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-To all whom it may concern:.

Be it known that I, WiLrzam
a citizen of the United States, residing a{
New York, in the county of New- York and
State of New York, have invented certain
new and useful Improvements in Spark-
_Flug's, of ‘which the following is a specifica-
ion. - :

This invention relates to spark plugs; and

it comprises a spark plug for an explosion

motor provided with an électrode or pole |

' plece in cobperative relationship to an in-

15

- ing a plurality of smaller distributed flame- -
extinguishing orifices; all as more fully.

‘20

closing foraminous member, said forami-

nous member constituting a second pole piece |

‘and having a sparking orifice in codperative
relationship to the first pole piece, and hav-

hereinafter set forth and as claimed.

~ perienced with the spark forming devices

. in ‘the engine cylinder, for the reason that

25

Bie'cés’ténd_to’ become covered with -an ad- |
‘herént. coating of carbon or soot which, in

‘80

35

0

employed for igniting the explosive mixture

the ifsulating surfaces between the pole

pole gap. In-a spark plug, there must of
neces;‘s:ﬁy be a layer of insulation, which is
generally -of porcélain, between the pole

ieces and there is much difficulty in keep- -

ing the surface of this insulating layer free

from soot. One of the chief eauses of this"

deéposition of soot is the sudden chilling of

the hot'explosion flame carrying incandes--

cent carbon particles as it impinges on- the

relatively cool. .metal around the plug, the:

explosion cylinder: being wusually water-

jacketed. - In the casé of mixtures rich in.

hydrocarbons, as for example the gasolene-

. 'a1r mixture commonly employed in automo-

biles, this effect is especially pronounced.

“The soot produced in the cylinder is oily in

its nature and tends to cling stropgly to por-
celain. - Another important cause of a car-

" bon-film formation is the crac’king and ‘car-
. bonization of the heavier oil injected: into

50

9%

the cylinder for purposes of librication.
This oil is distributed by the repeated com-
pressions and explosions to_every part of

the ‘cylinder chamber as a clinsi.ng film l_'or~
irect explo-

‘layer, and by exposure to the

igion flame “it’ becomes cracked, baked and
‘carbonized ‘itito- a* tenacious film. - The re-
sult- of these combined causes-is therefore
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pansion of the gases in’tl

- In the operation of internal combustion.|
motors, considerable difficulty is always ex- | Wi r’
being produced between ‘th

u

‘excellent soot-accumulati
sulation between the electr

:sparking terminals it .ddes

‘time, short circuits the current around the : b-C 0
. Where formed on the insulal

‘use of an engine until th
“been -taken out -and. the;in,
freed from adhering go

o pit and ‘wear away.
- ing-constant adjustment,

. the insulation,

-at each change

_relatively small howeve t}h $8D Acks c)ij&e
& -Davy lamp ‘in.that' the flame "ip: the ex-

' posit.soot within the cai};
. expansion: incident to :;e;;];ilgﬁltgq;
| not permanently -clog these

&

Patent‘(;'d-'

that every surface within t Ain
direct contact with the expldsion‘flaine tends
to_become coated with soot. '‘And with the
usual structures in spa_i‘k"}glﬁ“'s; the insula: 60
tion is exposed more or le&§ 'dirdetly to the
flame. Sometimes the insultion 'is plac
at the base of a restricted “charibés

And in the alternate comj

or less of the sooty gas

small chamber and leave theirsoot

Occasionally ‘the insulation i Kooy
a metal cap having a perf % By
. point, t
it
h

with the end of the spark

walls of the perforation; b
similar' reasons, has béen:’

cept where the soot coatij;g, 0

circuit resulting in ti

i

1 i
LU
:

posited on sparking points’

placement of the electrode’
In the present inventi
cap but in lieu of leaving
thereby forming a dead g
provide
of substantially unifor
orifices, each too small
of flame therethrough. . ’I'h
cép chambetr forming a.des
small perforations operate tQed:
sures within and withoutrthe ¢t
i ﬁr,essu pas
into and out of the cham
tions. The perforations. ]

plosion chamber canno!
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- ter of the cap face 1s.a relatively

the rush of gases therethrough is relatively
violent. o

In a particularly advantageous form of
plug embodying my invention the end -of
the plug to be inserted into the body of the
cylinder is provided with a foraminous
‘metal thimble or cap, forming one pole piece.
and inclosing another and rodlike pole piece-
which at its base is passed through the usual

insulating layer. Approximately in the cen- |

i large ori-

fice registering. with the end of the pole

piecé, and distributed’ over -the remaining

surface of the cap are a number of consider-
ably smaller distributed orifices of such di-
ameter that they will not permit the passage

of flame. The thicker the metal of the cap”
the Iarger, within bounds, may be these per-

forations. The cap may be chrome steel.

The ‘other codperating pole. piece is best:
mounted -substantially in the axis of the

plug and is insulated from its walls in the

usual way as by a porcelain sleeve. Tts

s‘parkinﬁe-terminal 15 ‘best peaked or cone-
shaged

to fit tightly in the large orifice and is so.

 positioned in use with respect to this large

- 30

central orifice of the ca};l that the distance:
between the edges -of the orifice and the
adjacent conical pole point is substantially

- uniform at all points and the width of the
* annular clearance is approximately equal

to the diameter of the smaller orifices in

- the face of the thimble, thereby preventing

35

" arrangement the A;Enltil_lg :spark is produced

40

the passage of flame in either direction. - By
_screw-threading this pole piece it may be
made adjustable in this respect. By this-

at the strface of the protecting cap between:
the edges of the orifice and the point of the
electrode and in contact with the explosive’

~ mixture in’the cylinder. In mounting the

45

" nayrow snnular cleardnce is produced be-.|

50

- nites the mmain box

i of the main flame into the cap. chamber |
6.
. the cap chamber: positively sweep out- the |

plug . in- position, the adjustable threaded
cone-pointed pole_piece is screwed into posi-
tion until it engages with the orifice and is
then given a backward turn until the desired

tween: the orifice. edges and the cone point.'|

With' this. nharrow clearance, a hot, blue,

“highly efficient s‘ga‘rk.’.i_s’ -produced. This ig-
dy of mixturein the cylinder:

but the flame thereof cazrinot pass backward

into the cap chiamber. With the described

- .-'tyﬁe' of foraminous cap, the cap--chamber |
55w

1 also contain explosive mixture and this
small sub-body of mixture is also.and simul-
taneously ignited. - This by its equilibrating
pressure tends further to prevent entrance

and .on ‘the release of pressure the gases in-

~chamber and clear the flame 'extinﬁ‘uishing

.85

orifices of any accimulated soot.. The ori-

‘fices being evenly distribuped, this sweeping

sction clears the whole cap ch’_ap:lbér," leav-

ing of a shape and size adapting it |

Jlarged beyond the shoulder 5 as shown.” The

-the cap face and adapt

‘Terminal 7 may or may not project some-

975,066

ing no corners or pockets for accumulation
of soot. The explosion flame in the engine
cylinder cannot strike back into the electrode
or cap chamber since with this arrangement
all the orifices in the thimble are too small
for. the passage of flame. The foraminous
gro’tectivg cap also operates to keep the sur- -
ace of the imsulation relatively cool since

70

it prevents the main flame coming into di-

rect contact therewith and gases such as may.
pass inward through the orifices are cooled
somewhat by the ‘metal, so that oil coming
into’ contact withi the Insulation does mot
crack. or char readily. The usual insulation . .
in spark plugs is porcelain and hot porce- 80
lain surfaces have a. catalytic-action on hot

‘ail favoring the deposition of carbon.

. In the accompanying illustration I have

_shown, somewhat diagrammatically, an em-
3 2

bodiment of the described invention. B5.

" In this showing, Figure 1 is an elevation -

of the spark plug as a whole; Fig. 2 is a

“vertical section of the same; and Kig. 8-is

a plan view of the perforated protective cap.
_ In this showing, the ‘threaded pole 1 car-
ries the lack nuts 83—3 and passes through.
the opéning 4 which extends through the..
insulating sleeve 2 of procelain or other like

material. . The opening 4 is somewhat en-

95
collar 6 is threaded to engage the pole 1,
and with the lock nuts 3—3 serves to: adjust

.the position of the pole terminal which has's-
" cone-shaped 1

! oint 7. The pole piece: may -
be of any desired diameter provided “the
coned end be reduced sufficiently to permit
engagement with the orifice. - The nipple 8 -

| is provided with threads 9 and 10 and car-
ries inset at’its lower end the: foraminous °

cap. 11 of relatively he&vg metal ‘in .good 105 .
thermsal contact therewith. ~A -threaded:

coupling 12 engages thread 9 of the nipple-

8 and also dbuts agaizist the shouldeér 14 of -

‘the porcelain sleeve 2,.thus serving to hold
‘the, parts 2 and 8 firmly. together. The por-’
‘célain sleeve is preferably provided at its

ti?per ‘portion with-a protecting sleeve 13

of asbestos fabric or other suitalle material .
-which prevents cracking of the het porcelain

by contact with cold water sr oi splashed-
upon it. Cap 11 is' provided with a tela- .
tively large orifice 15 oé.'!:?cl in the center of
i ed. to register with
terminal 7, and is also fernished with a pla-
rality of other smaller orifices 16 distributed
over its entire surface. These smaller ori-

120

‘fices as before noted -are of such .dismeter

that a flame cannot .pass through. them.

what beyond the cap. = .

Th¢ operation of thi s structure is obvious -

from the foregoing.  In use, the pointed end
_of the inner electrode may be adjusted in.
the manrer stated’ to and from .the orifice'in
the foramincus cap, with which it regist::s +

75
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“until the deéired amgpnt of clearance is ob-

tained. On sparlong the explosive mixture -
in the engine cylinder and inflaming it, there

1is no possibility of the main flame. of
5 mixture beirig propagated backward through
-the relatively small holes of the cap with at-
tendant deposition of soot within the cap
while with proper adjustment of the point,

" the flame cannot pass backward through.
10 the large orifice. And with the alternating-

pressure and release of pressure-in the cylin-
-der, the cap chamber-is swept and kept clean
by inwardly and outwardly rushing gas cur-
rents In the manner stated and cannot be-

15 come a dead end. The heat of the flame is
also kept away, in large measiure, from the
porcelain insulation since the cap is of rela-
tively heavy metal and in thermal contact
with the metal of the engine cylinder.

20. A plurality of pole pieces and correspond-

ing registering orifices in the- foraminous

- cap may of course be employed though for

—the sake of simplicity I have shown but a
single axial pole: piece. :

26 The foraminous protective cap may be em-
ployed with any of the ordinary types of
spark plug. o B -

What I claim is:— -
1. A spark plug provided with a pro-

30 truding electrode or pole piece, a forami-

"~ nous metal cap inclosing said pole piece and
having one orifice registering with the end
thereof and forming the epposing electrode,
the size of said pole. piece being so propor-

35 tioned to that of said orifice, that when the
electrodes are operatively positioned the pas-
sage therebetween is of less than flame-pass-
ing magnitude, and all the other orifices of

~ said foraminous cap being also of less than-

40 flame-passing magnitude. -
2.- A spark plug provided at one eénd with
a foraminous cap or thimble, all but one of
the orifices in said foraminous cap or thim-

ble being too small to permit flame passage -

45 while one of said orifices is of larger size, a
rod-like electrode supported substantially in

- the axis of said cap and insulated therefrom,
and having one end positioned in spark-

forming relationship to the relatively:large |

50 orifice and adapted to form a spark gap

* therewith of less than flame-passing magni-
tude. A T

- - 3. A'spark plug comprising a multiperfo-

rated metal cap or thimble forming a spark-

55 ing terminal, and a. second electrode/ in-.

closed by and insulated from said termiinal

and having. one end in spark-forming rela-

tionship to the edges of a relatively large

orifice in said foramiinous thimble, the gap

80 therebetween being of less than flame-pass-

- ing width, and the other orifices in said

thimble also being so small as to prevent the
.passage of flame theretbrough.

: 4. In a sparking plug, an electrode cham-

65 ber comprising a foraminous metal cap or

thimble andgonstii‘tuting’: one eléctfod_e,- the
majority -of the oriffees in the cap being so
small as to prevént passage of flame there-

through, and a second adjustable electrode -

adapted to close the remainder of the ori-
fices to an extent sufficient to prevent flame

| passage therethrough. N
5. A spark plug provided at one end with-

70

a foraminous cap or thimble all but one of -

the orifices in said foraminous cap or thim-

ble being too small to permit flame passage

| and the remaining orifice being relatively

large and an insulated rod-like électrode
supported in the axis of the plug with one
end positioned in spark-forming relation to
said foraminous thimble, ;and closing said

75

80

relatively large orifice to an extent sufficient

‘to’ prevent flame passage therethrough,

6. A spark plug comprising an electrode

surrounded by a projecting sleeve of insu- -

lating material, a fibrous sleeve covering a

‘part of said insulated electrode, a metallic

sleeve inclosing the remainder of said insu-

lated electrode and forming a second. elec: 3

trode; and a foraminous cap carried by sax

90

second electrode having a relatively large -

central orifice registering with the terminal

of the first electrode and forming therewith
a spark gap too small to permit flame pas-
sage,.and also having a plurality of other
orifices too small to permit flame passage

therethrough. - :

7. In g sparking device having a metal
“body “and ‘prc

yrovided with electrodes spaced

by porcelain jnsulation, a foraminous cap of

relatively heayy metal forming one electrode’

terminal and inclosing said porcelain and in

heat-conducting relationship to -the metal"
body of said sparking device, all but one of

the orifices in said cap being relatively mi-

95

100

105

nute and adapted to extinguish flamepass-

ing therethrotgh and the remaining orifice
being of greater magnitude, and an adjust-
able electrode within said cap and having an
end adapted to register with the larger ori-
fice and form an annular spark gap there-

110

with of less than flame-transmitting magni- :

tude. - :

8. A sparking device comprising an.elec- -

trode provided with a foraminous metal cap
or thimble forming an electrode chamber

lated from and siipported within said elec-

115

{ and a vertically-adjustable electrode insu- .

ti(;pde, chamber, samd electrode chamber be- .

ing provided with a relatively large orifice
in register with the end of said adjustable

120

¢lectrode and of size and form adapting it

to form with said end an annular spark gap

of less than flame-transmitting magnitude.
and said chamber being also provided with

a plurality of other orifices, all of which are

‘of less than flame-transmitting magnitude.

9. A sparking device comprising an elec-
trode provided with a foraminous metal cap

|.or thimble forming an electrode chamber-

125

130




and a vertically adjustable electrode having

a coned ‘end and insulated from and sup-
-ported within said electrode chamber, said

electrode chamber being provided with an.

“orifice registering with the coned end of said
adjustable electrode- and of somewhat

- smaller,diameter than the body of said ad-

“-justable electrode, said orifice being adapted
to form with said coned end an annular
10 spark gap of less than flame-passing magni-

- 975,056

|

: |
tude, and said chamber being also pr}bvided
with a plurality of other orifices, ‘all of
which are of less than flame-transmitting
magnitude. - ' T

In testimony whereof, I affix my signa- 15
ture in the presence of witnesses. . '
' - "WILLIAM H. McNUTT.

. Witnesses: _
Lous Leavrrr,
Jxo. MorGaN.




