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To all whom it may concern :

Be it known that I, CuarLEs L. Frrz, a
subject of the Emperor of Austria-Hun-
gary, residing at Chicago, county of Cook,
and State of Illinois, have invented certain
new and useful Improvements in Spark-
Plugs for Internal-Combustion Engines, of
which the following is a specification. :

This invention relates to improvements
in spark plugs for internal combustion en-
gines.

It is an object of the invention to com-
bine with a plurality of electrodes or elec-
trode portions of spark plugs means adapted
to indicate the passage of current through
the electrodes without making it necessary
to remove the plug from its seat and to test
it after removal in special apparatus.

~Another object of the invention is to pro-
vide 'in combination with a spark plug a
plurality of electrodes inserted into the core
or body of the plug in such manner that the
force of explosion occurring in each opera-
tive cycle of the engine will have a.tendency
to force the electrodes more firmly into the
core. -
Another object of the invention is to place
several electrodes of the same polarity into
opposition to a single electrode of opposite
polarity, providing thereby means for pre-
venting the interruption of the spark if one
of these electrodes should be covered by car-
bon, while in ordinary spark plugs the set-
tlement of carbon on one electrode decreases
the gap and leads to disturbance in the
proper functioning of the plug and cannot
be seen without testing.

With these and other objects in view, an
embodiment of the invention is illustrated
in the accompanying drawing, and described
in the following specification and claims:

Figure 1 is a longitudinal section through
the spark plug, taken on line 1—2 of Fig. 2,
showing two electrodes of ‘different polarity
in elevation;

Fig. 2 is a top plan view of the spark
plug illustrated in Fig. 1; N

Fig. 3 is a longitudinal section on line
2—3 of Kig. 2, the electrndes being shown
in elevation;

Fig. 4 is a side elevation of the spark

plugs .

Fig. 5 is a circuit diagram, and _
" Fig. 6 is a bottom plan view of the spark
plug and electrodes. .

The spark plug comprises a body or core

1 of metal or other suitable material, havin
a reduced portion 2 with an outer threag
and’a shoulder portion 3, which is provided
with a hexagonal surface similar to that of
an ordinary bolt nut. An annular ring 4,
projecting from the upper surface of the
nut portion, serves to inclose the lower end

- of a ring or bushing 5 made of insulating

and transparent material, like glass; this
bushing 5 is surrounded by a metallic sleeve
6, which serves for protecting the bushing
against breakage or the like. The top of
the bushing 5 1s covered by a cap 7 having
a downwardly projecting flange 8, which
surrounds the upper margin of the bushing ;
an upwardly projecting flange 9 of the cap
7 surrounds a disk 10, which serves for in-
troducing portions of the electrodes.

Both of the electrodes are well insulated
against the material of the body 1. As in
other spark plugs, one of the electrodes pref-
erably is grounded and the other one is con-
nected with a conductor supplying the elec-
tric current. The ungrounded electrode 12
is shown in Fig. 1 as a wire with an enlarged
tapering end, the taper projecting through
the body portion 1 of the plug and the upper
cylindrical portion of the electrode project-
ing through the bushing 5, through the cap
7, and through the disk 10 inserted in the
cap. In order to insulate this non-grounded
electrode against the eap 7, a bushing 18 of

insulating material is introduced into the
cap 7 and disk 10, the head portion of the’

bushing resting in the disk, while the neck
portion projects into the cap. That end of
the ungrounded electrode 12 which projects
from the disk 10 outwardly is provided with
an external thread to receive a lock nut 14
and a clamping nut 15 with a knurled flange,

‘whereby the conductor (not shown) may be

detachably but firmly secured to this elec-
trode.

In the present invention two grounded
electrodes are provided, the lower portions
16 of which are constructed similar to the
lower portion of the non-grounded electrode
12 described above. They consist of a ta-
pering piece of metal insulated against but
firmly inserted into the body of the plug in
such manner that a withdrawal of this elec-
trode can be effected only in downward di-
rection (as seen in Figs. 1 and 38).

The explosions occurring in the combus-
tion chamber (below the plug) therefore
will have the tendency to force the electrodes

60

66

70

75

80

85

90

95

100

106

110



10

2
| e
upwardly into the body 1 of the plug, and
to press the electrodes agdinst their seats in
this.part.+ = . ‘
Two of these
provided, it is obvious that if a layer o
carbon or other sediment should be
on one of these electrode portions 16, the
spark will cedse to jump over between the

non-grounded electrode 12 and both of these

grounded electrode portions 16, and the op-

- eration of the plug will be interrupted. At
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the same time, however, the current will pass
through the plug without producing a spark
at both the desired points in the combustion
chamber while a stronger spark will be pro-
duced at the under
scribed below. .
The lower or enlarged end of each elec-

trode is provided with a bent wire or tip 17,
as clearly shown in Figs. 1 ahd 3, the ends
of these tips being sufficiently close to each
other to permit the passage of a spark and
to cause thereby the ignition of the combusti-
ble gases in the cylinder. : .

. T}%e protecting sleeve 6 surrounding the
transpartnt bushing 5 is provided with an
aperture, so as to form a window 18 through
which the electrodes may be observed. The
grounded -electrodes, as may be seen from
Figs. 1, 3, and 4, are not formed as one-
piece electrodes, but are each formed of two
members 16 .and 20, which are separated

from each other a distance sufficiently large

to permit the current to pass from one of
these pieces to the other piece in the form of
a spark, bridging the gap. The upper one
of these members for each of the grounded
electrodes consists of a pointed screw in
threaded engagement with a suitable open-
ing in the cap 7 of the plug, the pointed or
lower end being in'close or direct opposition
with a similarly pointed upper end 21-of the
tapering lower portion 16 of the electrode.
_II)t is obvious, therefore, that the passage

of current through the spark plug may be

observed through the window 18. hen
the operation of the plug is disturbed b
formation of carbon, a stronger spark will
pass from the upper portions 20 ef the
grounded electrodes to the lower portions 16
of the same. It is therefore not necessary
to remove the plug from the cylinder and to
place it in a special apparatus in order to
test the same. It is also obvious that in a
multiple cylinder engine the proper timing
of the explosion may readily be noticed by
observing the appearance and -disappear-
ance, and the intensity of the luminous spark
in each of the spark plugs (pertaining to
the various cylinders) through the observa-
tion windows 18 of the plugs.

Fig. 5 illustrates~ the circuit diagram
wherein the double sparks are indicated at
23 and 24 respectively. The non-grounded
conductor 25 leads to the electrode 12, from

grounded electrodes bein% '

ormed .

portion of the plug as de--

1,856,340 .

‘which_a double sEafk»Q?:'jumps‘to the blec-
“trodes 16, the ot

.connected in multiple.

er portions of .which are
The test spark gap
24 may be observed through the window 18.
~Ielaim: 7 7. '

. 1. In a spark plug, the combination L of a

~ body, a non-grounded electrode inserted in

said body, an electrode portion inserted in
said body, a grounded electrode portion in

opposition to and alinement with said first.
.named .electrode portion, another electrode .

portion inserted in said body, a second

-grounded electrode portion in opposition to

and alinement with said last named other

‘electrode portion, a bushinf, a cap mounted

on said bushing, the grounded electrode por-
tions being secured to said cap, a disk over-
lying said cap, and means in said disk for
insulating the first named electrode against
the cap and-grounded electrode portions.

2. In a spark plug, the combination of a

body, a non-grounded electrode inserted in.

said body, a.cap secured to said body and
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spaced therefrom, two grounded electrode

-portions secured in said cap and extending

from said cap parallel .to each other to otber

grounded electrode - portions in opposition -

to said first named electrode portions, the

interspaces between grounded electrode por-

tions secured to the cap and grounded elec-
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trode portions secured to the body being at

equal distance from the cap, and a bushing
provided with a window through which

. both of the interspaces between the ground-

ed electrode portions are visible.
3. A spark-plu

grounde electroge embodied in the body,

an electrode-portion also embodied in the

‘body, a grounded electrode-portion asso-

ciated with and in opposition to the first-
named electrode-portion, another electrode

portion - embodied in the body, a second

grounded electrode-portion associated with
and in opposition to the last-named other
electrode-portion, a cap-element- associated
with the upper ends of the electrodes and
to which the grounded electrode-portions

are connected, and means juxtaposed to the’

first-named electrode for insulating it
against the grounded electrode-portions.

4. A spark-plug including a body, a non:
grounded electrode embodied in the body, a
cap arranged in spaced-apart relation to the
body, a plurality of grounded electrode-por-
tions extending into the cap, a correspond-
ing number of electrode-portions associated
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including a body, a non-
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with and in opposition to the plurality of -

electrode-portions, the interspaces between
the grounded electrode-portions which ex-
tend into the cap and those embodied in the
body being equi-distant from the cap, and
a window-element associated with the body
and cap and through which the interspaces

are visible. ‘ . x
CHAS. LEO FITZ.
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