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A NEW AERIAL smp. 
PREPARATIONS FOR A TRANS-ATLANTIC VOYAGE-THE 

AIR·SHIP "CITY OF NEW YORK." 

[From the N ew Yo�k Dally Time •. ] 

I 
An experiment in scientific ballooning, greater than 

lias yet been undertaken, is about to be tried in this city. 
ffie project of crossing the Atlantic ocean with an ajr­

ship, long talked oT but neTer accomplished, has taken a 
shape so definite that the apparatus is alrea� prepared, 
and the aeronaut ready to undertake his tasU Whether 
succe13sful or not, the enterprise merits mention from its 
magnitude, and the energy and fertility of resource dis­
played in its prosecution. 

The work has been conducted quietly, in the immedi­
ate vicinity of New York since the opening of spring. 
l!he new air-ship..JWhich�s been christened the City oj 
New YorfIis s¥early completed that but few essentials 
of detail are wanting to enable the projectors to bring it 
visibly before the public. 
{.!!le aeronaut in charge is T. S. C. Lowe, a New 

Hampshire man, who has made 36 halloon ascension!l 
His last public appearance was at Portland, during this 
year's celebratlOn of the Fourth of July. Since that 
time he has given his undivided attention to the perfec­
tion of the air-ship designed for his trans-atlantic voyage, 
and has devised various improvements in its con�truc­
tlon, by which he claims to have overcome the more seri­
ous. impediments to aerial navigation. 

The dimensions of the City qf New York so far ex­
C!)ed those of any balloon previously constructed Iha t the 
bare fac� of its existence is notable. The spot where its 
huge envelop is now undergoing the final process of oil­
ing is an open piece of grass-land, four or five miles dis­
tant from the cit.y. The profe,ne have not yet been ad­
mitte.d to the knowledge of the mystery which surrounds 
the mighty heap of cloth and cord, and the jealous eye 
01 a faithfal watchman has kept at bay the inquisitive 
stranger. As remarkable events are prepared most care­
fully in the dark, so Mr. Lowe has reserved the surprise 
of this biggest of balloons until the last moment, when 
the immensity of its measurements can be palpably dis­
tinguished. Briefly, for so large a subject, the following 
are the dimensions:-

Greatest diameter, feet................... HtO 
�nsverse diameter................. ••. .•. 104, 
Hight, from valve to boat.. ..... ......... 880 
Weight, with outfit, tuns................ at Lifting power (aggregate), tuns...... ... 22t 

,
._Capacity of gas-enve�op, cubic ��et .... 725, 000 

{rha City or New York, �hcrefor{�s nearly five times 
larger than the largest balroon ever berore built. Its form 
is that of the usual perpendicular gas-receiver, with bas­
ket'lnd life-boat attached. The introduction of valu­
able improvements, however, leads to the conviction 
that iti general arrangement is greatly superior. Me­
chanical power ill to bll applied j the aeronautic party 
will keep the cold away from their marrow by the use of 
a lime stove j a new arrangement of revolving fans has' 
been devised j and the maoorial of which the envelop is 
composed is covered with a peculiar varnish, the inven­
tion of Mr. LoW;'; 

Six thousana--yards of twilled cloth have been used 
in the construction of the envelope. Reduced to feet, 
the actual measurement of this material is 54,000 feet, 
or nearly 11 miles. Seventeen of Wheeler & Wilson's 
sewing-machines have been employed to connect the 
pieces, and the upper extremity of the envelop, intended 
to receive the gas-valve, is of triple thiokness, strength­
ened with heavy brown linen, and sewed in triple seams. 
The pressure bemg greatest at this point, extraordinary 
power of resistance is requisite. It Is asserted that 100 
women, sewing constantly for two years, could not have 
accomplished this work, which measures by miles. The 
material is stout, and the stitching stouter. 

The varnish applied to this envelope is a composition, 
the !recret of which rests with Mr. Lowe. Three or four 
coatings are applied, in order to prevent leakage of the 
gas. Mr. Lowe is daily engaged in the personal super­
Intendence of the process of manufacture. We foun d 
him yesterday hard at work in an open field, assiduously 
testing the progress of certain gallons of a villainously-
8melling';v.npouud, which. boiled furiously at a temper­
ature of 6000• 

The netting which surrounds the envelop is a stout 
cord, manufactured from flax e�q;ressly for the purpose. 
Its aggregate strength is equal to a resistance of 160 
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tuns; each cor<! being capable of sllstainlng a weight of 
400 or 500 pounds. 

The basket, which is to be suspended immediately be­
low the balloon, is  made of rattan, is 20 feet in circum­
ference, and four feet deep. Its form is circular, and it 
is surroun ded by canvas. This car will carry the aero­
nauts. It is warmed by a lime stove, an invention of 
O. A. Gager, by whom it was presented to Mr. Lowe. A 
lime stove is a new feature in air-voyages. It is claimed 
that it will furnish heat without fire, and is intended for 
a warmiug apparatus only. The stove is one and a half 
feet high and two feet square. Mr. Lowe states that he 
is so well convinced of the utility of this contrivance 
that he conceives it to be possible to ascend to a 
region where water will freeze, and yet keep himself from 
freezing. This is to be tested. 

Dropping below the basket is a metallic life-boat, in 
which is placed au Ericsson engine. Capt. Ericsson's in­
vention is therefore to be tried in mid-ail'. Its parti­
cular purpose is the control of a propeller, rigged 
upon the principle of the screw, by which it is proposed 
to obtain a regulating power. The application of the 
mechanical power is ingeniously devised. The propeller 
is fixed ill the bow of the life-boat, projecting at an angle 
of about 45 degrees� From a wheel at the extremity, 
twenty fans radiate. Each of these fans is five feet in 
length, widening gradually from the point of contact 
with the screw to the extremity, where the width of each 
is Ii feet. Mr. Lowe' claims that by the application of 
these mechanic..ll contrivances, his air-ship can be readily 
raised or lowered, to seek different currents of air j that 
they'· �will giv� him ample steerage-way, and they will 
prevent the rotary motion of the machine. In applying 
the principle of the fan, he does not claim any new dIS­
covery, but simply a practical development of the theory 
advanced by other aeronauts, and panially reduced to 
practice by Charles Greene, the celebrated English aero­
naut. Mr. Lowe contends that the application of ma­
chinery to aerial navigation has been long enough a 

mere theory. He proposes to reduce the theory to prac­
tice, and see what will come of it. Ii is estimated that 
the raising and lowering power of the machinery will be 
equal to a weight of 300 pounds j the fans being so ad­
justed as to admit of very rapid motion upward or down­
ward. As the loss of three or four pounds only is suffi­
cient to enable a balloon to rise rapidly, and as the 
escape of a very small portion of the gas suffices to re­

duce its attitude, Mr. Lowe regards this systematic regu­
lator quite suffi cient to enable him to control his move­
ments, and to keep at any altitude he desires. It is his 
intention to ascend to a hight of three or four miles at. 
the start, but this altitude will not be permanently sus­
tained. 'He prefers, he says, to keep within a respeota­
ble distance of mundane things, where he "can see 
folks." It is to be hoped his machinery will perform all 
that he anticipates from it. It is a novel affair through 
out, and a variety of new applications remain to be 
tested. Mr. Lowe, expressing the utmost confidence in 
aU the appointments of his apparatus, assured us that he 
would certainly go j and, as certainly, would go into the 
ocean or deliver a copy of Monday's Times in London on 
the following Wednesday. He proposes to effect a land­
ing in England or France, and will take a course north 
of east. A due easterly course wouhl land him in Spain; 
but to that course he objects. He hopes to make the trip 
from this city to London in 4S hours j certainly in 64 
hours. He scouts the idea of danger, goes about his pre­
parations deliberately, and promises himself a good time. 
As the upper currents, setting due east, will not permit 
his return by the same route, he proposes to pack up the 
City of New York and return home. 

The air-ship will carry weight. Its cubical contents 
of 725,000 feet of gas suffices to lift a weight of 22t tuns. 
With out.fit complete its own weight will be 3t tuns. 
With this weight 19 tuns of lifting-power remain, and 
there is accordingly room for as many passengers as will 
care to take the ven ture. We understand, however, that 
the compauy is limited to eight or ten. Mr. Lowe pro­
vides sand for ballast, regards his chances of salvation as 
exceediug'ly favorable, places implicit faith in the 
strength of his netting, the power of his machinery, and 
the buoyancy of his life-boat, and altogether considers 
himself secure from the hazard of disaster. If he accom­
plish his' voyage in safety, hE:' will have done more than 
any air-navIgator has yet ventured to lrndertake. If he 
f'lil, the ent.erprise sinks the mug sum of $20,000. 
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Wealthy men, who are his backers; sharing his own en­
thusiasm, declare failure impossible, and invite a patient 
public to wait and see. 

The precise time for tire ascension has not been fixed. 
The ship is so near completion that the event will not pro­
bably be delayed beyond three or four weeks. Proper 
notice of the time and place will be given. 

_ .. -. 

PRESERVING RAILROAD TIMBER· 

Our attention has been directed to this vary impor­
t.ant question by a pamphlet sent to us by its author, Mr. 
F. Hewson, C. E. It is stated in this pamphlet that 
the renewal of the timbers of. bridges and other super­
structures of railroad,..trlOOks, is the most expensive item 
of repairs. The life of a "sill" seldom extends beyond 
eight years, and the rate of annual depreciation on 
bridges and other structures equally exposcd to atmos­
pheric influences, amounts to 12! per cent. Upon 25,000 
miles of railroad track in the United States, it is estima­
,ted that 3,125 miles of timber superstructure are renewed 
annually at an expense of no less than $3,500,000. 
The great question is, can this rapid depreciation be pre­
vented by so treating railroad timbers that they will ac­
quire the property of greater durability, and thus effect 
a great saving, not only in the cost of timber, but for 
the labor necessarily involved in removing the decayed, 
and putting in the new materials? The chief obstacle 
to the attainment of such a result is stated in Mr. Hew­
son's pamphlet to be the great outlay required in the 
outset, for the apparatus which is usually employed for 
such purposes. Thus in practicing the processes for treat­
ing timber, at Lowell, Mass., as described on page 93, 
Vol. XII, SCIENTIFIC AlIERICAN, it is stated to be so 
inconvenient for railroads as to preclude its use. The 
apparatus for this process consists of a large iron tank, 
like a steam boiler, in which the timber to be impreg­
nated is placed, the air exhausted by a pump, and the 
preservative solution then forced in under pressure. In 
the Kyanizing, Burnetizing, and Bethelizing processes, 
(so-callcd) similar apparatus may be employed; the above 
names are merely derived from those of the persons who 
patented certain solutions for treating the timber. Thus, 
Mr. Kyan used corrosive SUblimate j SiI' Wm. Burnet, 
chloride of zinc j and Mr. Bethel, pyrolignite of iron. 
Railroad timbllm. impregnated with any of these substan­
ces are used on most of the railroads in England, with 
very satisfactory results. 

The laudable object of Mr. Hewson's pamphlet is to 
bring to the noticQ of railroad companies a very simple, 
inexpensive and convenient method of treatinll' their 
timbers with antiseptic substances. It consists in placing 
them (railroad sill, for example) with their butt ends 
down in an open rectangular wooden tank, then filling it 
up to the top with a solution of the pyrolignite of iron. 
For sills seven feet long, a column of liquor of this 
depth expels the sap of the wood, and the preserving 
solution takes its place. A tank for treating 100 SiUB 
costs only $70, and it weighs but two tuns. It �an there­
fore be easily transported from one station to another 
on a railway, whereas another expensive apparatus is 
fixed, an:1 all the timber has to be taken to one locality 
for treatment. A number of experiments conducted In 
this manner have given satisfactory results. By immers­
ing white, red, rock, and black oak, and chestnut and hem­
lock sills, for seven days, in a solution of one part of 
pyrolignite of iron to one of water, the average gain of 
the i\x specimens was 3·3 lbs. per cubic foot. Some 
specimens absorb their solutions more slowly than others, 
chestnut and hemlock require much longer steeping than 
oak. Some kinds of timber also absorb different sub­
stances in variable proportions. Thus while a stick of 
white oak gained 6·S per cent in weight while steeped in 
a solution of chloride of zinc, 7'9 per cent in a liquid of 
blue vitriol, and 10·7 in pyrolignite of iron, a hemlock 
stick gained 9·7 in the chloride of zinc, 10·1 in the blue 
vitriol, and 7·6 in the pyrolignite solution. Heavy tim­
bers, for bridges, were also treated in this manner, in a 
tank 27 feet deep, sunk in the ground, a hoisting crane 
being used to put in and take out the sticks. Timber 
fl·cshly cut absorbed the �olution readily, the sap being 
pressed out by the column of the pyrolignite; The pro­
cess of Mr. Boucherie, illustrated on page 336, Vol. XII, 
SCIENTIFIC AMERICAN, is also illustrated in this pam­
phlet and favorably noticed, but It is principally designed 
for treating newly-felled trees in the forest, and is not so 
convenient for railroad purposes. 



The expense of impregnating railroad timbers by the 
method advocated by Mr. Hewson is quite small, but it 
is not claimed for it that the timber is superior to that 
treated by other methods. As it has been practically 
demonstrated that timbers charged with the antiseptic 
sub�tances described, have had their durabiIity increased 
to double the number of years of similar timbers in an 
unprepared condition, this question is one which deserves 
the earnest attention of all persons connected with rail­
roads. The great reason why so many of our railroads 
have proved failures, so far as payment of dividends on 
the original stock is concerned, is owing to the vast 
amount involved in wear and tear of the materials, and 
for paying the working-expenses. One weat item of ex­
pensc is the rapidly-decaying timbers; therefore every 
dollar saved in this department by treating them as de­
scribed above, wiII tend to advance the interests and 
increase the prosperity of the railroads. 

----------�.�.----------

OUR RAILROADS. 

The progress and condition of our railroads forms an 
instructive chapter in Stow's Capitalists' Guide and 
Railway Annual. It would appear that in nine year�, or 
f rom 1850 to 1859, the railroads of the United States 
increased from 7,355 to 27,944 miles in length. In this 
period the increase in the New England States amounted 
to 62.74 per cent, while in the eight of the western 
States the increase was 2,201. 41 per cent. At the same 
time the former gained in popUlation 16.12 per cent, and 
the latter 46.22. The total cost of the roads, up to 
1859, amounted to $365,451,070, of which large sum it 
is supposed one-third had been wasted in construction; 
yet by their influence, hinds have been advanced in value 
and the speed of internal communication greatly aug­
mented, and the whole country benefited. There are at 
this time 28,000 miles of· finished roads in the United 
States, and about 16,000 miles either under construction 
or projected, requiring $400,000,000 for their comple­
tion. It is estimated, however, that many years must 
elapse before sufficient capital can be diverted from other 
oqjects to carry them through. In the meantime, many 
projected in a spirit of rivalry to other roads wiII be 
abandoned. It is calculated that 20,000 miles of rail­
road are sufficient to do all the business of the country 
at the present time, and that 8,000 miles ha�e been 
constructed, in part, in rivalry to other roads, which 
have proved a dead loss to stockholders, and in the main 
will pass into the hands of the bondholders. The average 
cost or railways per mile has been $36,328. In the 
middle States, $40,919; in the southern States, $22,906; 
and in the western States, $36,333. 

The reason assigned for the cheapness of construction 
of railroads at the south is that they were built on the 
cash plan. Among the net earnings, the Panama shows 
the largest returns, being $29,564 per mile; and those 
earning the least, or nothing to stockholders, were found 
in Maine, Vermont, Mississippi, Missouri, Iowa, Illinois, 
New York, &c. The list of dividend-paying roads com­
prIses 78; among which, two pay annual dividends of 
III per cent; nine, 10 per cent; two, 9 per cent; ten, 8 
per cent; six, 7 per cent; thirty, 6 per cent; five, 5 
Jl(lr cent; one, 4 per cent; one, 2! per cent; and one, 
2 per cent. The list of delinquent companies on stock 
or bonds amounts to 33. The total bonded debts of the 
.American railroads, all of which mature between 1859 
and 1874, amount to $411,199,702. 

- ' ... 

STEAM-E.NGINES FOR CITY RAILROADS. 

We learn by the Philadelphia Ledger that the direc­
tors of one of the railroads in tha� city are now making 
arrangements for running their cars with a steam-engine. 
For this purpose one of four horse-power is being built 
by A. L. Archambault, and is nearly ready. It wiII be 
10 feet long, 4 feet 8 inches wide and weigh about 2 
tuns. It· is intended to drive the truck of the engine by 
a be� passing round the pulley on the engine-shaft, thence 
around another on the hind axle of the truck. It is 
purposed to throw the wheels in and out of gear with the 
engine by a shipper, 80 that, when the signal is given to 
stop, the belt may be thrown off and the engine still kept 
in motion, and vice ve,.sa. At present we do not see the 
advantages of this roundabout arrangement, but probably 
it may have merits which have been carefully studied out 
by hs projector. The railroad company are having a 
hand�ome car made to run with this engine, and its 
practicability will be fully tested. 
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MAGNETISM ON RAILROADS. 

MESSRS. EDITORs.--In your valuable paper of the 3d 
inst. (page 153, present volume of the SCIENTIFIC AllER­
WAN) you kindly noticed my efforts to introduce a sub­
stantial improvement in our railroad economy, for which 
accept my acknowledgements. You made one remark 
however, which it is perhaps well to refer to. You say: 
"The increased adhesion of a magnetized locomotive wheel 
is camed by inducing polarity in the rai� and it must 
take as much power to break the magnetic contact between 
the wheel and the rail as that which induced their mu­
tual attraction. According to this view, whatever is 
gained by increased adhesion is at the expense of steam­
power." 

You are perfectly right in this, that whatever adhesive 
force exists must take a con-esponding power to neutral­
ize it. But as this is produced by chemical decomposi­
tion in the battery, it is not at the expense of the 
steam power of the engine. Again, whatever increase 
of adhesion there may be, it is concentrated at the point 
of contact between the wheel and rail by the curved 
form of the helices, and there operates continuously, and 
the contact has not to be made and broken as you evi­
dently suppose, and therefore the forces are balanced 
exactly; although it requires much more force to lift or 
to slip the wheel when magnetized than when it is not, 
it requires no more to roll it in one case than the other, 
which has been determined '�n a foul' and a half-feet 
diameter wheel, the'Tationale of which you will readily 
see. A weight of 20 pounds at either end of a scale­
beam may be vibrated as easily as 10 pounds Similarly 
placed, if the fulcrum is not crushed, excepting the power 
necessary to overcome the inertia, and as the magnetic 
attraction is equally in front and behind, the point of 
greatest magnetic effect, which coincides with the point 
of contact between the wheel and rail, and as their is 
no appreciable inertia or vis-inertia in magnetism, it 
follows that the wheel will roll as easily when magne­
tized as when it is not, provided the point of maximum 
magnetic effect is continued at that point where the 
wheel and rail touch, whether at rest or in motion, 
which is tW case with the arrangement of mechanism 
under discussien. The whole idea is concisely com­
prised in this: magnetic teeth to the wheel, and cogs to 
the rail. 

EDW ARD W. SERRELL. 

Greenfield, Mass., Sept. 5, 1859. 

The following is another letter on this subject:­
MESSRS. EDITORS:-I have bee\1- much edified by 

reading your abIe article in the edition of September 3d, 
on the subj�ct of magnetizing the driving-wheels of loco­
motives; but I have ventured to address you again (as 
brie/lyas possible) as I believe you have overlooked the 
point upon whi�h the value of the application of that 
power depends, both. ,as regards my theory, Ilnd the 
results of Mr. Serrell's experiments, which latter go to 
show a gain of 75 per cent in tractive powers by the 
employment of an imponderable agent. An engine 
weighing 20 tuns, with th� wheels magnetized will draw 
a,q much freight with the same amount of steam, as an 
engine weighing 35 tuns, can draw without magnet­
ism; in other words, we obtain 11> tuns ndhesion, 
by using an in/luenre weighing nothing, and, it must 
appear obvious, that, if the depreciation of railroad 
structure be $26, 000, 000 annually, and caused principally 
by the use of heavy locomotives, a reduction of 75 
per cent in their weight, without detracting from their 
efficiency or increasing their running expenses, must 
necessarily diminish this $26,000,000 in the same pro­
portion. In my former letter, I stated it was my belief, 
that the slop and mess of coils and batteries could be 
dispensed wi th, by a peculiar construotion of the driving 
wheels, rendering them powerful permanent magnets. 

O. H. NEEDHAM, M.D. 
New York, September 7, 1859. 

[In our article refen-ed to, we gave some reasons why 
the economy of magnetized wheels may not be so great 
as has been estimated; we want more experiments to 
test them under different conditions of speed, load car­
ried, the expenditure for fuel, &c. The steel tires of 
driving wheels may be so contructed as to be made into 
permanent magnets, but we eould not expect any benefit 
from thf'ir use; nevertheless we go for testing all these 
'things by experiments.-EDs. 
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LEVER POWER IN P'LACE OJ!' STEAM OR 

WATER. 

" Mr. E. Harris, of Princeton, in this State, who is one 
uf the most ingenious and successful ilWentors in the West, 
has recently obtained a patent for a new contrivance for 
the propulsion of machinery, which, if successful, is 
destined to supercede steam or water power. It is level' 
power, operated by means of a heavy, swinging weight, 
attached to a pendulum that is fastened above to each 
end of a horizontal iron beam resting on a cylinder, 
which, by means of cog-wheel 'dogs,' operates a great 
overshot wheel that" connects with and operates the gen­
eral machinery. This is the entire arrangement, simple 
and apparently effective. Mr. Harris has his invention 
only in model form as yet, but desigllB to apply it prac­
tically as soon as possible. .He feels confident of its 
practicability, and we see no .... difficulty in the way. The 
invention will be of the utmost importance if suc­
cessfully put into practice, inasmuch as it can be as eMily 
applied to steamboats, railroad CHI'R, and common car­
riagQS as to saw-mills or any other kind of mill& or m� 

chmery. We shall expect to hear of its entire success." 
The TViscon9in Cullivoi01' oopies this from an "ex­

change," name not given. The writer of the extract 
is evidently not acquainted wIth mechanics. Levers are 
mere mechanical devices for applying steam. water, and 
animal power; they possess no vital energy for moving 
machinery, because they are machines themselves. It 
would just be as sensible to say, Mr. Harris has invented 
a machine to drive a machine, as to say this is " a new 
contrivance for the propulsion of machinery." For want 
of a very little accurate knowleulge of mechanics, many 
men have spent years in contriving useless machines for 
affecting an impossible result, namely, gaining power· by 
levers. 

--------..... � .. ----------

MOLDING PARAFFINE CANDLEs.-If paraffine is run 
into molds and heated in the usual way for makinR can­
dles like those of wax, it becomes cloudy, mottled 
on the surface and full of cMcks Ilnd indentations. An 
improved method of rendering paraffine candles smooth 
on the surface and semi-peUucid in appearance, wa! pat­
ented by Horatio Leonard, on the 8th of February last. 
The invention consists III first heating the molds to 2120 
Fah., then pouring in melted paraffine at this tempera­
ture into them, then dipping them Inio cold water at 
about 34° in which they are kept for seven minutes. 
After this they are placed in a chamber containing cool 
air (varying from 32° to 40°) until they arc quite 
cold, when they are removed in the 1!,sual way from the 
molds, which are of the trip-matrix kind. It is when 
the paraffine is passing from th¢ liquid to the solid state,· 
that it is liable to become clondy and f ull of fissures. 
The cooling of it quickly in the mold by cold water pre­
vents the cracks and indentaBions being formed on the 
surface, and the cooling of it gradually afterwards in the 
air-chamber renders the candle beautiful and clear in 
appearance, free from cracks and mottled blemishes. 
The inventor resides at New Bedford, Mass. 

_ ... ,. 

To EXAMINE A DEEP TAlK OR A WELL.-It is 
scarcely possible to see the botto�. I9f a well by looking 
down in thQ common mannel', but it is peneatly practical 
to do so with a reflector. When the sun is shining 
brightly, hold a min-or so that the retlected rays of light 
will fall into the walier. A bright spot will be seen at 
the bottom, so light as to show the smalleit object very 
plainly. In the same way one can eKamine the bottom 
of ponds and rivers, if the water be somewhat clear, and 
not agitated by winds or rapid motion. If a well or cis­
tern be under cover, or shaded by buildings, so that the 
sunlight will not fall near the opening, it is only neces­
sary to employ two mirrors, using one to reflect the light 
to the opening and another to send it down perpendlcu­
larly into the water. Light may be thrown fifty or a 

hundred yards to the precise spot desired, and then re­

flected downwards. 

OILING HARNES! LEATHBR.-Oils, when applied to 
dry leather, invariably injure it, and if to leather con­
'talning too much water, the oil cannot enter. Wet the 
harness over night, cover it with a blanket, and in the 
morning it will be damp and supple; then apply neats­
foot oil in small quantities, and with BO much elbow 
grease as will insure its disseminating itself throughout 
the leather. A soft pliant harness is easy to handle, 
and lasts longer than a neglected one. Never use vege­
table oils on leather, and among the animal oi'ls, neats· 
foot is the best. 


