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UNITED STATES PATENT OFFICE. 

ADOLPHUS A. KNUDSON, OF BROOKLYN, NEW YORK. 
l 

LIGHTNING-GUARD FOR OIL-TANKS. 

SPÈCIFICATION forming part of Letters Patent No. 234,484, dated November 16, 1880. 
Application tiled August 31, 1880. (N0 modeL) 

T0 all ’whom it may concern: 
Be it known that I, ADoLPHUs A. KNUD 

soN, a citizen of the United States, residing at 
Brooklyn, in the county of Kings, New York, 
have invented a new and useful Improvement 
in Lightning-Guards for Oil-Tanks, of which 
the following is a specification. 
This invention relates, as an improvement, to 

means or appliances in general for protecting 
storage-tanks at oil-wells an d oil-distilleries or 
buildings of any kind against strokes of light 
ning. These tanks, it has been found, are pe 
culiarly liable to be struck by lightning, owing 
to the light gases which rise from the oil under 
the heat of the sun’s rays. Such gases, escap 
ing and ascending to a height more or less 
great, form an electrical conductor materially 
better than the surrounding atmosphere, and 
thus constitute a line of least resistance lead 
ing directly to the tank from the paths of the 
storm-clouds. 
Heretofore it has been proposed to surround 

a tank with metallic con d uctors extending ver 
tically to a height where said gases are sup 
posed to be so diluted as to form inferior con 
ductors, and to unite said vertical metallic con 
ductors byanet-work of wires to intercept any 
intermediate downward discharges of electric 
ity. It has also been proposed to carry ott‘ 
said gases by means of a tubular lightning-con 
ductor insulated from the oil-tank. 
The object of the first part of my invention 

is to suppress or condense said gases and to 
prevent or lessen their generation to as great 
an extent as may be possible; and to this end 
it consists in providing an oil-tank or oil-tanks 
with vertical water-pipes extending upward 
above the tops ofthe tanks a suf?cient distance, 
and having spray-nozzles at their upper eX 
tremities, said pipes being supplied with water 
under pressure from a force-pum p, so as to sat 
urate the air and gases above the tanks with 
moisture, causing the gases to sink, and at the 
same time to cool the tank, so as to arrest the 
generation of such gases, the same means 
serving to fill the earth-terminals with water. 
The object of the second part of my inven 

tion is to utilize said spray-nozzles and water 
pipes as lightning-conductors. ’I‘o this end, 
adopting one nozzle per tank as sufficient, I 
employ therewith a central vertical pipe and 
connect the same, by a metallic collar and ra 

dial wires, with a metallic gutter or leader sur 
rounding' the tank and connected thereto. Said 
leader I cause to conduct the water which 
iiows from the top of the tank into a metallic 
pipe, which extends down to and is connected 
with a hollow earth-terminal, and the water 
pipe leading to said vertical pipe I also at 
tach to said descending' pipe, so that the 
whole is electrically connected with the earth. 
The object of the third part of myinvention 

is, lirst, to equalize and prolong the saturation 
of the earth with water at and below the 
earth-terminal, and at the same time expose a 
large amount of metallic surface to the earth; 
second, to provide for sounding the earth-termi 
nals periodically and to prevent damage by 
frost; and, third,to guardtheearth at said term 
inals against saturation with oil, so as to insure 
the efficiency of the earth-terminals. To this 
end I construct each earth-terminal with a 
hollow body of wire-netting lined with bag 
ging or coarse felt, through which the water 
which enters the terminal from time to time 
filters out slowly, and keeps the earth moist 
around and below itfor a relatively long time. 
The descending pipe is provided with an 

elbow having' a smaller neck, which admits a 
sounding-rod into the body of the terminal for 
ascertaining the depth ot' water therein, and 
also affords an overiiow, which operates to 
keep the water below the frost-line. Said de 
scending pipe is connected to said body by a 
metallic shield, which projects laterally be 
yond the walls of said body on all sides, so as 
to deliect away from the wire-nettin g any oil 
which may flow downward around said de 
scending pipe. This part of my invention is 
not confined to oil-tanks, but is applicable 
wherever a lighthing-conductor is desired. 
In the accompanying drawings, which form 

a part of this specification, Figure l is an ele 
vation of an oil-tank provided with a light 
ning-guard according to my invention, the 
earth -terminal being exposed in the fore 
ground. Fig. 2 is a top view ofthe earth-ter 
minal on a larger scale. Fig. 3 is a vertical 
longitudinal section of the same, illustrating 
its operation. Fig. et is a horizontal section 
of the same. Fig. 5 is a top view of a group 
of tanks on a smaller scale, illustrating their 
connection with the force-pump and the pro 
posed arrangements of parts. 
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Like letters of reference indicate correspond 
ing parts in the several ñgures. 
T represents an ordinary oil-tank of any 

construction; S, a large spray-nozzle of cop 
per or brass; and W, an iron water-pipe of, 
say, one inch diameter, and about twenty feet 

y long, provided with said nozzle and erected 
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at the center of the top of the tank, said pipe 
being also provided with a metallic collar, c, 
near its upper end. 
L represents a gutter or leader of sheet 

metal surrounding said tank at the top of 
its walls and connected therewith by metallic 
hangers 7L, from which metallic wires or ropes 
fw, preferably of galvanized iron, extend to 
the collar c. ' y 

D represents a descending pipe of the same 
metal as the leader L, preferably galvanized 
iron, about four inches in diameter and one 
half 'inch thick, extending downwardfrom said 
leader to a point eight or ten feet below the 
surface of the ground. . 
G represents an elbow forming a part of 

the pipe D, and provided with a bent piece of 
smaller pipe, forming an escape-neck, g, which 
allows the water from the pipe D to overdow 
when the earth-terminal is filled, so as to pre 
vent bursting by frost, and through which a 
rod may be inserted for ascertaining the depth 
of water in the earth-terminal. 
E represents a hollow earth-terminal, about 

four feet long and one and one-half foot in di 
ameter, attached to the bottom of the said 
pipe D. 

P, Fig. 5, represents a steam-pump; M, a 
main leading therefrom 5 and C a connecting 
pipe laid from said main t0 the pipe W, and 
attached to the descending pipe D by lash 
ings z, of copper wire or equivalent connec 
tions. All the joints between the parts above 
named down to the earth-terminal should be 
carefully made so as to be good conductors of 
electricity, and said earth-terminal should be 
laid in porous earth, the pit being refilled and 
tightly rammed. 
The construction of the earth-terminal E is 

illustrated by Figs. 2, 4. 
An represents galvanized-iron wire-netting; 

f f 2, felt or bagging in several layers, forming 
linings for the walls and bottom, ands a galvan 
ized-iron casting, termed the “shield,’7 which 
is constructed with a collar on its upper sur 
face to receive the lower end of the descend 
ing pipe D, and has the netting n securely at 
tached to its under side, its margin being 
‘beyond the walls on all sides, for the ob 
ject hereinbefore stated. Good and ample 
contacts will be made between D and s, and 
between s and u, to avoid material resistance 
at these points. 
The pipe D may be provided with a collar 

fitting over that of the casting s, if this form' 
of attachment be preferred. 
The presence of natural moisture being un 

essential in this system, the earth-terminal pit 

can usually be sunk close to the wall of the 
tank and enlarged beneath it slightly, so as 
to locate the earth-terminal in line with the 
descending pipe D, with the latter laid against 
the side of the tank, as indicated in Fig. l, 
and by dotted circles in Fig. 5. Where this 
is not practicable, owing to previous saturation 
of the ground with oil or the presence of rocks, 
the terminal can be located as far away as may 
be necessary, and the descending pipe extended 
thereto. 
A steam-pump available for the purposes 

of this invention will usually be found adja 
cent to the oil-tanks, as illustrated by Fig. 5. 
The tanks may be one or more in number. 
When no pump is available the tank may be 
fitted up in precisely the same way as regards 
the parts attached thereto; or a plain rod may 
be substituted for the pipe W, and an ordi 
nary-air terminal for the nozzle S, as indicated 
by dotted lines in Fig. l. rl‘he rain-fall will, 
in this case, supply the earth-terminal with 
water through the leader L and descending 
pipe D. ' 
The particular metals herein named are sim 

ply preferred, and are not considered abso 
lutely essential, and parts described simply as 
metallic may be made of any preferred metals. 
The following is claimed as new and of my 

invention, namely: 
l. As improved means for protecting oil 

tanks from lightning, the combination, sub 
stantially as herein described, of a spray-noz 
zle supported at a sufficient height above the 
tank by a vertical pipe, and aforce-pump sup 
plying water to said pipe under pressure for 
suppressing or condensing the gases which 
arise from said tanks and preventing or less 
ening the generation of said gases, inthe man 
ner set forth. 

2. The combination, substantially as herein 
described, of the spray-nozzle S, water-pipe 
W, leader L, descending pipe D, connecting 
pipe C, and a porous hollow earth-terminal 
connected with each other, and with an oil 
tank, T, substantially as herein described, as 
an improved lightning-conductor system for 
such tanks. 

3. An earth-terminal` for lightning-conduc 
tors having a hollow body of Wire-netting and 
provided with linings of felt, or its equivalent, 
substantially as herein described, for equaliz 
ing and prolonging the supply of moisture to 
the surrounding earth, in the manner set forth. 

4. The elbow G, in combination with the 
earth~termiual E, whereby the earth-terminal 
E may be sounded. 85e., as herein specified. 

5. A- porous hollow earth-terminal having 
a shield projecting beyond the porous walls 
on all sides to deflect oil away therefrom, as 
herein specified. 

ADOLPHUS A. KNUDSON. 
Witnesses: 

HOWARD F. Srnnvna, 
J oHN BUCKLEY. 
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