














Lightning and Lightning Conductors. 

(Prepared for the Scientific American.) 
No. 1 .  

5titnfifit 
under the surfa.ce so as to go in a. horizonta.l 
line, six or eight feet from the wall, a.nd thm 
bent again downward three or four feet, it will 
prevent da.ma.ge to any of the stones of the 
founda.tion. " 

amtritau. 

Sheet lightning is the vivid discha.rge of History ot Propellers and SteaHl Navl-

electricity amongst the clouds reflected from gatloll. 

one represented la.st week, is a.n increasing 
pitch, so formed tha.t while the propeller is ro
ta.ting on its axis, the vessel is a.dvancing
thus making fa.r less slip. These blades are 
curved conoids, therefore they ha.ve va.ria.ble 
curves a.pproxima.ting to a.ngles from 270 to 
300. It wa.s 5 feet 10 inches dia.meter, and 
ha.d a.n area of a.bout 15 sqna.re feet, a.nd in 
smooth wa.ter propelled the vessel a.t the ra.te 
of 12 miles per hour,-the vessel being 1 64 
tons burden, with engines of 70 horse power. 
In 1843 this vessel ran 200 miles in 23 hours, 
a.nd used 10 tons of coa.l in 27 hours, from the 
time of getting up the stea.m. This propeller 
ha.d a. slip of one-eighth. The superiority of 
the conoid propeller wa.s set forth to be the 
best, as being formed a.fter na.ture's la.ws a.nd 
the swiftest of fishes. The opening towa.rds 
the centre of motion by reducing the a.rms of 
the screw blades, as far a.s strength would a.l
low, (as the rotative motion towa.rds the cen
tre is less tha.n the circumference,) there
fore reduced a tendency to centrifugal a.ction 
on the wa.ter. The gra.dua.1 alteration of the 
a.ngle of the bla.de to the a.xis of the screw or 
outward pa.th of the vessel, a.ffords a grea.ter 
onward action of the bla.de a.t the entrance, 
whilst it gra.dually curves round to nea.rly a. 
right a.ngle with the. pa.th, so as to leave the 
water withont ca.using a. revulsion. The sal
mon, when it makes a. run, puts down all its 
side fins, and soleI:}' by the oblique a.ction of 
the bil, is propelled forwa.rd with grea.t force 

their surfaces ; this gave the appea.ra.nce of [Continued from page 328.] 

one blaze of ilame, the spa.rk or jet from its FIG. 65. 

momentary existence itself is rarely seen, in 
consequence of the strong light produced by 
its refie(\tion, and its being occasionally hid by 
the dark, dense, intermediate ma.ss of clouds. 
The appearance termed fire-ba.lIs or globular 
Jightning is simila.rly explained but possibly 
from lL denser state of the atmosphere and the 
resistance offered to its pa.ssage collects and 
condenses the cha.rge at its point, a.s it were, 
forming a. knob. Appea.rances of zig-zag a.nd 
forked lightning a.re produced ; the first, by the 
pa.ssage of an ordina.ry discha.rge from the 
clouds to the ea.rth, the air being gra.dua.lly 
condensed before it, offers so grea.t a resista.nce 
to its pa.ssage in a direct line a.t one point tha.t 
it is turned aside, if it ma.y be so expressed, 
tending however consta.ntly downwa.rds, it gets 
out of the sphere of condensation, finds a.n 
ea.sy passa.ge onwa.rds to the earth for a. time ; 
the sa.me effect again takes pla.ce, and so on 
till it rea.ches the surfa.ce of the earth or some 
projection from it. If in its pa.ssa.ge down it 
meets with currents of a.ir inferior in condnct
ing power to the medium in which it is travel
ling, or if in its a.pproach to the ea.rth it finds 
two or more points on which it ca.n discharge 
itself within limited distances of ea.ch other, 
it divides, and the a.ppeara.nce is denomina.ted 
forked lightning. It would be a labour of 
time to recite the records of so vast a number 
of cases of the serious effects of disrupted dis
cha.rges of electrieity upon unprotected build
ings &c., a.s are collected. 

For the suggestion of the a.ppliea.tion of met
ta.l conductors to buildings, &c., we are un
donbtedly indebted to the celebra.ted Dr. Fra.nk
lin, for hili own words where he proposed " for 
protecting houses, churches, ships, &c., from 
the stroke of lightning, to fix on the highest 
pa.rt of these edifices upright rods of iron, 
made sha.rp a.s a needle, and gilt to prevent 
rusting ; and from the foot of these rods, a 
wire down the outside of the building into 
the ground, or down ronnd one of the shrouds 
of a. ship, a.nd down her side till it rea.ches the 
wa.ter. Would not these pointed rods proba
bly dra.w the electrica.l fire silently out of a 
clowl before it ca.me nea.r enough to strike, and 
thereby secure us from that most sudden and 
terrible mischief?" He however subsequently 
recommended iron rods of a.bout one-half to 
three-quarters of an inch dia.meter, which were 
to be fastened to the wa.ll, chimney, &c., with 
sta.ples of iron. He adds " The lightning will 
not lea.ve the rod, a good conductor, to pa.ss 
into the wa.Jl, a ba.d conductor, through the 
sta.ples . It' would ra.ther if any were in the 
wa.Jl, PlLSS out of it into the rod, to get more 
rea.dily by tha.t conductor into the earth. If 
the building be very la.rge and extensive, two 
or more rods ma.y be pla.ced a.t different parts, 
for grea.ter security. Sma.ll ragged pa.rts of 
clouds suspended in the a.ir between the grea.t 
body of clouds a.nd the ea.rth, often serve as 
partia.l conductors for the lightning, which 
proceeds from one of them to another, a.nd by 
their help comes within the striking disbnce 
of the ea.rth or a building, it therefore strikes 
through those conductors; a. building tha.t 
would otherwise be out of the striking dis
ta.nce. Long sha.rp points communica.ting 
with the earth, a.nd presented to such pa.rts of 
clouds, drawing silently from them the iluid 
they a.re charged with, they are then attached 
to the cloud, and ma.y lea.ve the distance so 
great a.s to be beyond the rea.ch of striking.
It is therefore that we elevate the upper end 
of the rod six or eight feet a.bove the highest 
part of the building ta.pering it gra.dua.lly to a 
fine Rha.rp point which is gilt to prevent its rust
ing, thus the pointed rod either prevents a 
stroke from a cloud, or if a. stroke be ma.de 
conducts it to to the ea.rth with safety to the 
building. The lower end of the rod should 
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FOUR BLADED FRENCH PROPELI.ER. 

This is a propeller which wa.s employed on a 
French Ma.il Boa.t, named the Na.poleon, in 
1842. Fig. 65 exhibits a front, a.nd fig. 66 a 
side view. This propeller was fixed in a spa.ce 
or opening a.ba.ft the usual stern-pot, (to which, 
in an ordina.ry vessel, the rudder would be 
hung) a.nd within side another stern-post which 
wa.s erected on a. prolonga.tion of the keel, fa.r
ther a.ft, for snsta.ining the rudder, so a.s to 
lea.ve a. spa.ce between the two posts, for the 
reception of the propeller. The centre of the 
propeller was 6 feet benea.th the surfa.ce of the 
wa.ter ; its dia.meter wa.s 7 feet 6 inches, a.nd 
the highest point of its pheriphery wa.s 2 feet 
3 inches below the wa.ter line, when the mea.n 
dra.ught of wlLter a.ft wa.s about 1 1 '82 feet. 

Four propellers Qf the sa.me dia.meter, but 
of different forms, were ma.de, in ca.st-iron, a.nd 
were tried with va.rious success. The propel
lers ha.d been a.ltered severa.l times; and it 
was found that within cerbin limits, by cut
ting a.way the ends so as to shorten the length 
of the screw, which had a.lso the effect of di
minishing the surface of the bla.des, the speed 
of the vessel was increased, a.nd the vibra.tion 
wa.s reduced ; a. portion of this effect ha.d, 
however, been attributed to using four a.rms. 
A propeller with three blades, o ccupying the 
whole of the circle, wa.s first tried ; others 
which presented less centra.l surfa.ce a.nswered 
better ; and the best, which was still in use, 
ha.d four bla.des, which occupied six-tenths of 
the a.rea. of the circle, when viewed in the di
rection of the a.xis, lea.ving four-tenth. of tha.t 
a.rea. vaca.nt for the frce esca.pe of the water 
between the bla.des, whose obliquity was such 
as to produce an adva.nce of 1 0  feet 3 inches in 
a revolution. 

FIG. 66.  

FIG. 67.  

and speP.d, the fiexible nature a.nd curving form 
of the ta.il, so a.8 to lea.ve the water without 
revulsion, contribntes to this object. 

Curious Facts In Natural History. 

It is but a little more tha.n twenty yea.rs 
since the first crow crossed the Genesee River 
westwa.rdly. They, with the fox, the hen
ha.wk, swa.Jlow, a.nd ma.ilY other birds and in
sects, seem to follow civilization. 

The locust borer is not of more than thirty 
years introduction into the United Sta.tes, a.nd 
na.s not yet rea.ched the na.tive groves of the 
locnst-tree at the south a.nd west. It com
menced its rava.ges on the e!l.st side of the 
Genesee River in 1830, a.nd it was seven yea.rs 
before it crossed to the west side. 

The gra.in worm, or weevil, bega.n its course 
of destruction in Vermont, about the year 
1828, a.nd it progresses in the course it bkes 
from ten to fitfeen miles a. yea.r. It has not 
yet reached Western New York to any extent ; 
but the destroyer is on its ma.rch, and desola
tion will follow its tra.ck in this great whea.t
growing region. 

Rose-bugs ha.ve been so common in some 
of the E a.stern States, tha.t on the sea-shore 
they ha.ve iloa.ted in winrows on the sa.nds, 
ha.ving been driv�n into the sea. by winds, and 
drowned. They have only made their a.ppear
a.nce in this region, in any quantities, within 
two or three years. 

The motion was communica.ted to the pro- The ceda.r or cherry bird wa.s first noticed 
peller by a. spur wheel of 126 teeth, working . west of the Genesee River in 1828, a.nd now 
into a. pinion of 20 teeth, which ga.ve nea.rly it is so great a pest a.s to induce ma.ny to give 
6:!- revolutions for ea.ch stroke of the engine, or np the cultiva.tion ",f cherries, especially if 
a.bout 120 revolutions of the propeller per min- nea.r woodland. 
ute. The ordina.ry speed of the vessel, with_ The plum-weevil, or curculio, which is indi
out a.ny sa.ils being used, was 10 knots or 11�  genous to America., being unknown in Europe, 
statute miles per hour. wa.s first discovered by Mr. Goodsell, the first 

CONOIDAL SCREW PROPELLER. editor of the Genesee Farmer, since which 
This is a screw of three bla.deil, invented by time it has dissemina.ted itself over the whole 

Messrs. Rennie, of Lond,m, and applied by continent. 
them, in 1839, to a stea.mer na.med the Dwarf The gopher, a. spices of ground squirrel, with 
Friction wheels were first used for giving mo- pouches on the outside of its cheeks to ca.rry 
tion to the propeller, but on account of their the dirt from its hole, is very plenty on the 
noise and slipping, they were a.ba.ndoned, a.nd west side of Mississippi, in Missouri a.nd Iowa., 
spur wheels, with wooden teeth substituted. but has never yet crossed the river into Illinois 
It made a.bout 150 revolutions per minute. :  or Wisconsin. It only works ill the night, 
The adva.nta.ge of this form of screw over the burrowing in holes and run-wa.ys under ground 

1 
-subsisting on the roots of trees, gra.sses, a.nd I 
vegeta.bles. There are persons who have suf
fered by their depredations for twenty years, 
who ha.ve never been able to catch, or even see 
one, of these nocturnal depredators. 

The cut-worm is of recent origin. The first 
it was noticed as doing much da.ma.ge, wa.s du
ring 1816 a.nd 1817, noted a.s the cold yea.rs, 
when the whole northern country approached 
the very brink of famine. They a.re now uni. 
versa.l. 

The Hessia.n ily wa.s introduced, it is sup
posed, by the foreign mercenaries in 1777, on 
Long Isla.nd, from their ba.ggage, or in the for
age for their horses. 

If salt hay is pla.ced a.round goosberry bush
es, it is sa.id to be a preventa.tive of mildew. 
The bushes should be kept in a. cool moist 
pla.ce. Ha.y with sa.lt sprinkled on it will ab
sorb the moisture. 

The steamer Pa.cific arrived in this city from 
Liverpool a.t 9 A. M., on Monday bst. Time 
1 1 �  da.ys. �c:=:J. 

LITERARY NOTICES. 

I ;GALLERY OF ILLusTRH�U8 AMERICANs.-We have 
received from IVIessrs. Brady & D'A vignon the sixth 
number of this great American work. It contains a 
splendid likeness gf Gol. Fremont, together with a 
well written biography of his eventful life. The en
gravings and letter press are among the most beauti 
ful specimens of the art we have ever seen. When 
complete it will be a publication of extraordinary me
rit, a proud ornament to American hlstory and a last� 
ing fame to its projectors. The work is to be com
pleted in 24 numbers, at $1 each. Edited by C. Ed
ward's Lester. 

American Cottage and Villa Arclutecture,-a se
ries of views and plans of residences actually built : 
intended as models for those about to build, as well 
as Architects, Builders, etc., with hints on Landscape, 
Gardening, Laying out of Grounds and Planting 
Trees. By J. C. Sidney, Architect and Engineor.
Appleton & Co. publishers : price 75 cts. per number. 
The design of this new work is fully stated in the 
caption above, and the first number now Lefore us is 
very beautiful both in text and illustrationsl not sur� 
passed by any similar work upon the subject. It is to 
be issued monthly, and will be complete in 10 parts. 

HOLDEN'S DOLLAR l\iAGAZINE1 July Number.-Four 
spirited engravings and several excellent contribu
tions; " The Literary C0cked Hat and Transcendental 
Tea Pot," is a most amusing conglomeratIOn of sub
i ects-something after the style of " The Buncomb 
Flag Staff." The number is good. 

ICONOGRAPHIC E NCYCLOPEDIA.-Part 9 of this splen
did work is just issued by Mr. Garrigue, No. 2 Bar� 
clay st., this city. This part treats of Botany in its 
various branches. It contains pJatea from 23 to 42, 
being maps of the principal cities of Europe. As 
each part is only one dollar, a single map costs only 
five cents, and the letter press into the bargain,-how 
cheap !  

AND MECHANICS 

FIFTH YEAR OF 
The Best Mechanical Paper 

I N  T H E  W O R L D ! 
A New Volume of the 

SCIENTIFIC AMERICAN 
is commenced about the 20th of Sept. each year, and is 
the best paper for Mechanics and inventors published 
in the world. 

Each volume contains 416 pages of most va.luable 
readingmatter� and is illustrated with over 

500 nECHANICAL ENGRAVINGS 
of NEW INVENTIONS. 

[?The Smentific American i. a Weekly Journal o f  
Art, Science a nd  Mec�anics, having for its object the 
advancement o f  the INTERESTS OF MECHANICS, 
MANUFACTURERS and INVENTORS. Each num
ber is illustrated with from five to TEN original EN
GRAVINGS OF NEW ME CHANICAL INVEN
TIONS, nearly all of the best inventions which are 
patented at Washington being illnstrated in the Sci
entific American. It alf<> contains a. Weekly List of 
Patent Claims ; notices of the progress of all Me
chanical and Scientific Improvements ; practical di
rections on the construction. management and use of 
all kinds of MACHINERY, 'TOOLS &c. &c. This 
work is adapted to binding and the subscriber is posses
sed at the end of the year of a large volume of416 pages 
illustrated with upwards of500 mechanical engravings. 

TERMS : Single SUbscription, �2 a year in advance; 
$1 for six months. Those who wlsh to subscribe have 
only to enclose the amount in a letter. 

A PRESENT ! 
To any person who will send us Three Subscribers, 

we will present a copy of the PATENT LAWS OF THE 
UNITED STATES, together with all the information rela� 
tive to P,..TENT OFFICE BUSINESS, including full direc� 
tions for taking out Patents, method 01 making the 
Specifications, Clai�s, Drawing�, Models, buyin�, 
selling, and transferrmg Patent Rlghts, &c. 

N. B.-Subscribers will bear in mind that we em· 
ploy no Agents to travel on our account. 

MUNN & CO., 
Publishers of the Scientific AmericanJ. 128 Fulton 

street, New York. All Letters mnst be 1'ost Paid. 
InduceHlents for Clubbing. 

:; copies for 6 month., $4 1 10 copies for 12 month., $15 
6 " 12 " $8 20 " for 12 " $28 

Southern and Western money taken at par fO! sub 
soriptions. Post Office Stamps taken atthAirtull vaille 
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