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To all whom it maly concerr: ¥
Be it known that I, RICHARD VARLEY, Jr

*3

a citizen of the United States, residing in Jer-

sey City, in the county of Hudson and State ! ing elements of the insulating means serve

of New Jersey, have invented certain new .
and useful Improvementsin Electrical Spark-
which the following is a speci- | complished most perfectly and the closest

- joint between such surfaces is obtained when
Thisinvention relatestoan electrical spark- .

ing device, and especially to an ignition de- | said foil being usually considerably less than

vice for use in gas-engines for igniting ex-

ing Devices, of
fication. |

plosive charges; and it has forits main object
an improved sparking device in which the
electrical conductors through which the cur-
rent passes to the terminals between which
the spark is formed are separated from each
other and insulated by insulating elements

the meeting faces of which are in engage-

ment with such conductors. Ordinarily the
conductors themselves will be flat conduct-
ing-strips, preferably of conducting-foil, such
as platinum foil, of such thinness vhat when
held in place between two similar opposing

surfaces there will be practically no space

between thelatter. Such conductorsasthese
are especially adapted for use in a sparking
device constructed according to my present
invention, for the reason that I make use of

~ insulating means in which complementary
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elements having corresponding surfaces en-
cage the conductors or strips of foil between
them. In sparking devices of this class as

heretofore constructed it has been customary

to embed the conducting-wires in the insu-
lating material—as, for example, by molding
a solid insulating-plug of any suitable mate-
rial, such as lava, around wires. These solid
insulating-plugs have not given good service,
however, for the reason that the expansion
of the wires due to the heating of the same
on the passage of current therethrough has
frequently been sufficient to crack the plug.
One of the principal objects of the present
invention is to insulate the conducting-wires

in such a manner as to avoid splitting or:

eracking of the insulation when the conduc-
tors are so heated, and in order to accomplish
this result most perfectly I have found that
insulating means such as has hereinbetore
been described is most suitable for the pur-
pose. Preferably the conductors will be held

between  complementary insulating-surfaces

the same.

[ substantially circular in cross-section, and

here said surfaces converge and are conical.
When constructed in this manner, the coact-

to wedge the conductors in place between
these surfaces, and this wedging action 18 ac-

the conductors are strips of very thin foil,

one-thousandth of aninchin thickness. These
insulating-surfaces may of course be shaped
and construeted in any suitable manner; but
I prefer to make use of complementary insu-
lating layers or elements (such as tapered or
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conical shells of lava) between which the con- |

ducting-strips will be wedged firmly in place.
These complementary layers or elements may
surround a central core, preferably tapered,
each of said layersor elements being substan-
tially of uniform thickness throughout in or-
der that it may lie close to the adjacent ele-
ment of the insulating means. 'T'he insula-

| tion should always have its layers or elements

so disposed that an outer element or layer will

project beyond the end of andsurround anin-

ner element or layer, and the conductors will

be trained down between said layers and pro-
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ject beyond such end of the inner layer, they .

being secured, preferably,tothe outer layeror
element—as, for example, by means of sepa-
rate terminal wires, which may be passed
through the platinum strips and through the
outer layer of the insulation and clenched in
place on the latter in such positions that

‘there will be a spark-gap between the termi-

nals. - |

In the drawings accompanying this specifi-

cation and forming part of the present appli-

cation, Figure 11is a rear elevation of a spark-
ing device or ignition-plug embodying my
present invention. Fig. 2 is a side elevation
of the same. Fig. 3 is a front elevation of
Fig. 4 is a longitudinal section of
the same, the section being taken 1n line 4 4,
Fig. 1. Tig.5is alongitudinal sectionof the
same, the section being taken in line 5 5,
Fig. 1. Tigs. 6 and 7 are details of mica in-
sulating - sheets for forming an insulating-
block for the binding-posts of the sparking

device, and Fig. Sis a detail of one of the

strips of platinum foil.
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Similar characters designate like parts in
the different figures of the drawings.

The body portion of my improved sparking
device may be of any suitable type; but I
prefer to make use of a plug, preferably a
metallic serew-plug, such as B, externally
threaded at 2 for insertion into a wall of the
combustion -chamber of a gas-engine, this
plug being preferably centrally bored for the
purpose of receiving the conducting and in-
sulating parts of the sparking device proper.
The bore 1n this plug is preferably tapered in
order that the insulating material may be
wedged firmly in place therein without re-
quiring any additional parts for holding it in
position.

The 1nsulating material used may be any
suttable solid insulation having complemen-
tary surfaces between which the conductors
may be disposed, but preferably it will con-
sistof at least two elements orlayersso shaped
as 1o be capable of being inserted in the bore
in the plug B and wedged therein. TUsually
sald insulating means will embody two ta-
pered elements or members, such as Sand S/,
the taper thereof being preferably the same
as that of the borein the plugorbody B. The
particular construction of these tapered insu-
lating elements is immaterial, provided that
they are so constructed as {o permit the con-
ductors or strips of plantinum foil to be
wedged firmly in place between the juxta-
posed insulating-surfaces thereof; butin the
construction shown the insulation is disposed
in layers about a central core having pref-
erably the same taper as the bore of the
plag B, each layer of the insulation being in
this case of substantially uniform thickness
throughout. Only two layers of such insu-
lation are shown herein, and these layers are
1n this instance in the form of complementary
tapered shells, preferably conical and nested
the one within the other, they being disposed
about and held in place by a correspondingly-
tapered or conical plug, such as C, which
serves as a core about which the insnlation
may be placed and which will in turn be op-
erativeior wedging the insulation in place be-
tween the core and the plug B and also for

wedging the conductors in place between the

juxtaposed surface of the insulating-shells S
and S'.

The insulating material hereinbefore de-
scribed is intended to separate and insulate
the conductors through which current will
pass to form atv the conducting-terminals the
necessary spark forigniting the charge in the
combustion-chamber of the engine to which
the sparking device is applied.
ductors will ordinarily be two in numberand

- will preferably be disposed at opposite sides

of the insulating layers or shells in order that
sald conductors may be separated and insu-
latad as perfectly as possible. When so lo-

cated, 1t will be evident that they have be-
tween the respective side edges thercof a wide
space, across which the current will be unable |

These con-
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| to jnmp and which will assture the perfect in-

sulation of said conductors. Moreover, when
theseconductors are exceedingly thin,though
wide, strips of metallic foil it will be evident
that the coacting surfaces of the insulating
layers or elements will be in substantially as
close contact as if there were no foil between
them. There will therefore be practically
no space between such surfaces, and the com-
plementary layers or shells will constitute
substantially a unitary insulating device,
which will, however, have the faces thereof
which are in engagement with the conductors
separated to such an extent that there will be
nopossibility of crackingorsimilarlyinjuring
the insulation as a result of the expansion of
the conductors.

Theconductorsor stripsof platinum foil are
designated herein by ¢ and are preferably
somewhat longer than the corresponding di-
mensions of the insulating elements or layers,
sald strips extending in this case somewhat
beyond the rear ends of the shells S and S
forthe purpose of connection to suitable bind-
ing-posts, (hereinafter to be described, ) while
at thelr forward ends they extend beyond the
corresponding end of the inner layer of insn-
lation—that is, beyond the forward end of the
shell S. As such thin metallic foil has not

| sufficient stiffness to keep its position well
and form a proper terminal, I prefer to em-

ploy in connection with the strips ¢ terminal
wires, such asc¢’, which may be passed through

holes punched or drilled in the outerlayeror

shell S"and through the strips ¢ and clenched
1n position at the forward end of said shell
S, it being obvious that the ends of these
terminal wires, which will usually be of plati-
num, should be oppositely disposed and in
alinement with each other in order to form a
proper spark-gap between them.

The core C, by means of which the shells
are wedged 1n the bore of the body B and are
wedged together tohold the conducting-strips
¢ in place, may be forced into the inner shell
in any suitable manner, preferably by means
of a clamp-serew, such as s, suitably support-
ed on the body of the sparking device. Here
this clamp-screw is passed through a thread-
ed bore in a tie-piece or elamp-bar 3, secured
to the head of the plug B, parallel therewith
and held at a suitable distance therefrom,
saild tie-piece being secured to the head of the
plug in this case by means of screws 6, a
check-nut 7 being employed for holding the
clamp-screw in its adjusted position. The
tie-piece or clamp-bar 5 may be located at the
proper distance from the head of the plue B
by means of a block of insulating material
inserted between the adjacent faces of said
parts, and in turn said tie-piece may also
serve to hold said block of insulation in its
proper position and clamp it on the head of
sald plug. This block of insulating material
18 designated. herein in a general way by I
and may be any suitable solid insulation,
preferably having the same external contour
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as that of the head of the plug B, which, it | i

will be noticed, is of such shape (hexagonal in
this case, as shown at 9) as to permit the head
of the plug to be manipulated and turned into

and out of place bya wrench. This block of

insulation may also have a central opening or
circular bore, such as 10, therein into whieh
the rear endsof theshells Sand S’ may project,
and the clamp-screw s will be passed through
such opening in order that the point of the
screw mayilmpinge against the rear end of the
core C. The block of insulation I, however,
need not necessarily be in one piece, but may
be composed of a plurality of thin sheets, such
as the sheets of mica shown at 72 and 2 in
Figs. 6 and 7, these pieces of insulating ma-

terial being preferably punched out of mica

sheets, a plurality of each kind being assem-
bled to form a block ot sufiicient thickness.
The pieces ¢/, it will be noticed, are of the
same size and contour as the head of the plug
B, while the pieces shown at 7 are of slightly-

different shape and are cut away at two sides

thereof for the purpose of forming spaces into
which small metal plates may be inserted to
prevent projection of any of the parts beyond
the edges of the head 9 of the plug B. These
metal pla,tes are preferably small strips, such
as 12, of copper or brass disposed in sets at
opposwe edges of the insulating-block made

up of the sheets 2 and also diSposed at oppo- |

site sides of such block, as will be clear by
referring to Figs. 1 and 2. 'These plates are

~ held together in this case by screws, such as
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~dinary solid lava pluﬂ'

13, these screws passing through the sheets ',
of course, and serving to clamp the same to-

gether, one of the screws 13 at each side of

the plug B serving as a binding-post, to which
conductors (not bhOWH) from a suitable source
of current may be connected. Herethe bind-
Ing-post screws have washers 14 beneath the

‘heads thereof, and the ends of the conduc-

tors ¢ are bentunder the upper metallic plates

12, so as to be in metalhe connection w1th |

said binding-posts.
It will be obvious from the foregoing de-
scription of the construction of the various

parts that my improved sparking device or

ignition - plug is very simple and may be
cheaply manufactured, the body portion B
being substantially the ordinary plug-body,
the serews being standard sizes, the plates 12
being simple stamnpings, and the sheets 2 and
v being also stamped, while the core ¢ is a
plain metallic plug, and the shells S and &'

plain conical pileces made of some-cheap in-

sulation, preferably lava. Any of the parts
may be readily replaced, and the plug does
not have to be thrown-
oets out of order, as 1s the case with the or-
which becomes use-
less when cracked.

Having thus deseribed my . lnventlon I

clalmm |

1. Anelectrieal spar kmn'devme embodymﬂf
-a pair of separated conductors having termi-

away when one part

€2
.

ing means embodying juxtaposed insulating

| elements the meeting faces of which engage

said conductors, and form therewith a tight
joint.

2. Anelectrical sparking device embodying
a pair of separated flat conducting-strips hav-
ing terminals separated by a spark-gap, and
insulating means embodying complementary
insulating elements between which said con-
ducting -strips are positioned, and forming
with S&Id strips a tight joint.

3. Anelectrical spa,rkmcr device embodymw
a pair of separated strips of conducting-foil
having terminals separated by a Spark-gap,
and insulating means embodying juxtaposed
insulating elements the meeting faces of
which engage said strips of f011 and form
ther ewwh a twht jolnt.

4. Anelectr 1ca1 sparking deviceembodying
a pair of separated strips of platinum foil hav-
ing terminals separated by a spark-gap, and
1nsulatmn' means embodying juxtaposed in-
sulating elements the meeting faces of which
engage sald strips of fo1] and form therewith
a tlght joint.

5. Anelectricalsparkingdevice embod ving
a pair of separated conductors having termi-

: nals separated by a spark-gap, and insulatin g

means having complementary curved sur-
faces between which said conductors are po-
sitioned, and with which they form a tight

Joint.

6. Anelectricalsparking deviceembodying
a pair of separated conductors having termi-
nals separated by a spark-gap, and insulating

‘means having complementary surtaces sub-

stantially circular in cross-section between
which said conductors are positioned, and
with which they form a tight joint.

7. Anelectrical sparking device embodying
a pair of separated conductors having termi-
nals separated by a spark-gap, and insulating

means having complementary conical sur-

faces between which said conductors are po-
sitioned, and with which they form a tight

| joint
8. Anelectricalspar km device embod}rmﬂ',

a pair of separated conductors having termi-
nals separated by a spark-gap, and insulat-

ing means having complementary wedging
_%Ilrfdees between which said conductors are

wedged in position, and with which they form
a tight joint.

9. Anelectricalsparking deviceembodying

a pair of separated COHdUGUOI‘b having termi-

nals separated by a spark-gap, and insulating

means having complementary tapered insu-

lating members between which said conduc-

tors are wedged in position, and with Whl{;h_

they form a tlﬂ'ht joint.
10. An electrical sparking device embody-

ing a pair of separated conductors having

terminals separated by a spark-gap, and insu-
lating means having complementary tapered
msulatm o-shells between which said conduc-

tors are Wedwed in position, and with which

nals separated by a spark-gap, and insul-at-_ | they form a tlﬂ‘ht_ joint,
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"11. An electrical sparking device embody-
Ing a pair of separated strips of conduecting-
foll having terminals separated by a spark-
gap, and insulating means having comple-
mentary wedging-surfaces between which
sald strips of conduecting-foil are wedged in
position, and with which they form a tight
joint.

12. An electrical sparking device embody-
1ng a pair of separated strips of platinum foil
having terminals separated by a spark-gap,
and insulating meansembodying complemen-
tary conical insulating-shells between which
sald strips of foil are wedged in position, and
with which they form a tight joint.

13. An electrical sparking device embody-
Ing a pair of oppositely-disposed strips of plat-
Inum foil having terminals separated by a
spark-gap, and msulatmﬁ' means embodying
juxtaposed insulating elements the meeting
faces of which engage said strips of foil and
form therewith a tight joint.

14. In an electrical sparking device, the
combination, with a body having a tapered
bore, of a p.z:.ur of correspoudlnwly-tapered
eomplementary insulating members mounted
11t sald bore, and a pair of sepamted electrical
conductors disposed between said insulating
members and having terminals separated by
a spark-gap. |

15. In an electrical sparking device, the
combination, with a body having a tapered
bore, of a pailr of correspondingly-tapered
complementary insulating members mounted
in said bore; means for wedging said insulat-
Ing members together; and a pair of separated
electrical conductors dlsposed between said
insulating members and having terminals
separated by a spark-gap.

16. In an electrical sparking device, the
combination, with a body having a tapered
bore, of a pair of correspondingly-tapered
nested insulating-shells mounted in said bore;

a tapered core in the inner shell for wedging

sald shells together; and a pair of separated
electrical conductors disposed between said
insulating-shells and having terminals sepa-
rated by a spark-gap.

17. In an electrical sparking device, the
combination, with a core, of insulating means
surrounding sa,ld core and embodying Ju}it&-
posed solid insulating layers, and a pair of
separated electrical condnctors disposed be-
tween sald 1nsulating layers and forming
therewith a tight joint and having terminals
separated by a spark-gap:

18. In an electrical sparking device, the
combination, with a core, of insulating means
surrounding said core and embodying juxta-
posed solid 1nsulatmﬂ' layers each of substan-
tially uniform thwkness and a pair of sepa-

ated electrical conductors disposed between
sald insulating layers and forming therewith
a tight joint and having terminals.separated
by a spark-gap.

19. In an electrical sparking device, the

679,041

with the insulating layers to wedge the latter
together, of tapered insulating means sur-
rounding said core and embodying juxta-
posed solid insulating layers each of substan-
tially uniform thickness, and a pair of sepa-

rated electrical conductors disposed between
sald Insulating layers and having terminals
separated by a spark-gap..

20. In an electrical sparking device, the
combination, with a tapered core, of a pair of
complementary tapered insulating-shells sur-
rounding sald core and wedged together, and
a palr of separated electrical conductors dis-
posed between said shells and having termi-
nals separated by a spark-gap.

21. In an electrical sparking device, the

combination, with solid insulating means em-

bodying an inner element and a juxtaposed
outer element extending beyond the end of
the inner element, of a pair of separated elec-
trical conductors dlSposed between said insu-
lating elementsand formingtherewith atight
joint and having terminals extending beyond
the end of the inner element and separated
by a spark-gap.

22. In an electrical sparking device, the
combination, with solid insulating means em-
bodying an inner element and a juxtaposed
outer element extending beyond the end of
the inner element, of a pair of separated elec-
trical conductors disposed between said insu-
lating elementsand having terminals extend-
ing beyond the end of the inner element and
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secured to said outer element and separated

by a spark-gap..

23. In an electrical sparking device, the
combination, with insulating means embody-
ing a pair of nested insulating members the
outer of which extends beyond the end of
the inner, of a pair of separated electrical
conductors disposed between said insulating
members and forming therewith a tight joint
and having terminals extending beyond the
end of the inner member and separated by a
spark-gap.

24. In an electrical sparkmn‘ devlce the
combination, with insulating means embody-
ing apairof nested 1nsu1%tm g-shells the onfer
of which extends beyond the end of the in-
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ner, of a pair of separated strips of platinum

foil disposed between said insulating-shells
and forming therewith a tight joint and hav-
ing terminals extending beyond the end of
the inner shell and separated by a spark-gap.

20. In an electrical sparking device, the

120

combination, with solid insulating means em-
bodying an inner element and a juxtaposed

outer element extending beyond the end of
theinnerelement, of a pair of separated strips

of conducting-foil disposed between said in-

sulating elements and forming therewith a
tight jointand having separate terminals con-
nected with said strips beyond the end of the
inner element and secured to said outer ele-
ment and separated by a spark-gap.

26. In an elecfrical sparking device, the

combination, with a tapered core eoaetmg | combination, with a plug having a tapered
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bore, of a tapered core; insulating means be-
tween said plugand core and embodying jux-
taposed insulating elements having respec-
tively converging meeting faces; a pair of
electrical conductors disposed between said
meeting faces and having terminals separated
by a spark-gap; and insulated binding-posts
on said plug and connected with the opposite
ends of said conductors.

27. In an electrical sparking device, the

combination, with a screw-plug having a

tapered bore, of a tapered core; insulating
means between sald plug and core and em-

bodying juxtaposed insulating elements hav-

ing respectively converging meeting faces;
a pair of electrical conductors disposed be-
tween said meeting faces and having termi-
nals separated by aspark-gap; and insulated
binding - posts on said plug and connected
with the opposite ends of said conductors.

28. In an elecirical sparking device, the

combination, with a plug having a tapered
bore, of atapered core; insulating means be-
tween said plug and core and embodyving jux-

taposed insulating elements having respec- |

l

e

tively converging meeting faces; a palr of
electrical conductors disposed between sald
meeting facesand having terminals separated
by a spark-gap; and a clamp-screw secured
to the hesad of said plugfor wedging said core
in place.

29. In an electrical sparking device, the
combination, with a plug having a tapered
bore, of a tapered core; insulating means be-
tween said plug and core and embodying jux-
taposed insulating elements having respec-
tively converging meeting faces; a pair of
electrical conductors disposed between said
meeting faces and having terminals separated
by a spark-gap; an insulating-block secured
to the head of said plug; binding-posts on
said insulating-block and connected with the
opposite ends of said conductors; and a clamp-
screw secured to the head of said plug and
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passed through said insulating- block for 45

wedging said core in place.
RICHARD VARLEY, JR.
Witnesses:
ALEX. LIVINGSTON, Jr..
WILLETT CHADWICK.
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