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10 all whom it may concern:

Be 1t known that I, AvpaoNsE F. PIEPER,
of Rochester, in the county of Monroe and
State of New York, have invented certain new

and useful Improvements in Sparking Plugs:
and 1 do hereby declare the following to be .

full, clear, and exact deseription of the same,
reference being had to the
drawings, forming a part of this specl
and to the reference-numerals marked thereon.

My present invention relates to 1gniting or
sparking devices adapted to be subjected to

high temperatures, and particularly to be em-
ployed upon explosive-gas engines; and it has

tor its object to provide an improved device

preferably in the form of a plug containing

clectrodes or contacts between which a spark:
1s formed; and it has for its further object to
provide a device that will be wunaffected by
2ochanges of temperature or other causes tend-
ing to permit a leakage of the current from
one line to the other which would reduce the |
potential and prevent the sparking between
the terminals when the circuit is broken or |
witl permit leakage of gas or products from |
the cylinder. |

With these ends in view my 1nvention con-
sists in the features of construction and com-
bination of parts hereinafter cdescribed, and
more specifically designated in the claims at

the end of this specification.

In the drawings, Figure 1 is a side elevation

of one end of an engine-cylinder, showing the
application of a sparking plug constructed in -
Fig. 2 is a

accordance with my invention.
longitudinal sectional view thereot. Kig. 3

1S a cross-sectional view on the line # = of
Fig. 2. |

Similar reference-numerals in the several

figures indicate similar parts.

Devices of this class when used in gas-en-
g1mes are arrancged either

partly or wholly

within the cylinder 1 orina
communicating therewith,. so they are sub-
Jected to a very high temperature during the
operation of the engine, which will eause the
parts to expand, ordinarily loosening the in-
sulation and permitting an otherwise perfect
plug to leak, therehy recducing the potential

50 between the poles to such an extent that it is

accompanying
qcation,

ring-chamber 2,

| impossible to obtain a proper spark hetween

the terminals. To obviate this difficulty, I
employ in the construction of my plug two
metals possessing different coeflicients of ex-
pansion and so arranging them that the expan-
sion of one when heated will be oreater than
the expansion of the other. thereby causing
the inclosed insulating material to be the moro
firmly compressed instead of being loosened
cluring the operation of the engine, as would
be the case were the interior and exterior poT-
tions formed of the same metal or of metals
which expand equally. |

A plug constructed in accordance with my
invention embodies a central stem 3. com-
posed 1n the present instance of steel, 1inelosed
by a covering 4, of insulating material, which
may be easily applied by winding the stem
with sheet material, such as mica. to form an
insulation of the desired thickness, and at its

central portion it is secured by a wrapping of

fine wire 5, which holds the insulation in place

and permits the ready application of the sup-
porting-shell 6. The shell is formed of brass
or similar metal or alloy tending to expand
greatly when heated, and I determineitslen oth
proportional to the length of the steel stem.
so that their expansion may be equal or that
of the former even slightly in excess of the
latter. This shell is arranged centrally on the
stem 3, and surrounding the extending ends
thereof is the insulation 7, which may be
formed by a series of washers composed of
non-conducting material, and these are held
In position by plates or disks 8 and 9, se-
cured to the stem 3. In order to obtain an
imsulating material that will withstand a high
temperature and also one that will be unnt-
fected by the moisture which is present in
the cylinder when the engine is first started,
I employ mica, as the latter is capable of be-
Ing compressed tightly, and as it is not hyit-
tle the plug may be subjected to severe usoe
without danger of injury from careless han-
dling.

In constructing my plug 1 first wind the
covering 4, preferably of sheet-mica, upon
the stem 3 and secure its central portion by

the wrapping of wire 5, and the parts helng
then inserted in the shell 6 the insulating-
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~ washers 7, also of mica, are placed over the |

IO

o

extending ends of the stem, after which fol-
low the plates 8 and 9, the whole being com-
pressed compactly together and secured by
upsetting the ends of the stem forming the
rivet-heads 10, engaging the plates, to com-

press them tightly against the washers 7, it

being well understood that the upsetting op-
eration causes the plates or burs 8 and 9 to
move toward each other. |

The outer end of the plug is provided with

a binding-screw for receilving one of the wires
15 of the circuit, and I attach the latter by
forming a thread on the exterior of the plate
or cap 9, which engages a head 16, having in
its outer sideacup or recess formed by the rim
17, from the center of which extends a thread-

ed stem 18, provided with a nut 19, the lower
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‘therewith. _ , |
The plug may be secured in the cylinder in
the usual or any preferred manner, and inthe
present instance 1 have shown it mounted in

a sleeve 23 on the plate 24, which is secured
In

end 20 of which is adapted to pass within the

rim 17. An aperture or slot 21 is formed in
the rim 17 and permits the passage of the con-
ducting-wire, as shown in Fig. 8. This ar-
rangement of the cup and the binding-screw
having the cooperating end is applicable
wherever binding-screws are employed, as the

end of the wire is prevented by the rim from

being twisted from beneath the end of the
secrew by the rotary movement of the latter

as it is brought into position, and it 1s also

prevented from accidental removal whether
or not the serew is held f

to the cylinder by means of bolts 25.

 order to make a tight fit between the plug
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and the surrounding sleeve, I provide the
latter with the seat 26 and arrange the annu-
lar flange 27 on the sleeve 6 of the plug, the

forward edge of which engages the seat, and

its opposite edge forms a shoulder which also
forms a seat for and is engaged by the in-
wardly-extending rim 28 of the nut 29, sur-

rounding the sleeve and screwing into the
plate 24. |

out of contact.

The plug I have shown and described is

capable of application to any engine, and 1ts

gonstruction is such that it 1s impossible for
it to get out of order under the conditions to .
which devices of the kind are ordinarily sub-

jected.
While T have shown and

and effective form of binding-post for secur-
ing the conducting-wire to one of the terma-
nals of the plug, I have not claimed the con-
struction herein, as this subject-matter 1s re-
served for a subsequent application. |

rmly in engagement

described a single
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I claim as my invention—

1. In an electric sparking device, the com-
bination with a metallic stem, of a shell com-
posed of a more expansible metal arranged
between the ends of the stem whereby the
unequal expansion of the parts will cause the
proximate ends of the stem and shell to ap-
proach each other and a refractory insulating
material arranged between the stem and shell.

9. In an electric sparking device, the com-
bination with a stem having the laterally-ex-
tended ends, the tubular insulation thereon,

and a supporting-shell shorter than the stem

composed of a more expansible material and

surrounding the insulation and arranged in-

termediate the ends thereof, of the separate
pieces of insulating material at the ends of
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the shell and surrounding the tubular insula-

tion, and sparking terminals suitably con-
nected in relation thereto.
3. In an electric sparking device, the com-

bination with a stem, tubular insulation there-

on, and a supporting-shell shorter than the
stem, and composed of a more expansible
metal, surrounding the insulation and ar-
ranged intermediate the ends thereof, of the
separate pieces of insulating material sur-
rounding the tube and located at the ends of

‘the shell, plates on the stem and means for

securing said plates to compress the parts be-
tween them.

4. In an electric sparking device, the com-
bination with a stem, tubular insulation sur-
rounding the latter and a supporting - shell
surrounding the insulation and arranged cen-
trally upon the stem, and composed of a more
expansible material than the latter, of sepa-
rate pieces of insulating material surround-
ing said tubular insulation at the ends of the
shell, plates and heads on the stem engaging
the exterior of the plates.

5. In an electric sparking device, the com-
bination with a metallic stem, tubular insula-
tion upon the latter, and a shell surrounding
the insulation, and composed of a more ex-
pansible metal than said stem, of separate por-

o | tions of insulating material at the ends of the

The terminals between which the spark is
produced are composed of platinum wires 32
and 33, extending from the supporting-sleeve -
23 and from the plate 8, respectively, and
having their ends arranged in proximity but .

shell, plates on the stem, means on the stem
for engaging said plates to compress the parts
lying between them, a supporting-sleeve and
sparking terminals mounted respectively on
one of said plates and the other upon said
sleeve.

6. In an electric sparking plug, the combi-
nation with a stem. tubular insulation com-
posed of sheet material wound thereon and a
wrapping securing the latter, of a shell sur-
rounding sdaid insulation and arranged cen-

| trally upon the stem, washers of insulating
material on the stem at the ends of the shell
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and plates on the stem engaging the washers,

heads on the stem compressing the plates and
rigidly securing them against removal and
sparking terminals suitably mounted in rela-

| tion to these parts.
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7. In an electric sparking plug adapted to |

be subjected to high temperatures, the combi-

nation with the two conductors composed of

metals having different coefficients of expan-
sion, of insulating material arranged between
them and between their proximate ends upon
which one conductor is entirely supported.
5. In an electric sparking plug adapted to
be subjected to high temperatures, the combi-
nation with the two conductors composed of
metals having different coefficients of expan-
ston and insulating material arranged between
the conductors and between their proximate
ends subjected to compression when the CON-
ductors expand under the influence of heat.
9. In an electric sparking plug adapted to
be subjected to a high temperature, the com-
bination with the two conductors formed of
metals having different coeflicients of expan-

3

sion and of relative lengths approximately
inversely proportional to their coefficients of
expansion arranged with their ends in oOppPo-
sition, of insulating material arranged be-
tween said conductors.

10. In an electric sparking plug adapted to
be subjected to high temperatures, the combi-
nation with a brass shell, of a steel or iron

stem therein having lateral extensions at the

ends and insulating material surrounding the
stem and arranged between it and interior of
the shell and separate insulating material sur-
rounding the insulating material on the stem
and arranged between the ends of the sholl
and the lateral extensions on the stem.

ALPHONSE F. PIEPER.

Witnesses: |
G. WiLLarp Ricm,
Erizasern J. Perpy.
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