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o all whom it may concern:
Beitknownthat I, EUGENE ORA DANIDLS
citizen of the United States, residing at Sprmg
field, in the county of Clark and State of Ohio,
have invented certain new and useful Improve
ments in Lightning-Rods, of which the follow-
Ing isaspecification, reference being had there-

in to the accompanying drawings.

This 1nvention relates to tubular hghtmng
rods; and my invention consists, first, in pro-
v1dmg for the maximum conductmﬂ* surface
by utilizing both the exterior and the interior

~of the tubular sections composing the rod, ad-
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mission of the lightning to the interior bewg
secured through apertures in the rod, pr efer-

‘ably at or near the base of the point.

My invention consists; secondly, in keeping
the normal temperature of the rod at the mini-
num or lowest degree by establishing and
maintaining a draft of air through the tubu-
lar rod, the influx being near the earth, where
the air 18 naturally coolest, and the exit at or
near the upper end, whereby the physwal law
that maximum . electrlcal conductivity is ob-
tainable only through normal low temperature
of the conductor 1s, as far as practicable, com-
plied with.

My invention cousists, thirdly, in a joint for

the tubularsections, made by reducing the di-

ameter of the end of one section to constitute

~ a male portion to enter one end of the contigu-

ous section, and in constructing these joined
portions, respectively, with an interior annu-
lar bulge and an exterior annular depression,
formmg, when matched, an annular groove, in
which a wire is placed to form a lock.

In the accompanying drawings, forming a
part of this specification, and on which like

reference-letters indicate corresponding parts,

Figurel represents a partial sectional and par-

tial side view of the upper portion of my tubu-

lar lightning-rod; Fig. 2, a side elevation of
portions of two 10wer sechlons and indicating’
their relation to a house and to the ground
Fig. 8, a sectional view of two sections at the
joint; Fig. 4, a like view showing a coupling-
tube connecting the sections, and I'ig. 5 a plan
view of the bracliet for securmw the 10ds to
buildings.

The letters A.mnd B designate the upper

S —

I and lowel sections of my improved lightning-
rod, and the letter C one of the several inter-
mediate sections which compose, essentially,
the length of the rod. These sections are all

They are united together by reducing the di-
ameter of one end of each section by means
of a reducmg or compressing tool. Thus a
male portion is secured, and thus the contigu-
| ous sections are fitted togebher It is neces-
sary, however, to also lock them to each other.
This is done hy annualarly bulging the female
portion from the interior outwardly, thus leav-
Ing an Interior groove approximately semi-
circular in cross-section and an outer bead,

what of ornamentation to the completed tubu-
lar rod, and by annularly depressing the re-
duced or male portion from the exterior in-
wardly, thas leaving an exterior groove ap-
proximately semieircular in cross-section and
an inner bead, I, which, while not obstruct-

the tubular rod, yet, together with the othel
bead, gives some lateral stiffpess to the rod on
account of the angle-iron action it affords.
The two semicircular grooves also form an an-
nularseat, round in cross-section, toreceive the
locking-wire F. The bent end ¢ of this wire
i1s inserted through the holes b and ¢ of the
tubes, its bent end ¢’ engaging with the inner
periphery of the inner tube. The two sec-
tlons of the tube are then revolved in oppo-
 site directions, and the wire, being drawn far-

of both sections, one outwardly and the other
Inwardly, and forms semicircular grooves,

thus locking the two sections together The
metbhod of forming this joint is the subject of

3, 1886, Serial No. 220,632, for a method of -
'formmg joints in sheet- metal tubes.

The tubular rod is secured to the bu11dmcr
at intervals in any desired manner, as by the

the point (& is preferably spherical, as at H,
and from the sphere extends a sh01t tubulm
section connected with the upper rod-section
by the joint already described. In thissphere
| H, or in some convenient portion of the rod,

D, of like configuration, which lends some-

ther in by the inner Sectlon bulges the metal .

tubulm and are preferably made of copper. 5=
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ing the passa,qe of the air- currents through

| a claim in my application renewed December Qo

brackets hereinafter mentioned. The base of 05
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by preference above the roof, a number of |

apertures are formed, whilein the ground-sec-
tion, a proper distance above the ground, are
formed a number of influx-apertures. A draft
of air naturally passes-up the interior of the
tubular sections, and as the ingoing supply
constantly comes from near the earth, where
nature has given the air a lower temperature,
thetemperature of the tubular rod is kept at the
possible minimum without artificial redueing
agencies. Thus the heating action of the sun is

largely, if not wholly, resisted, and thus the |

maximuam eleetrical conductive capacity of
the metallic sections is secured. It will also
be observed from Fig, 3 that shoulders occur
at I, which make the contact between the sec-
tions more perfect, asthe female sections abut

against these shoulders, and which present a

more finished exterior to the rod generally.

In Fig. b I illustrate the brackets by which
the sections may be secured to houses, the
same consisting of an open ring, I, having
projections J, which have holes in their feet
K to receive fastening nails or screws. The
rings being open, admit of the projections be-
ing brought closer together and the tubes firmly
clamped and held.

~ -~In"KFig. 4 1 have shown a short piecé of in-

ner tubing to which the adjoining sections are
locked by the joint already described; but in
this instance the sections are not fitted one
1mto the other., This tube is used in cases where
another whole section added to or taken from
the rod would make it too long or too short,
and by cutting a section and using this short
tube the joint can be made on the roof with-
out the tool for compressing the end of a sec-

t1on.

Having thus fully deseribed my invention,

40 what I claim as new, and desire to secure by

Letters Patent, is—

362,064

1. A lightning-rod composed of a series of
tubular sections, the contiguous ends of the
respective sections being fitted the one into
the other, and belng respectively exteriorly
and Interiorly bulged to form coincident
grooves, a locking-wire fitted to said grooves,
apertures in the lower or ground section near
the ground to admit of an influx of air, and
apertures 1n the upper section above the roof-
linetoadmitof theescapeof thesaidair, where-
by a draft is formed. |

2. In a lightning-rod, the combination of a
series of tubular sections, one end of each sce-
tion being exteriorly reduced by compression
to form a part to fit into the other part, and
each part being respectively exteriorly and
interiorly bulged to form coincident grooves,
and a wire fitted into said grooves to lock the
parts together.

3. 1n a tubular lightning-rod, the combina-
tion of the upper tubularsection, with a point
having a spherical base, and a projecting tubu-
lar section fitted to said upper section and se-
cured 1n the mannerset forth, and havingaper-
tures in the said spherical base.

4. In a lightning-rod, the combination of a
series of tubular sections, one end of each sece-
tion being exteriorly compressed to forma male
part to fit into the other part, and with a dis-

| tinet shoulder against which that other part

abuts, and each. part respectively exteriorly
and 1interiorly bulged to form coincident
grooves, and a wire fitted into said grooves to
lock the parts together.

In testimony whereof I affix my signature in
presence of two witnesses.

EUGENE ORA DANIELS.

Witnesses:
A. A. YEATMAN,
I, S. WALLACE.
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