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To all whom, it may concern:

- UNITED STATES PATENT OFFICE,

PHILIP X. STERN, OF NEW YORI'{, N. Y., ASSIGNOR TO EARI;

CANEDY, OF CHICAGO

HEIGHTS, ILLINOIS,

SPARKING PLUG.

995,039,

Speciﬁcatioﬁ of Letters Patent,

Patented June 13, 1911.

Application filed December 26, 1901. Serial No. 87,330.

. Be it known that I,
citizen of the United Btates, residing in the
city of New Yorl, in the county and State
of New York, have invented certain new
and useful Improvements in Sparking Plugs,
of which the Tollowing is a specification.

¥ invention relates to sparking plugs for
internal combustion or explosive engines,

Pramie K. Stery, a

and pertains more particularly to that class

of plugs known as the high. tension or
“ jump-spark ” type; the principal object of
the invention being to improve the means

providing for the quick removal and inser-
tion of the electrode-carrying plug within

- the socket of the ignition chamber, whereby

I3

the insulating material may be cleaned with-

. out involving wire disconnection from the

20

immediate source of electrical supply. In
this particular, it may be well to here ex-
plain that in popular forms of electrical ig-
nition devices OF this class, one of the elec-

_trodes is carried by a plug of insulating ma-

terial, which when in position, presents a
pole carrying end, subject. to deposits of

~ carbon resulting from the combustion of the

- 30

" cuit interruption

35

40

- 45

50

hydro-carbon
such deposited
as a conductor
and thereby

mixture - within the engine,
carbon objectionably acting
to short circuit the current,
operating to destroy the ecir-
presented by the sepa-
rated electrodes and consequently defeats
the formation of an igniting spark between
the same. The facility referred to, for the
ready removal and cleaning of the plug,
obviates any difficulty from this source,
The general simplification and improve-

ment in the adjustability and manipulation

ofthe. parts, are also important objects of
the present improvements, .-

The several purposes noted, besides others
are attained by the novel construction subse.
quently deseribéed in detail and disclosed
in the accompanying drawings, in which
latter,— - . '

Figure 1, is'a central section of an elec-
trical ignition dev
vention. Fig. 2, is an exterior or plan view
of the socket or bushing which engages in
the plug-opening of the ignition chamber.

~ Fig. 3,152 %lan view of the nut for carry-
u

55

ing-the insulating plug. Fig. 4, is an in-
verted sectional plan view of parts shown
in Fig. 1, the section being taken in a plane
slightly below the ‘broken line @ @ in said

ice embodying my in--

figure, and certain portions omitted. Fig.
5, is a sectional view of the plug-carrying
nut, the section béing taken in the plane
indicated by the dotfed line b, b, Fig. 3.
Fig. 6, isa detail view of the lock for se-
curing the casing or housing. . :

Similar " reference characters designate
corresponding parts in the several figures
where they oceur.,

The metallic socket or shell 6, forms one of
a pair of pole terminals and has g threaded
nipple 7, secured in the threaded opening
of the wall 8, of the ignition or combustion
chamber, the thread of the nipple being of
such character as to adapt it to it those of
the opening therefor in any of the exist-
ing chambers provided -with standard half
inch gas-pipe threads. The inner end 9 of
the nipple, . projects within the chamber
and constitutes one of the insulated elec-

| trical contact members or electrodes of the

spark-gap points. The body or outer part
of this socket or socket 6, i1s presented by
a base which provides integrally the inner
seating 10, the cylindrical interiorly thread-
ed flange 11, and
and - slightly ‘depressed bearing 12. The
threads 11® of the flange 11 are interrupted
as " indicated in Fig. 2. The interiorly
threaded flange 11 projecting from the me-
tallic socket or bushing 6 Forms substan-
tially an” exterior metallic shell for the
reception of a freely removable insulated
unit, integrally formed and so disposed
with respect to the spark gap electrode or
terminal as to provide one of the electri-
cal conductors therefor, which will appear
more lucid by the following description of
the removable insulated unit and the dif.
ferent component parts thereof.

A washer 13 of copper or any suitable
resilient material rests upon the seating 10,
and upon this washer bears the inner end
forming a shoulder or flange of a chambered
nut 14 having external threads adapted to

éngajze those of the flange 11 and correspond-’

ingly interrupted, the relative arrangement

of both series of interrupted threads beine

such that a quarter turn of the nut will
suffice ‘to effect a positive engagement of
the same with the flange, while a movement

to a similar extent in the reverse direction,

will result in.a disengagement, and permit
the nut, by reason of thie anutual Interrup-
tions to be bodily withdrawn from the

the outer annular shallow -
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space within the flange. The nut or bush-

ing 14 is provided at its upper part with-

lateral Iugs 15 which occupy a plane above
the body of the nut and are located at dia-
wetrically opposite points of the same.
These lugs have vertical threaded recesses
16. The interior of the body portion of the

nut is also serew threaded at its upper por--

tion as indicated at 17 in Fig. 5.

A cylindrical porcelain plug 18, extends
snugly through openings therefor in the
bottom of the nut 14, washer 13, into the

central passage presented by the nipple 7,

the inner end 19 of said plug being shown
in Fig. 1, as terminating slightly short of
the inner projecting electrode portion 9, of
said nipple. Incermediately on the plug
18 is an annular enlargement 20, providing
a double shoulder -between which and the
bottom of the nut or busbing and within
the chamber thereof, is interposed a gasket
21 composed of one or more packing rings
of asbestos, whereby, upon the screwing-in
of the collar or ring 22, the plug 18 would
be forced by the shouldered or enlarged
portion against the gasket 21 and thereby
forcing the same into gas-tight engagemient
with the nut or bushing 14, thus effecting
the packing of the plug 18 in gas tight
relation by clamping the double shouldered
plug together with the gasket between the
bushing and the collar. The plug is forced
down and confimed within the nut by a

threaded ring or collar 22 screw:-threaded

into the bushing 14 surrounding™ the same
above the enlargement, bearing on the shoul-
der presented by the upper end of the latter,
said ring being engaged with the threads
17 for this purpose, the threads being of
such extent as will permit the ring to be
screwod down sto additionally depress the
plig and increase the compression of the
lower shoulder thereof on the gasket 21 to
compensate for wear or shrinkage of the
latter. Top openings in the ring 22, adapt
it to be rotated by a key spanner.
Centrally within the double shouldered
plug 18,is a small metal tube 23, which is ce-
mented in position and extends longitudi-
nally through the same, the plug having
conical recesses at its extremities to permit
the end portions 24 of the tube to be ex-
panded to assmmne a corresponding shape,
and positively secure said tube within the
plug and permit the expanded inner end to
constitute a metallic seat for the bearing
of the small tapered head 25, which is

oround In gas-tight. connection therewith, |
o = tel b)

and is carried at the inner extremity of a
stem - electrode 26, extending through: the
tube 23, and beyond the outer end of the
same, where it is provided with a cylindri-
cal portion 27, terminating in a porcelain
knob 28. The metallic bearing presented
by the inner expanded end 24 of the tube,

995,089

permits the head to seat intimately against
the same after the manner of a gas-tight
valve, an effect not easily accomplished were
the seating divectly against porcelain as the
granular character of the latter would pre-
clude its being ground or glazed sufliciently
uniform to afford such an intimate seating
of the head as would prevent the passage of
the gas under the high compression it under-
goes within the engine. A bent finger 29,
on the head 25 constitutes the other elec-
trode of the spark gap points and is in
proper relation to the electrode 9, to estab-
lish the circuit by the sparking-gap through
sald electrode 9. S

30 refers to an annulus of poreelain which
in cross section is generally of the form
indicated at the right in Fig. 1, and is pro-
vided at one side with a short neck 31
This annulus has a circular vertical slot for
the reception of a thin vertical metal ring
32, projecting slightly above the top of the
anunlus, said ring forming the other omne
of the pair of pole terminals. The ring-
receiving . slot is intersected by horizontal
openings 33, 34, the latter extending through
the neck 31. The opening 33 admits of a
small screw 35, being introduced to engage
a threaded perforation therefor in that
part of the ring spanning the opening,
thereby securing the ring in position in the
annulus. At the opposite side, the ring
has a perforation registering with the pas-
sage extending through the neck so that one
of the circuit wires 36%, extending within
said neclk, can be electrically connected with
the ring. ‘

A metal ease or housing 36, fits over the
annulus 30 and parts within the same, and
bears against the base 6, immediately within
a circular marginal flange 37 of the latter,
said flange serving to aid in the centering
of the case when placing it in position. A
slot 39 in the case, extending circumferen-
tially around the same for over 90 degrees,
provides for the passage of the neck 31 of
the annulus, and admits of a limited rota-
tion of the case or housing.

Snugly contained within the outer part of
the case, is a porcelain dome 40, which rests
upon the lugs 15 of the nut 14, and is pro-
vided with a short neck 41 occupying an
opening in the case and centrally perfo-
rated for the reception of the cylindrical
portion 27, of the stem-electrode. The in-
wardly extending annular flange 42 of the
dome, has a series of notches 43, as shown
in Figs. 1 and 4. .

A member in the form of an arched leaf
spring 44 is perforated for the passage of
the outer projecting part of the stem-elec-
trode and bears beneath the portion 27
thereof. The ends of this spring integrally
carry horizontally curved extensions 45, the
extremities 46 of which are bent to engage
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the notches 43 and prevent the spring from
turning relatively. to the dome. The ex-
tensions 45 are in electrical contact with
the upper edge of the ring 32, so as to con-
stitute one pole of a bridging contact. Ex-
tapped through the case
of the spring,
engage the threaded recesses 16 in the lugs
15 of the nut and serve to bind the case,
dome and nut together.

48 refers to a longitudinally extending
formed on the case and
provided with a Trecess 49 through which
extends a small shaft 50, the inner project-
ing end of which, rigidly carries a small cam

a finger - operating lever 52. A t-orsionaf
spring 58, surrounding the shaft within the
recess, has one end engaged with the wall
of the offset and the. other secured to the
lever 52 to normally hold said shaft for
maintaining the cam in firm contact with
the adjacent portion of the base 6 and thus
lock the case to the latter. It will be ob-
served by reference to Fig. 6, that the oper-
ative face of the cam is so disposed that any
slight accidental tendency of the case to
turn in a direction that would disturb the
position of the plug 18 or its electrode, will
cause the cam to more positively engage
with the base and thus serve as an efficient

From the foregoing description, it will be
easy to comprehend that with the parts ar-
ranged and adjusted as illustrated in F ig.
1, the arched spring 44 will serve to hold
the conical head 25 in gas-tight contact with
the metallic seat provided by the inner ex-
panded end of the tube 7, and at the same
time, said spring will maintain a proper
electrical contact with the ring 32, con-
nected with one of the circuit wires. With
the head thus held, the hent finger 29, will
coOperate with the nearest part of the inner

‘as an electrode,

ing myself to the

projecting end 9, of the nipple 7 to insure
the passage of the ignition spark. Should
the condition be such as to interefere with
the formation of the spark, the stem 26 may
be readily manipulated by means of the
knob 28 to turn the electrode 29 and shift
the point on the portion 9, co-acting to pro-
duce the spark.” This capability becomes
specially important in view of the fact that
the operative surface of the end 9 contains
numerous irregularities, any one of the more
prominent of which will cosperate with the
electrode 29 when -in its nearest -position,
to produce a spark, an effect not liable to bey
attained should that point of the end 9 by’
reason of the irregularity referred to, be
more remote. The capacity for shifting:the
electrode 29, provides for.the Zice adjust-
ment of the sparking point withdue regard

'dotble

lar and- carrying- the

to the contingencies adverted to. -
When the plug 18, requires cleaning, the I
\ : N A

2

lever 52, can be moved by a finger of the
same hand that grasps the case 36, to dis-
engage the cam 51 from the base, and the
case then given a quarter revolution which
on acount of the engagement of the screws
47 with the lugs
2 corresponding rotation of the latter sufii.
cient to disengage its threads and permit the
case, nut and plug to be bodily removed
from the bushing. Obviously, “the “parts

70

of the nut 14, will effect -

75

can be restored-to their formenr engaged ve- °

lation by
tion, and by the reéngagement of the cam 51.
While "the engaged interrupted threads
of the flange 11 and nut 14, constitute a
locking means for securing the plug 18 in
position, the full quarter revolution of the
nut will result in the jamming of its inner
end against the washer 13, thus providing
further locking provision for the same pur-
ose. -
P I-shall hereinafter occasionally refer to

an equally simple quarter revolu-.

80

85

the freely removable parts, to wit, the nut -

14, plug 18 and stem-electrode 26 taken to-
gether, as an electrode plug, and the stem-

‘electrode 26 as that of a ‘stem, an electrode

carrying stem, or an electrode or movable
electrode and the inner end 9
7 as a stationary, a fixed electrode, or simply
and the spring 44 as another

90

of the nipple -

95

electrode in accordance with the sense in -

which they are employed.

The novel electricsl sparking device is
highly efficient, can be operated, adjusted
and removed in a. quick and convenient
manner, and is readily adapted for repair
parts. There are other capabilities and ad-
vantages that have become obvious from
the preceding detailed description and are
therefore believed not to require further ex-
planation. : '

I do not wish to be understood as Yimit-
particular construction
and arrangement of electrical igniting de-
vice shown and described, but reserve the
right to such modifications and changes as
are fairly within the spirit of my invention.

Having now described iy invention, what "

I claim as new and desire to secure by Let-
ters Patent, is: . o

1. In an electric sparking plug, the com-
bination with an exterior .mefallic shell
forming one of the electric conductors, of a
bushing screwthreaded into the exterior

-shell and formed with an annular shoulder
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on its inner wall, a clamping collar screw:

threade? into the top
houldered plug of insulating ma-
the bushing and col-
other conductor and
interposed  between
and the bushing,

terial clamped between

suitable packing rings
the shoulder of the plug

the bushing forming with the insulating

plug and conductor, a removable ‘unit of the
sparking. plug.

of the bushing, a

125

o



10

20

25

30

35

40

50

55

60

65

X

2. In an electric sparking plug, the com-
bination with an exterior metallic shell
forming one of the conductors, of a bushing
screwthreaded to the exterior shell and
formed with an annular shoulder on its in-
ner wall, a clamping collar screwthreaded
to said bushing, a double shouldered plug of
insulating material clamped between the
bushing and collar and carrying the other
conductor, the bushing forming with the in-
sulating plug and conductor, a removable
unit of the sparking plug.

3. In a sparking plug, the combination
with an exterior metallic shell forming one
of the electric conductors, of a bushing screw
threaded to the shell, an insulator plug
adapted to be carried by the bushing, means
for securing the bushing to the insulator
plug whereby the same constitute an inde-
pendent unit, said securing means being in-
dependent of the shell, and an electrode car-
ried by the insulator plug.

4. In an electric sparking device, the com-
bination with a metallic shell forming one
of the electric conductors, of a bushing
threaded to said shell and carrying an in-
sulator, an electrode extending through the
insulator forming with the bushing and in-
sulator a removable unit, and a spark point
carried by the said unit and forming the in-
ner end of the electrode, the body of the in-
sulator extending beyond the end of the
bushing a distance greater than the distance
of the spark gap between the said point and
shell.

5. In an electric sparking plug, the com-
bination of a metallic shell forming one of
the electric conductors, of a bushing screw
threaded to said shell and carrvying an in-
sulator, a metallic tube carried hy said in-
sulator, a conductor carried by said metallic
tube having at its inner end a fixed spark
gap between it and the ﬁldja,cent portion of
said metallic shell or "metallic extension
therefrom, external means for changing the
position of the fixed spark gap by a rotary
movement of said conductor, the bushing
forming with the, insulator, metallic tube
and - conductor, a removable unit of the
sparking plug. '

6. In an electric sparking plug, the com-
bination of a metallic shell forming one of
the electric conductors, a bushing screw
threaded to s2id shell and carrying an in-
sulator, a conductor carried by said insula-
tor, the bushing forming with the insulator
and conductor, a removable unit of the
sparking plug, a second insulator supported
by an extension from said metallic shell and
carrying a second electric conductor- pro-
vided with means for attachment to the cur-
rent supplying wire, means for securing an
electrical connection between the exterior
end of the conductor carried by said first
mentioned insulator and the conductor car-

995,039

ried by the second mentioned insulator to
which the current supplying wire is at-
tached, upon the positioning of the bushing
carrying the first mentioned insulator and
its conductor as a unit, the arrangement be-
ing such that the said unit can be removed
from said metallic shell without disconnect-
ing the current supplying wire.

7. In an electric sparking plug, the com-
bination with a metallic shell forming one
of the conductors, of a bushing screw thread-
ed to said shell and carrying an insulator, &
metallic tube carried by said insulator, a
normally stationary conductor carried by
said metallic tube, having a fixed spark gap
at its inner end between it and an adjacent
conductor, and external means for changing
the position of the fixed spark gap by
means of a rotary movement of the con-
ductor. . :

8. Inan electrical ignition device,thecom-
bination with-a socket, of a plug of insu-
lating material adapted for free insertion in
said socket and containing an electrode, pro-
vigion for securing said plug by a movement
independent of that attending the free in-
sertion thercof, a contact member insulated
from the socket member, and a member as-
sociated with the electrode adapted to con-
tact electrically against said contact mem-
ber by the positioning of the plug.

9. In an electrical 1gnition device, the com-
bination with a socket and an annulus having
a contact, of a plug of insulating material
having a metallic scating at its inner end,
said plug adapted for free insertion in said
socket and containing an electrode terminat-
ing in an inner head, a member associated
with said electrode for maintaining said
head gas tight, against the seating, and for
clectrically bearing against said contact
member upon the positioning of the plug,
and provision for securing said plug by o
movement independent of that attendingthe
free insertion thereof.

10. In an electrical ignition device, the
combination with a socket and an annulus
having a contact, of a plug of insulating
material having a metallic seating at its
inner end, said plug adapted for free in-
sertion in said socket and containing a rev-
oluble electrode, projecting at its onter end
and terminating in an inner head, a member
agsociatetd ‘with said electrode for maintain-
ing said head gas tight against the seating,
and for electrically bearing against said con-
tact’ member upon the positioning of the
plug, and provision for securing said plug
by a movement independent of that attend-
ing the free insertion thereof.

11. Inanelectrical ignition device, the com-
bination with a socket and an annulus hav-
ing a contact, of a plug of insnlating mate-
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ried by said electrode for velectric:;ﬂly bear-

.ing against said contact member upon the
positioning of the plug, provision for en-

gaging sald plug by a movement independ-
ent of that attending its free insertion, and
a lock for resisting the disengagement of the
plug.

12. In an electrical ignition device, the
combination with a socket and an annulus
having a contact, of a bushing carrying a

plug of insulating material adapted for

free insertion in said socket and containing
an electrode, a member carried by the latter

for electrically bearing against said contact-

member, upon the positioning of the plug,
provision for engaging the plug by a move-
ment of the bushing independent of that
attending thé plug-insertion, and a lock for
holding said bushing against a. disengage-
ment movement. - :

13. In an electrical ignition device, the
combination with a socket and an annulus
having a contact, of & nut adapted for free
insertion therein, a plug of insulating mate-
rial to which said nut is secured and con-

‘taining an electrode, a member -carried by

said electrode for -electrically bearing
against said contact member upon the posi-

tioning of the nut accompanied by the plug -

and its _electrode, and provision for engag-
ing said nut by a movement independent of

that attending the free insertion of the plug.

14. In an electrical ignition device, the
combination with a socket and an annulus
having a contact, of a case, a nut and elec-
trode-plug connected together. said- . it
adapted for free insertion in the socket, a
member connected to the electrode-plug for
electrically bearing upon said contact' mem-

ber, upon the positioning of the nut, ‘and

provision for engaging said nut by’ a move-

ment independent of that attending the

- free insertion of the plug.

45

- plug connected together,

50

55

60

. Within said nut against said

15. In an electrical ignition. device, the
combination with a socket and a contact
member, of a case, a nut and an electrode-

for free insertion in the socket, a member
connected to the electrode-plug for electri-
cally bearing on said contact member upon
the positioning of the nut,. provision for
engaging the latter by a movement inde.
pendent of that attending its free insertion,
and a lock externally on the case for resist-
ing the disengagement of the nut. =

16. In an electrical ignition device,” a
chambered socket, a nut within said chaim-
ber and an asbestos packing bottomed there-
in, said socket and nut provided with mu-
tually engaging means adapted to be disen-

gaged' upon a relative partial rotation be-.

tween the socket and nut,

an insulating
plug having a shouldered

portion clamped
packing, and an
clectréde carvied by said phrg. ' :

said -nut adapted -

3

17. In an electrical ignition device, a
chambered socket and a yielding metal
washer bottomed therein, a nut within said
chamber and bearing on said washer, said
socket and nut provided with mutually en-
gaging means adapted to be disengaged upon
a relative partial rotation between the
socket and nut, a non-combustible fibrous
washer within the nut, an insulating plug
having a shouldered portion clamped within
said nut against said fibrous washer, and an
electrode carried by said plug.

18. In an electric sparking plug, the com-
bination with a metallic shell forming one
of the electric conductors of a bushing
screw threaded to said shell and carrying
an insulating plug or sleeve, a conductor
carried by said insulator, means whereby the
bushing with the parts carried thereby may
be inserted into and withdrawn from the

shell by a straight movement longitudinally

of the shell and whereby the same may be
secured or released by a partial revolution
relative to the shell and means for rotating
the shell, the said means comprising a casing
for said shell and bushing. .
19. In an electric sparking plug, the com-
bination with a metallic shell forming one
of the electric conductors of a bushing screw
threaded to the shell and carrying a plug
of insulating material, the bushing forming
with the insulator and plug a removable
unit of the sparking plug, and a casing se-
cured to and inclosing the shell and bushing.
20. In an electric sparking plug, the com-
bination with a metallic shell forming one
of the electric conductors, of g bushing
screw threaded to the shell and carrying a
plug of insulating material, a conductor car-
ried by said insulatin lug, the bushing
forming with the insulator and conductor
a removable unit of the sparking plug, and
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a casing for the shell and bushing, the said .

casing being secured to the bushing and con-
stituting a lever or handle for removing
the bushing, e

21. In an electric sparking plug, the com-
bination with a metallic shell forming one
of the electric condiictors of
screw threaded to the shell and carrying a
plug of insulating material, a conductor car-
ried by said insulating plug,
forming ‘with the insulator and conductor
a removable unif of the sparking plug, and

‘a casing secured to said bushing, and inde-
"pendently secured to the shell. »

~22. In an electric sparking plug, the com-
bination with a metallic
of ‘the conductors,
threaded: to the shell and’ carrying a- plug
of insulating material and a conductor car.
ried by said insulating plug, the bushing
forming witli the insulator and conductor
a removable unit of the sparking plug, a
casing secured to the bushing and constitut-

a . bushing '

110

118

the bushing *
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shell formirg one. . .
~of a bushing screw 1 25
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ing a lever or handle for adjusting the same,
and means on the shell for securing the cas-
ing in position.

23. Iu anelectrical sparking plug,a soclet
provided with an external Insulated clec-
trical connection for one of the circuit wires,
an interlocking insulated removable elec-
trode within the socket in ciicuit with the
insulated connection, and carried by a stem,
said electrical connection being permanently
connected with said sparking plug, said re-
movable electrode being provided with
means for freely inserting the same into
said socket, and conversely for the free un-
locking and withdrawal of the same from
said socket, and means carried by the stem
for establishing an electrical communication
with said external electrical connection and
the circuit wire therefor, upon the insertion
of sald electrode within said socket and
locking the same thereto.

24. In an electrical ignition device, a
chambered socket, an insulated electrical
connection for one of the circuit wires, ex-
ternal to said socket, a plug within the fat-
ter and countersunk at its inner end, an elec-
trode stem carried by said plug and having
at its inner end a finger and a head said
finger having its bearing in said head, and
a metal member on said stem maintaining
the head thereof in intimate bearing in the
countersink, said metal member also being in
circuit contact with the external insulated
connection, said plug and said electrode

-adapted to be withdrawn from the chamber

independently of the wire attachment to
the insulated electrical connection.

25. In an electrical ignition device, a plug
of insulating material %aving a recessed in-
ner end, a metal tube within said plug and
having an expanded inner end forming a
seating and an enlarged outer end for se-
curing the tube and for retaining said seat-
ing intimately within the plug-recess, and an
electrode within said tube and provided with
a head maintained in gas-tight bearing
within said seating.

26. In an glectrical ignition device, a plug
of insulating material having recessed ends,
a metal tube cemented within said plug and
having its end portions expanded to bear in
said recesses, the inner end portion forming
a seating, and an electrode within the tube
and provided with a head maintained in
gas-tight bearing within said seating.

27. In an electrical ignition device, a rel-
atively stationary electrode having an ex-

tended curved sparking - surface, a plug of

insulating material having a recessed inner
end, a metal tube within said plug and hav-
ing an expanded inner end forming a seat-
ing. and a laterally *urned outer end for se-
curing the tube and for retaining said seat-
ing intimately within the plug recess, and
an cleetrode revolubly mounted within said

995,039

tube and provided with a head maintained
in gas-tight bearing within the seating, and
having a finger disposed radially relative
to the said stationary electrode.

28. In an electrical ignition device, a rela-
tively stationary electrode having an ex-
tended curved sparking-surface, a plug of
insulating material having a recessed inner
end, a metal tube within said plug and hav-
ing an expanded inner end and forming a
seating, and a laterally turned outer end
for securing the tube and for retaining said
seating intimately within the plug-recess, an
electrode revoluble within the seating and
provided with a head having a finger dis-
posed radially relative to said stationary
electrode, and a spring for maintaining said
head in gas-tight bearing within the seating.

29. In an electrical sparking plug, a
chambered socket provided with an inter-
rupted screw thread, an external insulated
electrical connection for one of the wires
leading to said socket; a nut in the latter; a
plug within said nut within the latter, said
nut provided with an interrupted thread
corresponding to the socket, a stem within
the plug and a casing therefor, said plug be-
ing in electrical cireuit with the said insu-
lated connection, the plug and contained
electrode being adapted upon a partial rota-
tion of the nut, to be withdrawn from the
chamber indeperrdently of the wire attach
ment to the insulated connection and means
between the casing and the electrode for
effecting a gas-tight connection.

30. In an electrical ignition. device, a
chambered socket and an insulating plug
therein, said socket and plug provided with
mutually engaging means adapted to be dis-
engaged upon a relative partial rotation be-
tween the socket and the plug, a metallic
tube within the same, an clectrode within
the tube, and an externally located lock en-
gaging a fixed part and adapted upon a par-
tial rotation to become unlocked and pernit
the disengagement of the plug and its con-
tained electrode and their removal from the
socket. . '

31. In an electiiceal {ignition device, a
chambéred socket witht a resilient metal
washer bottom therein, and a nut within
said chamber and bearing on the washer,
said socket and nut provided with mutually
engaging means adapted to be disengaged
upon a relative partial rotation between the
socket and nut, an insulating plug secured
to said nut and containing an eleetrode, and
an externally located lock engnging o fixed
part and adapted upon a partial rotation to
become unlocked and permit the disengage-
ment of the plug and its electrode and their
removal from the socket.

32. In an electrical ignition deviee, a
chambered socket, an insulated plue thevein
and containing an electrode, a case or hons-
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ing masking the chambered portion of the
socket and plug therein and connected with
the latter, said case or housing having a lock

-engaging a fixed part and adapted when un-

locked to permit the conjoint removal of the
plug, its electrode and the case or housing.

33. In an electric ignition device, a cham-
bered socket and an insulating plug therein
containing an electrode, said socket and plug
provided with mutually engaging means
adapted to be disengaged upon a partial
rotation between the socket and plug, a case
or housing masking the chambered portion
of the socket and plug therein and con-
nected with the latter, said case or housing
having a lock engaging a fixed part and
adapted when unlocked to permit the dis-
engagement of the plug from the socket,
and the conjoint removal of said plug, its
electrode and the case or housing.

34. In an electrical ignition device, a
chambered socket, an insulated electrical
connection for one of the cirenit wires, ex-
ternal to said socket, an insulating plug

- within the latter, said socket and plug pro-
vided with mutually engaging means adapts |
ed to be disengaged upon a partial rotation:

between the socket and plug, an electrode ‘in,
the plug and in circuit with said insulated
electrical connection, a case or heusing
masking the chambered portion of. the
socket and plug therein, said case or hous-
ing having a lock engaging a fixed part and
adapted when unlocked to permit the disen-

gagement of the plug from the socket and .

the conjoint removal of the plug, its elec-
trode, and the case or housing independent
of the wire attachment to the insulated elec-
trical connection. » _
35. In_an electrical ignition device, a
chambered socket and insulating plug con-
taining an electrode, an insulated electrical
connection for one of the circuit wires, ex-
ternal to said socket, and a case or housing

the chambered portion

of the socket and
plug;

said case or housing provided with en-

gaging means adapted upon a partial rota- |-

tion of the case or housing to permit ; itd”
withdrawal conjointly ‘with the plug and its
electrode’ independent of the wire attach..
ment to the insulated electrical connection. . -

86. In- an electrical ignition device a
chambered socketiiand an.iinsulating plug
therédin ‘containing an electrode ‘said socket
and plug provided with mutually engaging
means adapted to be disengaged upon a rel-
ative partial rotation' between said socketn,

for one of thegircuit wires, external to said
socket, and a case or housing masking ‘the -
insulated electrical connection, the cham-
bered- portion of the socket and plug; said
casing or housing'provided with ‘engaging

having an inner recess,

. . ing | dorge,
masking the insulated electrical connectien, . |*

‘seat and provided with the

means adapted upon a partia]l rotation of
the case or housing to effect the disengage-
ment of the plug from the socket, and the
conjoint withdrawal of the plug, its elec-
trode and the case or housing independently
of the wire attachment to the insulated elec-
trical connection.. T

87. In an electrical ignition device, =
chambered socket and an insulating plug

therein containing an electrode, an insulated

electrical connection for one of the circuit
wires, external to said socket, a eircuit con-
tact-making member connected to said elec-
trode, a case or housing masking the cham-
bered portion of the socket, pfug therein,
electrode and its circuit-making member ;
and engaging means for the case or housing
adapted when disengaged to permit the con-
joint withdrawal of the plug, electrode, its
contatt member, and the case or housing in-
dependently of the wire attachment to the
insulated electrical connection.

88. In an electrical ignition device, the

combination: with a socket having an insu-

lated electrical contact, of an insulating plug

7

adapted for said socket and containing an.

electrode; an insulating dome through which
the electrode extends, having an inner re-
cess and connected to said plug, and a mem-
ber carried by said electrode within the
dome recess and adapted to be brought in

electrical bearing against said contact by the™

positioning of the plug.- :
39. In an electrical ignition device, the

combination with a socket having an insu-

lated electrical contact, of an insulating plug

‘adapted for free insertion in said socket and

containing an electrode, means for securing
said plug by a movement independent of
that attending the free insertion thereof, an
insulating dome conmected to said plug, and
an electrode carried

plug and extending through said
and a smember carried by said elec-
trode ‘within the dome recess and adapted
to_be.brought in electrical bearing against
said contact by the positioning of the plug.

40. In an electrical sparking plug, the

by - the

‘combination with a socket #iid i relatively
‘stationary electrode,
‘adapted- for free insertion and withdrawal

of an insulating plug

from said socket having a depressed: metal-
lic seating at its inner end .and a revoluble
spring retracted head bearing against said
other electrode.
41. In an electrical sparking the
combination with a socket and
stationary electrode, of an insulating plug
adapted for free insertion and withdrawal
from said socket, having a depressed metal-
lic seating at its inner end; a head-bearing
in said seat and provided with the othop
electrode, and a revoluble ‘spring seated stem

plug,

- connected with the head and extending

a relatively -
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through the plug to permit of the adjust-
ment of the electrode while the plug is posi-
tioned. ‘

42. In an eclectrical sparking plug, the
combination with a socket and a fixed elec-
trode, of an insulating plug containing a
movable electrode carrying stem and adapt-
ed for free insertion in said socket and for

free withdrawal therefrom, a lock coacting .

between the two for securing the said socket
and said plug, an insulating dome through
which the stem extends, and a spring en-
gaging the latter and the insulating dome.

43. In an- electrical ignition device, the
combination with one electrode, of a plug
containing a metal tube retained by expand-
ed ends, and an electrode - carrying stem
within said tube and having an inner head
maintained in gas-tight seating within the
inner expanded end. :

44. In an electrical gparking plug, the
combination with a socket and fixed elec-
trode, of an insulating plug carried by the
socket and adapted to free insertidn there-
in, a lock for securing the plug to the socket,
an electrode carried by the plug, a circuit
wire connection for the plug- electrode
adapted to permit of the removal of the
plug and the electrode independently of said
wire connection and without disconnection
of said wire, and a case connected with said
plug having a slot for the passage of the
circuit wire and permitting the turning of
the case for the engagement or disengage-
ment, of the same, together with the plug
and its electrode.

45. In an electrical ignition device, the
combination with an electrode, of a plug,
containing a movable electrode - carrying
stem extending beyond the outer end there-

“of and provided with an insulating knob,

circuit contacts at opposite sides and ex-
ternal to the plug; and ‘a leaf spring en-
gaging the stem and adapted for bearing
against the circuit contacts upon the posi-
tioning of the plug.

46. In an electrical ignition device, the
combination with an electrode, of a plug
containing an electrode-carrying stem, con-
tacts at opposite sides and external to the
plug, and a leaf spring engaging said stem
for supporting the latter in position and
adapted for bearing against the contacts
upon the positioning of the plug.

47. In an electrical ignition device, the
combination with an electrode, of a plug,
an electrode - carrying stem, an insulated
metal cireuit-ring surrounding the plug, and
a leaf spring engaging the stem and adapt-
ed for bearing against the ring upon the po-
sitioning of the plug. : :

48. In an electrical ignition device, the
combination with an electrode, of a plug,
containing an electrode-carrying stem, an
insulated detachable cireuit-ring surround-
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ing the plug, and a leaf spring engaging the
stem and adapted for bearing against the
ring upon the positioning of the plug.

49. In an clectrical ignition device, the
combination with a socket base and elec-
trode, of a plug containing an electrode-car-
rying stem, an insulating annulus mounted
on said base around the plug and provided
with a circuit contact member, and a leaf
spring engaging said stem and bearing
against the contact.

50. In an electrical ignition device, the
combination with a socket base and elec-
trode, of a plug containing an electrore-
carrying stem, an insulating annulus mount-
ed on said base and having a circular ver-
tical recess, a circuit ring movably secured
in said recess and presenting a contact sur-
face, and g leaf spring engaging said stem
and bearing on said surface.

51. In an electrical ignition device, the
combination with a socket base and ‘elec-
trode, the former having a flange, of a plug
secured within the base and containing an
electrode-carrying stem, an insulating an-
nulus mounted in said base and. having a
circuit -contact member and a leaf spring
engaging said stem, and bearing on said con-
tact member.

52. In an electrical ignition device, the
combination with a socket base and ‘elec-
trode, of a plug containing an electrode-
carrying stem, an insulating annulus mount-
ed on said base and having a circular recess,
a ring secured within said recess, a circuit
wire connecting with the ring, and an elec-
trical connection between the latter and the
stem.

53. In an electrical ignition device, the
combination with a socket base and elec-
trode, of a plug contaihing an electrode-
carrying stem, an insulating annulus mount-
ed on said base and having a circular ver-
tical recess intersected by lateral openings,
a ring within said recess and retained by a
screw in one of said openings, a circuit wire
within the other opening and connecting
with the ring, and an electrical connection
between the latter and the stem.

54. In an electrical ignition device, the
combination with a socket' and fixed elec-
trode, of a plug containing an electrode-
carrying movable stem, a case and insulat-
ing dome through which said stem extends,
and means for securing said plug, dome and
case in position. ‘

55. In an electrical ignition device, the
combination with a socket and fixed elec-
trode, of a plug containing a movable clec-
trode - carrylng stemn, an insulating dome
through which the stem extends, and a leaf
spring engaging the latier and the insalai-
ing dome.

56. In an electrical ignition device, the
combination with a socket and fixed eclec-
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trode, of a plug containing a movable elec-
trode- carrying stem, an insulating dome
through which the stem extends, a curved
circuit contact, and a leaf spring engaging
the stem and dome, and bearing on the con-
tact member.

57. In an electrical ignition device, the
combination with a socket and fixed elec-
trode, of a plug containing an electrode-
carrying stem, an insulating dome with
which the stem engages, said domé having a
recessed flange, a curved contact member
and -a leaf spring engaging the stem and
having a horizontal bearing on said member.

58. In an electrical ignition device, the

combination with a socket and fixed “elec-
trode, of an electrode carrying plug of in-
sulating material, and a case for masking
the plug and having a shaft carrying a cam
normally engaged with a fixed part inde-
pendent of the case, and provided with a
finger lever. ' ,
. 59. In an electrical ignition device, the
combination: with a socket and fixed elec-
trode, of a plug of insulating material for
said socket, an electrode carried by said
plug, a circuit wire connection for the plug
electrode adapted to permit the removal of
said plug and electrode independent of said
wire connection and without disconnection
of said wire, and a case connected with said
plug and having a slot for the passage of
the circuit wire and permitting the turning
of the case to permit the engagement or dis-
engagement of the same together with the
plug and its electrode. ‘

60. An electrical ignition device, compris-
ing a plug and socket relatively separable
and insulated, and mutually presenting
spark gap points for disruptive discharge,
the plug provided with means for being
locked and secured in position in the socket,

and bridging electrical contact members for

completing the circuit through the spark-
gap, together with means for varying the
position of the spark-gap.

61. In an electrical sparking plug, the
combination with an exterior metallic shell,
forming one of the electric conductors, of a
bushing disposed within the exterior shell
the same being provided with a shoulder, a
double shouldered plug of insulating ma-
terial clamped within the bushing, suitable
packing rings interposed between the shoul-
ders on the plug and the bushing, and an
exterior cap secured to the shell for secur-

=

ing the plug thereto, the bushing and cap
forming with the insulating plug a remov-
able unit of the sparking plug.

62. In an electrical sparking plug, ‘the
combination with an exterior metallic shell,
forming one of the electric conductors,.of a
shouldered perforated plug of insulating
material, an end thereof presenting a me-
tallic surface,a headed stem passing through
the plug and forming the other electric con-
ductor, an exterior perforated dome of in-
sulating material, means for forcing the
head of the stem into engagement with the
corresponding metallic surface of the plug,
and means carried at the opposite end of
the said stem for bearing against the said
dome.

63. In an electric sparking plug, the com-
bination with an exterior metallic shell,
forming one of the electric conductors, of a
shouldered perforated plug of insulating
material, the inner end thereof presenting a
metallic surface a headed stem passing
through' the plug and forming the other
electric conductor, a bushing secured to the
shell, a packing ring between the bushing

‘and the shoulder of the plug, an exterior

perforated dome of insulating material car-
ried by the stem, means for forcing the head
of the stem into engagement with the cor:
responding metallic surface of the plug,
and a knob carried at the opposite end of
said stem for bearing against the said dome.

64. In a spark plug for explosive engines,
the combination with a threaded nipple
adapted to be inserted in the wall of the
engine and having an interrupted threaded
outer part, of a shouldered insulator hav-
ing an electrode extending therethrough
carrying a sparking terminal at its lower
end, and a locking member embracing the
insulator having a part resting against said
shoulder and having an interrupted -thread
complementary to that of the nipple adapted
to engage therewith, and iaterally extending
means for partially turning the locking
member whereby the insulator can be -se-
cured to and released from the nipple upon
a partial turn of the locking member. '
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In testimony whereof, I have signed my

hame to this specification in the presence of
two subscribing witnesses. '
PHILIP K. STERN.
Witnesses: : '
Wirniam PAXTON,
M. BruMEr. .

Copies ‘of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
Washington, D. €.”




