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SPARK PLUG AND METHOD OF MAKING THE SAME.

Application filed August 9, 1922. Serial No. 580,751, '

My invention relates to spark plugs of the
single piece type or variety wherein the por-
celain or equivalent : material insulating
member which carries the central electrode

s is. permanently held in place within the
hollow metallic shell or casing which carries
the outer or grounded electrode of the plug

" by an inturned flange at the outer end of

. said shell, and which flange is forced into

10 holding engagement with the insulating
member -during the manufacture of -the
plug; and the principal object of my inven-
tion is to provide a plug of the type referred
‘to wherein the insulating member will be
15 less likely to be injured, as by cracking or
unduly straining the same, during the secur-
ing of the said member in place within the
casing than has heretofore commonly been

the case; with a resulting reduction in the:

20 number of imperfect plugs due to injury te
the insulating members thereof during the
assembling of the plugs. -

A further object of my invention is to
provide a spark plug of the type referred to

25 and wherein the insulating member will be -
heated less during the.assembling thereof

within the supporting shell than has hereto-
fore commonly been the case; this result be-
ing due for the most part to the fact that
30 the holding flange which holds the insulator
in place may be forced into holding engage-
ment therewith without heating said flange

~at all, or by heating it much less than hag’

héretofore commonly been the case, as well

38 also as to the further fact that the portion
-of the shell or casing which is heated to in-
sure gas tight joints between the shell and
insulating member (due to contraction of
said heated part as it cools) is a portion

40 which is not in intimate contact with the in-
sulating member, and is a portion which
may in fact be spaced a substantial distance
from said insulating member.

. .

A further object of my invention is to.

45 provide a single piece or permanently as
sembled plug which may be manufactured
at less cost than heretofore as the compara-
tively expensive dies employed in turning a
flange of the shell inward and into holding

50 engagement with the insulating member will
last much longer than has heretofore been
the case; this being due to the fact that the
die ‘which accomplishes such inturning of
the holding flange acts upon a comparative-

95 1y cold part of the shell or casing, and is not.

heated by conduction from the shell upon
which it operates.

With the above and other objects in view
my invention consists in the improved sin-
gle piece spark plug illustrated in the ac-
companying drawing and hereinafter de-
scribed and claimed, and in such variations
and modifications thereof, within the scope
of the concluding claims, as will be obvious
to those skilled in the art to which my in-
vention relates; and in this connection I
wish to state that my invention is regarded
as including the method or process of mak-
ing spark plugs, particularly as regards the

65

securing of the insulating members within *

the external casings thereof as hereinafter
explained, as well also as a plug having the
features. of construction hereinafter enumer-
ated; and is so claimed and intended to be
patented in this application.

In the drawing accompanying and form-
ing a part of this specification and wherein
the preferred embodiment of my invention
is illustrated: '

Figute 1 is a view partly in section and .
partly in elevation showing an insulating
member in place within the shell or:casing
of a plug, the annular rib-of the shell not
having been. turned into holding relation
with the insulating member. : .

Figure 2 is a similar view showing the
plug ‘wholly in section upon a longitudinal

central plane, the rib of the shell having

been turned inward and -into permanent
holding engagement with the insulating
member. - :

Figure 8 is a view showing the plug in
section as in Figure 2, and showing also in a
conventional manner one form or type of
dies which may be used for performing one
of the steps necessary in assembling the
plug. '

Figure 4 is a view similar to Figure 3 and
showing, conventionally, how a portion of
the shell of the plug may be heated electri-
cally in performing the final step of secur-
ing the insulating member in place in the
shell. .

Figure 5 is a view upon a larger scale
showing a section upon a transverse plane
indicated by the line 5—5, Figure 2.

Referring now to the drawing, the hollow
metallic shell or casing 6 of my improved
spark plug is shown as provided with the
usual threaded end portion 7 to be screwed
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into a threaded opening in an internal com-
bustion engine-cylinder and with the usual
hexagonal wrench receiving portion 8, and
with an annular rib 9 at its outer end which
is turned inward and into holding engage-
ment with the insulating member 10 during

the assembling of the parts in the manufac-

ture of the plug, as shown at 11 in F igures

3 and 5, to thereby provide a holding flange
which holds the insulating member perma-
nently in place within the casing of the

- plug. The insulating member illustrated is

15

20

25

one having an enlarged central portion 12
and shoulders 13, 14 at the lower and upper
ends of said enlarged portion; the former
overlying and being supported upon an an-
nular ledge 15 within the shell while the in-
turned holding flange overlies the latter of
said shoulders. Suitable gaskets are com-
monly placed between the shoulders 13, 14
and the ledge 15 and holding flange 11 as
shown, and as is usual in spark plugs of the
permanently assembled or single piece type
to which my invention relates, - _

The shell or casing is provided with g cir-
cumferentially extending groove 16 whereby
a comparatively thin wall section 17 is pro-
vided, said groove and wall being located
between the shoulders

30 the two joints between the shell and the in-

- sulator; the joints

.35

40

as will be appreciated
being formed "one by the ledge 15, the lower
shoulder 13 and by the gasket commonly
interposed between” said elements and the
upper by the upper shoulder 14, the hold-
ing flange 11 and a similar gasket. The
groove is illustrated
agonal wrench receiving portion although
it is obvious that this relationship of the ele-
ments in question may be varied, o long as
the groove and wall section at the bottom
thereof are between the joints which pre-
vent leakage of gas from within the cylin-
der of the engine with which the plug is

5 used through the plug between the insulat-
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ing member and the shell or casing thereof.

The enlarged central portion 12 of the in-
sulating member 10 ordinarily fits quite
loosely in the internal cavity or space of the
shell; so that the interior of the shell at or
‘adjacent the wall section 17 and the periph-
ery of the insulator are not in very intimate
confact with one another, and indeed there
is commonly quite an appreciable space
‘about the enlarged central portion of the-in-
sulator; so thdt the flow of heat from the
shell to the insulator when the wall section
is heated as will hereinafter appear will be
reduced to a minimum as there is a gap, or
at least a portion of poor heat conductivity,
in the path through which heat flows to the
insulating member. )

The central electrode 18 of the plug ex-
tends through a passage provided in the in-
sulating member 10 while the outer or

13 and 14 and between:

. between the shell

as located in the hex-.

‘is placed between
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grounded electrode 19 is welded or other-

wise securedito the inner end of the shell 6, -

as is usual in spark plugs; although the form;

arrangement or other features of the elee-
trodes are in no way 1nvolved in this pres-

ent invention and may be varied without de-
parting therefrom. '

In assembling my improved spark plug
the insulating member 10 along with such
gaskets as may ke required is placed within
the hollow shell 6 and the annular rib 9 at
the upper end thereof is turned: inward to
provide the holding flange 11; which turn-
Ing in operation may be performed by the
use of any suitable machine, tool or device
such, for example, as by the dies 20, 21, Fig-
ure 3, of a suitable press, This operation is

.commonly performed at ordinary or Toom

temperature, that is, the rib 9 of the thell js
not heated prior to or during the -turning
in operation, as has heretofore commonly
been the case; from which it follows that
the die 21 which performs such operation
will have a long life, as it operates always
upon cold metal and is not heated to any
appreciable  degree by the article upon
which it operates.

This inturning of the holding flange 11 se-
cures the insulator in place within the shell
and, inasmuch as the gaskets at the joints
and the insulator are neces-
to some extent during this
in tightness to a degree
at the said joints; although the joints thus
formed are not so perfect as are necessary
or at least desirable in the finished plug to
prevent leakage of gas therethrough.

sarily compressed
operation, results

After the insulating member has been se- -

cured in place as above explained the plug
the conventionally shown
terminals 23, 24 of a suitable electric weld-
ing machine, see Figure 4, and current suf-
ficient in volume to soften the thin annular
wall section 17 is passed through the casing
6 simultaneously with the application of
pressure thereto through the terminals of
the machine: During this step the said wall
vields under the pressure transmitted thereto
from the machine terminals through the
more massive and unheated end portions of
the casing upon either side of the groove 16,
the gaskets are compressed to an extent such
that gas tight joints are secured between the
external shell and the insulating member
contained

selves to one another
positions which they occupy in the finished
plug. ‘Then and upon the interruption of the
flow of current the heated wall at the bottom

and assume the fixed

of the groove contracts and further com- '

presses the gaskets thus ‘providing a plug
in which the final pre~sure is due to the con-
traction of a heated portion of the metallic
shell thereof, but in which little or no heat
has been communicated to the insulating

therein, and all parts adapt them- }
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member' thereof; as the holding flange 11
has not been heated at all, and the heating
of the wall Section 17 has been for a short
time only.. Finally, the wall being commonly
spaced slightly from the central portion of
the insulator communicates little or no heat
thereto; and such heating as may occur is
of a massive part of the insulator remote
from the joints where heating will be the
least harmful, The heat of the wall section
17 is rapidly dissipated throughout the mas-
sive end portions of the shell upon each
side of the groove aforesaid when the flow
of current is interrupted, thus obviating local
heating of the insulator and distributing the
stresses incident to the assembling of the
plug more uniformly throughout the entire
structure thereof than has heretofore been
the case in single piece spark plugs.

While in explaining my invention I have
referred to the steps of turning the holding
flange 11 inward, and of heating the thin
wall 17 and subjecting the shell to the final

_-compressing action of the terminals 23, 24,

as performed by separate ‘devices, these two
operations may, if desired, be performed by
one and the same machine. In that case
dies the equivalent of the dies 20, 21 are
insulated from one another -and consti-
tute the terminals of an electric machine
of the riveting or welding type, and a cur-
rent of electricity of sufficient volume to
heat the wall 17 to the requisite degree
will be caused to flow through the body
and wall after the holding flange is turned
inward to secure the insulating member in
place within the shell. The turning in of the
holding flange should as a matter of course
be accomplished before the wall 17 becomes
heated to such a temperature as to yield ap-
preciably under the pressure due to the in-
turning of the holding flange; and the sup-
ply of heating current may, if found neces-
sary or desirable, be delayed somewhat to se-
cure the complete inturning of said flange
before any current flows through the dies
acting as terminals and the shell of the plug.

As a matter of course the pressure exerted
by the terminals will be maintained during
the heating of the wall 17 in order that said

wall may be compressed while in a softened

and yieldable condition, and the parts of
the plug made to assume their final posi-
tions, after which and as the wall contracts
the joints are subjected to a final gripping
action as hereinbefore explained.

Having thus described and explained my
invention I claim and desire to cecure by
Letters Patent: ! '

1. A spark plug comprising a.hollow me-
tallic shell or casing, and an insulating mem-
ber permanently held in place therein be-
tween two joints spdced apart from one an-

‘other; the wall of said casing between said
joints being reduced in area throughout a

part of its length, and the thin wall portion
thus produced having been compressed dur-
ing the manufacture of the }l)lug to a de-
gree sufficient to produce yielding of said
thin wall section, to thereby insure enhanced
tightness at said joints.

2. A spark plug comprising a hollow me-
tallic shell or casing, and an insulating
member: permanently held in place therein
between-two joints spaced apart from one
another; the wall of said casing between
said joints being reduced in area through-
out a part of its length, and the thin wall
portion thus produced having been heated
under pressure applied thereto, and permit-
ted to contract, during the manufacture of
the plug, to thereby insure enhanced tight-
ness at said joints. ’ '

8. A spark plug comprising a hollow me-
tallic shell or casing and an insulating mem-
ber permanently held in place therein be-
tween an internal supporting ledge of the
casing and an inturned holding flange in-
tegral with the casing and engaging said in-
sulating member, a portioni of said casing
between said ledge and holding flange hav-
ing been compressed subsequent to the in-
turning of the flange aforesaid into holding
relation with said insulating member to a
degree sufficient to produce yielding of said
intermediate portion.

4. A spark plug comprising a hollow me-
tallic shell or casing and an insulating

member permanently held in place therein

between an internal supporting ledge of the
casing and an inturned holding flange in-
tegral with the casing and engaging said in-
sulating member, and which shell is grooved
between said ledge and said holding flange to
thereby-provide a comparatively thin wall
section at the bottom of said groove and be-
tween said elements; said thin wall section
having been heated and compressed subse-
quent to the inturning of the flange afore-
said into holding relation with said insulat-
ing member. _

5. The method of making a spark plug
which consists in providing a hollow me-
tallic'shell or casing having an internal sup-
porting ledge, a rib at its upper end, and
an external circumferentially extending
groove between said rib and said ledge;
placing an insulating member within said
casing and turnine said rib inward and into
permanent holding engagement therewith;
and thereafter applying pressure to the por-
tions of said casing separated by said groove
to thereby compress the comparatively thin
wall section at the bottom of said groove to
a degree sufficient to produce yielding of
said thin wall section. -

6. The method of making a spark plug
which consists in providing a hollow me-
tallic shell or casing having an internal sup-
porting ledge, a rib at its upper end, and an
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external circumferentially extending groove
between said rib and said ledge; placing an
insulating member within said casing and

turning said rib inward and into permanent

8 holding engagement therewith; and there-
- after heating the comparatively thin wall
section at the bottom of said groove and

applying pressure to the portions of the cas-
ing separated by said ‘groove, to thereby
compress the thin wall section aforesaid. = 10

In testimony whereof I affix my signa-
ture, ’

HECTOR RABEZZANA.




