §8 is provided at.its lower

end with & coacting electrade ? and .betwesn the

same and the flange d is disposed s mics disk form
of insulstion 4 for minimizing -heat transference
to the spindle 18 ernd metallic jacket 8’. 4n in-

75 sulating extension & in'the form of & tubular shell -

sleeve 1 so that there is no: possibility -of adhe- -

% extends through the insulation 7 and cxtends to
the top of the spindle I; the upper portion being
contalned within the lower part of the insulation
{8 and forming in efect » continusiion of the in-
sulating slegve (0.

It will thus be seen that o terminsl cap has been
provided for shielded spark mlugs which greatly
facilitates the connection of ignition cables there,
to and which furthermore prevents adhesion be-
tween the cable and the plug. By securing the
cable initislly to the ferminal cop, the connection
of the cable to the plug is greatly focilitated since
the cap may be readily secured to the plug and re-
moved therefromi o permit imspeetion snd re-
moval of the plugs. The elements of the cap are
simple of constructica and readily msnufsctured,
and afford » simple gud effective meons for secur-

"ring the cable to the cap, prior to ths securing of

the cep to, the plug.

While the invention has been described with -
. 8pecific reference to the eccompanying drawing,
‘1t will be opparent thet it I3 adepied for use in

connecting an electric cable to any clecirleal de-
the appended cleims. ,

- Iecleim: + - Tl s

- 1. A cep for spark plugs comprising & sleeve
adapted to recelve an ignition cable, means to ge-
cure the ignition ceble to the fesve, o Aangs on

:-vice, and it is not to be limiied, save o5 defined in

the sleeve, and s second sleeve engeging the flange |

on the sleeve, and a gecond sizeve cagaging the
flange rotatably and provided with raeans o se-

1o

16

cure.the first sleeve to & cylindrieal clement of a

spark plug, said flange forming o choulder agalnst-

which the spark plug element cngages wien the
cap is cgeured theretn, - IR -
~ 2. A cep for spark plugs havink s slesve adapt-

36

ed fo receive an ignition cable, the siceve being

formed with & bore forming & resteicted portion

‘and o shoulder, meaps o cecure the lzunition cable

to the sleeve, means for securing the mlecve toa
cylindrical clement of o gpark plus, and means

mounting the lest nemed cecuring means upon the
- Sleeve rotatably. ' S S T
#:8. A cap for spark plugs having & slegve adapied
to'receive an Ignition cable, means o gecure the

ignition- cable to the sleeve to project below the
gleeve and into the spark plug, means for eour-
Ing the sleave t6 & cylindrieal clement of o spark
plug, and & protective aleeve carried by the cap
and-spaced between the spark plug ond the pory
tion of the ighition cable below the sleeve, -

: 4. & cap for spark plugs having o sleeve adapted

1o -receive an ignition cable, tho' glecve being
formed with & bore forming & restricted portion

and a shoulder, means te securs the ignition cable

- to the sleeve, mesns for securing the slesva to &
cylindrical element of & spark plug, end & pros -
. tective sleeve carried by the cop and seated

. against the showlder, = -~ -~ « .- :

+ B, A capfor spark plugs having s slesve adapted
‘to recelve an ignition cable, the slecve being
formed with & bore forming & restricted portion

and z shoulder, means to secure the ighition csble
to the sleeve, means for zecuring the slecve to a

_cylindrical element of & epark piug, & protective

sleeve carried by the tap and seated against the

45
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shoulder, and mesns to .zecure ths profective = -

sleeve againg; the shouider,

< 6. & cap for .spark pluzs-,havizxg a “aleeve’
adepted to receive an ignition cable, the gleeve

70

being - formed with a bore forming & restricted . -
portion and' & shoulder, meansz fo gecure the . -~

ignition cable to the sleeve, means for securing

the sleeve to o cylindrical element of & spark 75
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plug, a protective sleeve carried by the cap and
seated against the shoulder, and a turned over
portion on the bore engaging the protective
sleeve to secure the same against the shoulder.

7. A cap for spark plugs having a sleeve
adapted to receive an ignition cable, the sleeve
being formed with a bore forming a restricted
portion and a shoulder, means to secure the
ignition cable to the sleeve, means for securing
the sleeve to a cylindrical element of a spark
plug, a protective sleeve carried by the cap and

.seated against the shoulder, an enlsrged shoul-

dered end on the protective sleeve, and a turned
over portion on the bore engaging the enlarged
shouldered portion of the protective gleeve to se-
cure the same against the shoulder.

8. A cap for spark plugs having a sleeve
adapted to receive an ignition cable, means to
secure the -ignition cable to the slegve, and a
threaded sleeve rotatably mounted on the sleeve
freely to secure the sleeve.to a cylindrical ele-

- ment of a spark plug.-

25
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9. A cap for spark plugs having a sleeve
adapted to receive an ignition cable, means to
secure the ignition cable to the sleeve, means
for securing the sleeve to a cylindrical element
of a spark plug, and a protective sleeve carried
by the cap, the bore of the protective sleeve be-
ing at least as great as that of the first sleeve,

10. A cap for spark plugs having a sleeve -

adapted to-.receive an ignition cable, means to

. secure the ignition cable to the sleeve, means for

35

securing the sleeve to a cylindrical element of
8 spark plug, and a protective sleeve -carried
rotatably by the cap. -

11. A connecting cap having a sleeve adapt-
ed to receive an ignition cable, means to secure
the ignifion cable to the sleeve, means for se-
curing the sleeve to an electrical device, and
means mounting the last named securing means
axially fixed but freely rotatable upon the sleeve.

12, In a spark plug, the combination of a tubu-

' lar ‘metallic jacket of high heat conducting ca-

45

‘pacity, a spindle in the jacket, projecting there-
from and provided at its lower ‘end with an

electrode, insulating means between the - elec-
trode and the adjacent end of the jacket, be-

_ tween the spindle and jacket and extending to

50
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* the top of the spindle and still other insulation

constituting a tube distinct from said insulating
means, insertable in the upper end of the jacket
and when so inserted positioned between- the
spindle and jacket and extending to the top of
the jacket and means for securing sald tube to
the jacket.

13. In a spark plug, the combination of an
air cooled metallic tubular jacket adapted to re-
cefve an electric lead In its upper end, an elec-
trode carrying spindle centered in the jacket
and having its upper end spaced below the upper
end of the jacket and adapted to be connected to

- the intruded electric lead, an insulating sleeve

85
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surrounding the upper portion of the spindle, a

second insulating- sleeve contained-in the upper
portion of the jacket encircling the first named
insulating sleeve and projecting above and bglow

the upper end of the spindle, and a third in-.

sulating sleeve positioned above and constituting

" in effect a continuation of the first named sleeve
separable therefrom and substantially contained:

within the outlines of the secortd named sleeve.
14. In a spark plug, the combination of an air
cooled open top metal jacket, a spindle extending

_axially of the jacket and provided at its upper

end with means within the outlines of the jacket

3

for connection with an electric lead, insulating
means surrounding and engaging the spindle,
other insulating means lining the upper portion
of the jacket bore, extending above the upper
end of the spindle and adapted to enclose the
intruded end of the electric lead, and an electric
lead provided at its intruded end with a sleeve
secured thereto and formiug a third insulation

'positioned for the most part in the jacket above

the spindle and adapted to position insulation
between the intruded end of the electric lead and
the insulating means which7ines the jacket and a
metallic member for securing said sleeve to the
jacket.

15. A connecting cap comprislng a sleeve hav-
ing a bore adapted to receive an ignition cable,

means at one end of the sleeve to secure the-

same to an electrical device, the other end of said
sleeve having its outer surface flaring outwardly
to a maximum diameter from a section of mini-
mum diameter; and a clamp engaging the ex-
ternal flaring surface over an extended area axi-
ally thereof.

16. A connecting cap for spark plugs, com-
prising a sleeve having a hore adapted to receive

an ignition cable, means to secure the ignition -

cable to_ the sleeve, means for securing the sleeve
to an electrical device, and, means mounting the
last named securing means upon the sleeve in an
axially fixed but fretly rotatable fashion.

17. A cap for spark plugs comprising & sieeve
adapted to receive ah ignition cable, means to
secure the ignition cable to the sleeve, a coupling
nut threaded internally for- Securing the sleeve to
a sleeve element of a spark plug, a skirt on the
coupling nut to overlie the spark plug sleeve, and
means mounting the coupllng nut upon the sleeve

- yotatably.

18. In a spark plug, the combination of a shell
provided with an electrode; a unit including a
spindle constituting an insulated coacting elec-

trode and @ barrel extending above the spindle to
. form a socket, an insulated electric lead having a
flexible metal covering, & metal tubular member

through which said conductor is passed and “to
the outer end of which said metal covering is
electrioally connected, the end of the insulated
lead being inserted in ‘said socket to make elec-
trical connection with the si:lndie, and a terminal
on the inner end of said tubular member, locking
detachably with said barrei:and forming a swivel
connection between the tubula.r member and the
barrel. .

19. In a spark plug ha.ving a shell and & central
spindle insulated from the shell, the combina-
tion of a metal barrel with-insulation lining ex-
tending upward from the shell above the upper

. end of the spindle to provide a socket for the in-

sertion of an insulated lead into electric connec-
tion with said spindle, a:connection through
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which the lead is passed and which has detach- .

able connection with said barrel and an insulat-
ing tube about the portion of the insulated lead

within said socket, said tube being connected fto -

the lead and arranged to engage at its upper end
with said connection.

20. A spark plug includlng 2 supporting tubu- .

lar shell provided with an. electrode, a tubular
metallic jacket having its lower end demountably
positioned in the shell, a coacting electrode car-
ried by the jacket and insujated therefrom, said
jacket having its upper end externally threaded
and forming a socket for the insertion therein of
an insulated high tension lead, a sleeve through

‘which the conductor is pmed md said sleeve

65
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provided at its lower end with & flange and a
coupling nut engaging said threaded end of the

Jjacket, and provided with an intermal upper end

overlapping the fiange on the sleeve.

21. A spark plug including a supporting tubu-
lar shell provided with an electrede, & long up-
standing tubular metallic jacket having its lower
end demountably positioned in the shell and in
electric engagement therewith, a coacting elec-.
trode centered axially in the jacket and insulated
thereirom, said jacket having its upper end open
to provide a socket for the insertion therein of
a high tension lead, an insulating sleeve outlining
sald socket, a connecting sleeve extending above
the jacket secured to the high tension lead and
readily separable swivel means for securing ssid
connecting sleeve to the upper end of the jacket.

22. Means for fastening a cable on & spark
plug or the like, ¢omprising & metallic sleeve
connected with said spark plug or the like, & nut
screwed on the outer end of sald sleeve, 8 mem-
ber fastened on said cable, said cable extending
through the bore of said nut and engaged there-
with, said nuf and member provided with means
actuated by the rotation of the nut on the sleeve
and coonerating for fastening the cable fo the
sleeve, -

23. Means for fastening an electric lead on s
spark plug comprising & metsllic sleeve having
its upper end threaded, an electric lead having
a metallic covering, an end of said lead extend-

ing beyond its covering and intruded info said

sleeve, & telescopic tubular swivel cennection
through which the lead extends with one tubular
part secured to the lead and the other {ubular

. bart in threaded engagement with the threaded
" end of the sleeve, and said connection including

48
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clamping means for securing in place the adja-
cent end of the metallic covering. :

-24. Means for fastening an electric lead on 2
spark plug comprising & metellic sleeve having
its upper end externally threaded, an electric lead
having a metallic covering, an end of sgid lead

8,055,408 : _»
" 26. A spark plug including a supporting shell -

provided with an electrode, a long metallic sleeve
with its lower end engaging in the shell and its
upper end provided with an element of & fasten-
ing means, the bore of the sleeve being reduced
adjacent its lower end, with its upper end open,
& spindle extending axislly through and project-

- ing both above and below the reduced portion of

the bore, the lower end of the spindle provided
with & head forming the coacting electrode and
having its upper end exposed to form g ter-
mingl, an insulating sleeve surrounding the spin-
die above the head, an insulafing sleeve forming
& lining to the portion of the bore above its re-
duced portion, an electric lead intruded into the
upper end of the long metsaliic sleeve for eleciric
engagement with said terminal, the lead provided

" with & metellic covering, coupling means engag-

. &t the bottom of the spindle and the lower portion

exiending beyond its covering and intruded into

the bore of said sleeve, & swivel connection in-
cluding télescopic tubular parts with one part en~
circling and secured to the lead and the other
tubular part being internally threaded and adapt-
ed to be disposed in threaded engagement with
the threads on the sleeve, and said connection in-
cluding clamping means for securing in place the
adjacent end of the metallic covering.

25. A spark plug including & supporting shell
provided with an electrode, & long metallic sleeve

‘with its lower end engaging in the shell and iis

" upper end provided with threads forming an ele-

80
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ment of a fastening meens, the bore of the sleeve
being reduced adjacent its lower end, with its
upper end open, & spindle extending axislly
through and projecting both above and helow
the reduced portion of tlLe bore, the lower end of
the spindle provided with & head forming the co-

acting electrode and having its upper end exposed -

to form & termingl, an insulating sleeve surround-
ing the spindle above the head, an insulaiing

sleeve forming & 'lining to the portion of the bore -

above its reduced portion, an electric lead intrud-
ed into the uppér end of the long metallic sleeve
for eleciric engagement with sald terminal, the
lead provided with 2 metallic covering, and cou-
pling means, a coupling nut engaging the adja-

B cent end of the metallic covering and having

95

8 readily releasable engagement with the threads
forming the fastening means'at the upper end of
the metallic sleeve

ing the adjacent end of the metallic covering and
having & readily releasable screw threaded en-
gagement with the fastening means at the upper
end of the metallic sleeve, and additional insu-
lating means between the electrode forming head

of the metallic sleeve.

27. In g spark plug, the combination of a tubu-
lar metallic jacket open at its upper end and pro-
vided with insuisting material lining the upper
Jortion of its bore, & spindle extending axislly of
tne Jacket insulated therefrom, having its upper
end spaced below the open top of the jacket and
having its lower end projeciing below the jacket
and provided at its lower end with an elecirode,
& sleeve projecting above the open end of the
Jacket and adapted to have an eleciric lead ex-
tend therethrough and through the open end of
the jacket for engagement with the upper end of
the spindle, and readily separsble screw threaded
means for detachably securing the sleeve to the
upper end of the jacket.

28. A sperk plug including a shell, & unit car-

ried by the shell and comprising g tubular métal -
“Jacket open at its upper end, a spindle having its

upper end contained in the jackei below its upper
open end and adapted to be connected to an elec-
tric lead, & sleeve having a bore adapted to receive
the electric lead and having a.part split, a clamp-
ing device encircling the split end of the sleeve
and & coupling nut connecting the sleeve and
jacket.

28. In combination, & spark plug inc}udmg an
open top metallic sleeve forming & jacket, & pro-
tective sleeve of insulating materiel lining the
uppet portion of the jacket, a2 third sleeve forming

& cap positioned on top of the jacket and form-

ing en upward coniinuation thereof, means for
securing the cap to the jacket, a fourth sleeve
constituting & second protective sleeve of insu-
lzting material having its upper end secured to
the cap, removabie therewith, projecting down-

wardly therefrom and intruded into the upper

- end of the frst named lining sieeve, and an slec-

tric lead passed through the cap and having its
intruded end swrrounded by both protective
sleeves.

30. In s spark plug assembly, the combmation
with & spark plug provided with a socket and a
spindle centered in said socket, of an electric lead
adapted to be intruded into the socket to make

€electric connection with the spindle without ro-

tating the lead relative to the spark plug when
the attachment is made, said lead provided adja-
cent its intruded end with & two-part coupling
with one part freely rotatable relative to the other

" when free of the spark plug, the part remote from
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the intruded end of the lead being secured to the
electric lead and the other part provided with
means for engaging the socket forming end of the
spark plug thereby to secure the lead to the spark
plug. '

31. In a device of the class described, the com-
. bination of two readily separable parts, one of
said parts comprising a spark plug and including
an open top jacket and & spindle in the jacket,

10 and the other part comprising an electric lead

having an end portion intruded into the open top

5

of the jacket and electﬂcélly connected to the
spindle, a metallic sleeve secured to the electric

- lead externally of its intruded end portion and

movable therewith and an Insulating sleeve tele-
scopically engaging the intruded end portion of
the lead and swivel means for securing the me-
tallic sleeve to the jacket to connect the parts
together without materially rotating the electric
lead relative to the spark plug.

LEWIS FRANKLIN EAHN.
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CERTIFICATE OF CORRECTION.

Patent No. 2,055,408. Sepﬁember 22, 1936.

LEWIS FRANKLIN HAHN.

It is hereby certified that.error appears in the printed specification of
the above numbered patent requiring correction as follows: Page 2, second
column, lines 30 and 31, claim 1, gtrike out the words and- comma “"and & sec-
ond sleeve engaging the flange on the sleeve, “; and that the said Letters ‘

2
Patent should be read with -this correction therein that the same mey conform

to the record of the case in the Patent Office.
Signed and sealed this oond day of December A. D, 1936,

Henry Van Arsdale

{Seal) Acting Commissioner of Patents.
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