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CREOSOTE CONSIDERED AS A PRESERVATIVE OF TIMBER. 
The antiseptic properties of tar have long been known, and these, 

together with the comparatively trifling price of the article, have 

recommended it as a coarse paint for timber in exposed situations. 
The distillation of coal in the manufacture of illuminating gas, 
furnishes a large quantity of the variety called “coal tar,” and this 
has been ascertained to possess properties of antiseptic character 

similar to those of wood tar. 
The discoveries of Dr. Reichenbach, announced in 1830, showed 

that the varieties of tar were complex mixtures of various distinct 
principles, of which he examined and described six, viz: capnomor, 

creosote, eupione, paraffine, picamar and pittacal. One of these, creo- 

sote almost immediately attained great celebrity as a medicinal agent 
of great antiseptic power. As the limpidity of this substance renders 
it far more convenient to use than tar, it was soon proposed to ap» 
ply it in its impure state as a preservative of timber. In confirma- 
tion of these views, a work was written, the date and title of which 

we have forgotten, to prove that the high state of preservation ob- 

served in the wood and bandages of the Egyptian mummies, was 
owing to the use of creosote. Of the correctness of this opinion, 
we shall speak hereafter. 

That we may the better examine the propriety of the various ap- 
plications of creosote, it will be necessary to consider its properties 
when pure, and then refer to the mode of preparation. The im- 

portance of this part of the inquiry, and the little information on 
the subject, accessible in the English language, will be our excuse 
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for going somewhat into detail. Our chief authority is Dumas, 
who has collected from the papers of Reichenbach and others, near- 
ly all that is known of this substance. 

Creosote, when periectly pure, is an oily, color less, and transpa- 

rent liquid, with a very penetrating and somewhat disagreeable odor 
resembling that of smoked meat. Its taste, is burning, very caustic, 
and at the same time sweetish. At ordinary temperatures, its specific 

gravity isa little greater than that of water. At 397° Farenheit, it 
boils and is vaporised. It is not congealed at 17° below zero. 

With water, at ordinary temperatures, it forms two different 
combinations ; one, a solution of 1} parts of cresotoe in 100 parts 
of water—the other, a solution of 10 parts of water in 100 of cre- 
osote. The aqeous solution is neutral, and although many and in- 

teresting compounds are formed both with acids and alkalies, they 

are not neutralized by their union with it. 
Creosote, when concentrated, dissolves the oxide of copper, and 

is colored chocolate brown ; nitric and sulphuric acids are decom- 
posed by it, acetic acid dissolves it in all proportions. 

It combines readily with lime, and is then soluble in water. 
Ammonia also dissolves creosote, and is an ordinary impurity. sep- 
arated with difficulty. 

Creosote dissolves a large number of salts, including nearly all 

those proposed for the preservation of timber. Alcohol, the 

resins, and nearly all the constituents. of tar, combine with it 

freely in all preparations. The separation of the latter constitutes 
the great difficulty in obtaining it perfectly pure; a condition 
wholly unnecessary in its economical application. 

The most important property of creosote, and the one upon 
which its antiseptic powers are based is the coagulation of albu- 
men. This may be illustrated by putting a drop of creosote intoa 
dilute solution of white of egg in water, a white coagulum is im- 

mediately formed. Fresh meat immersed in an aqueous solution of 
ereosote is:in.a short time preserved from all putrifaction, and in 
taste and smell, resembles smoked meat. This substance also 
coagulates the blood, the fibrous matter of which,. however, is not 

effected. 

The medical uses of creosote depend upon this property, but 
dangerous consequences have resulted from its indiscreet adminis- 
tration. . Admitted into the stomach in a concentrated form, it de 

stroys the vitality of the organ, although it preserves from putri- 
faction after death. The same remark applies to its improper ap- 
plication to the teeth, the pain.is indeed removed, but the tooth is 
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destroyed. We refer to this medical fact, as from it an argument 

is brought by some to prove the existence of a corrosive property. 
The mistake arises from confounding the destruction of the living 
tissue and that of the fibrous matter. The analogy with corrosive 
sublimate, in this respect,is perfect. 

Plants watered with the aqueous solution are killed, and even the 
odor repels insects, hence its use in resisting the attacks of fungus 
or dry rot, as well as those of borers and other insects. 

It is evident that the antiseptic properties of tar-water, rendered 
famous by the treatise of Bishop Berkley, of crude pyroligneous 
acid, and of smoke, depend in a great degree upon the presence of 
the substance under consideration. It has often been remarked 

that the beams of cabins, with badly constructed chimnies, or with 

none, are found externally covered with a sort of varnish, and im- 

bued throughout their substance with a matter which prevents de- 
cay and the attacks of insects. This is particularly the case in those 

districts where peat is the only fuel ; hence we may conclude that 
this substance might be profitably employed as a source of 
creosote. 

Creosote is commonly obtained from crude pyroligneous acid 
or from wood-tar, in the former case its separation is necessary in 
purifying the acid, and is, therefore, attended with no loss of the 
products of manufacture. The most abundant supply is, however, 
obtained from tar, and this is the substance usually employed in 

preference to all others. 

The processes necessary to obtain creosote chemically pure, are 
extremely tedious, and have been aptly compared to those of the 
alchemists. The tar is first distilled with rather moderate heat, and 
the substance which comes over, commonly called “oil of tar” 

contains the creosote. This is separated from the watery part of 
the product, is re-distilled, next digested with potash, the liquid 

again separated, etc., and the successive distillations, digestions, and 

separations, carried on with various modifications to the-number of 
four, five or six, according to the desired purity of the article. 

These purifications are of course unnecessary, when the article is 
to be used for preserving timber, but it is well to study the prop- 
erties of this substance in its purest state,in order to form a correct 

opinion of the various means proposed for obtaining it economically 
on the large scale. 

Pyroligneous acid, properly speaking, is a mixture of creosote 
and acetis acid, which we have already seen, is its best solvent. 

Hence, when this impure acid is digested upon scraps of old iron, 
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an acetate of iron is formed, which is dissolved by the creosote, and 

water which always accompanies the acid. There is no such thing, 
strictly speaking as a pyrolignate of iron, and this substance which 
has been proposed as a preservative for timber, is therefore an 

_ aqueous solution of credsote and acetate of iron, both substances 
useful in the process. As much of the difficulty of obtaining pure 
creosote depends upon a separation of this acid, it is probable that 
the process just mentioned, would prove both economical and ju- 
dicious, as the formal separation is dispensed with, the acid is neu- 

tralized and serves to introduce the iron, which at least does no 

harm, and may do some good. The application of this mixture is 
easily accomplished by the ingenious process of M. Boucherie, 
which consist in immersing the butt of the tree immediately after 

felling it, into the solution, which is carried by the circulation of 
the sap to the extreme branches. 

Several years since, a process was patented by Francis Moll for 
preserving timber by means of “creosote” and “eupione.” The 
tar was distilled at a low temperature, and a product obtained call- 

ed “eupione,” which was set aside, the heat was then raiséd to a 

higher degree, and the product thus obtained was called “creosote.” 
The wood to be preserved was placed in a close chamber and heat- 

ed to expel moisture, the substance called by the patentee “ eupione,” 
was next introduced in the state of vapor, and when the wood was 
thoroughly impregnated with this, the vapor of his “creosote” was 
in like manner introduced. The former substance having tho- 
roughly penetrated the timber, prepared the way for the entrance 
of the creosote by means of its strong affinity for the latter sub- 
stance, which it drew after it through the pores of the wood. This 
is the explanation given by the patentee, who appears to reason from 

the resuit of experiment. Itis probable that this process proved ef- 
ectual, but it is very doubtful whether the substances actually used 

_ were those named. In the first place, “eupione” is hardly a product of 
wood tar, being obtained generally from animal tar from bones. In 
the next place, the difference in the boiling points of creosote and 

eupione is:only 60°, a difference with difficulty preserved in the two 
distillations, particularly with large quantities of materials. It is 
not unlikely that the substance called paraffine, is in part the result 

of the first distillation, as this principle is found in tar, particularly 

that from the beech, and it rises in vapor at low temperatures— 
but parafline has but little disposition to unite with creosote, unless 

in combination with naptha or some other ingredients of tar, 
which do in fact arise at low temperatures. Still it is evident that 
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the process is one of some uncertainty, and we are not furnished 
with any means of ascertaining the uniformity of the products from 
different varieties of tar. 

Most of the modes proposed for impregnating timber with tar, 

or its ingredients, agree in employing heat, and in this they are 
correct—but on the other hand, many of them are erroneous in 
introducing too much unnecessary matter, which prevents the free 

impregnation of the timber, and some not satisfied with this, added 

other ingredients, which renders the liquid still more difficult to be 
forced into the pores of the wood. ~ 

There is a common error, which attributes to mere resinous mat- 

ter apreservative effect. One illustration of this error, is the fact 
that resinous wood is subject to the same decay with others, and 

even the richest pitch pine is said to very liable to a species of dry 
rot. It is true, that resinous matter, properly applied, may keep 

out the moisture, and thus prolong the duration of wood, but if the 

timber is not well seasoned, the resin only keeps the moisture con- 
fined, and accelerates the decay. 

This leads us to remark that creosote is always the product of 

heat, and that substances which yield large quantities, under the 
influence of that agent, are totally inert in their ordinary state, and 
hence it.is an error to suppose that the preservative effects of peat, 
are at all due to creosote. This property of peat has not been 
thoroughly explained, but, it would appear, that the absorption of 
oxigen or some other gases, or the immersion in an atmosphere of 
carbonic acid, were the principal causes, and the porous nature of 
the peat would favor this sort of action, offering an analogy to that 

of charcoal. If creosote were the preserving agent in peat, bodies 
or timber found in it would remain preserved after their removal ; 

but this is not the case, for it is well known that bodies found un- 

decayed, after the lapse of many years, have decomposed in a few 
days after removal from the peat. 

The preparations of the Egyptians, are hardly to be considered 

in this connection. ‘Too little allowance lias been made for the 
dryness of the climate, in which even the human body is not liable 
to decay, after the soft parts have been removed, and a few simple 
antiseptics have been applied. Moreover, we have no reason to 

believe that any thing resembling creosote or even tar was in use 
among the Egyptians. A sort of bitumen or asphaltum was the 
only thing of the kind known to them. 

It only remains for us to show the best mode of applying creo- 
sote,orsome of its combinations, in a simple and economical manner 
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—arid here experiment is undoubtedly the best guide ; yet a fewsim- 
ple deductions from what has been said above, may serve as a direc- 

tion to any experimental inquiries which may be made. A great 
assistance may be derived from the application of the white of egg 
as a test ; it serves, at once, to indicate the presence, and afford an 

estimate of the quantity of creosote in any solution. 
There are three states in which this substance may be applied. 

As a vapor, concentrated, and in the liquid form, or as a solution. 
In the form of vapor, it is easily and effectually applied, and few 

operations are necessary, nor need the creosote be formally pre- 
pared. The best plan would be to heat the timber in a close cham- 
ber, and then introduce the vapor from boiling tar or “oil of tar.” 
This process would at the same time season the timber in the most 

effectual manner. . 
The application of the substance in the concentrated form, would 

be attended with but little advantage, and would be far from econ- 
omical. In the first place, there is the expense of preparation—in 
the next place, the waste caused by using an excess, which cannot be 
prevented—and the third place, the chance of leaving some por- 

tions of the timber unimpregnated, unless heat is applied, and then 

there is a risk of losing some of the substance in vapor. 
The third, and it seems to us most eligible mode of application, 

is in the form of a solution. There are several ways of accom- 
plishing this, and each of them may have its advantage according 
to the nature of the solution used. The timber may be soaked in 

a cold solution—it may be boiled, or be allowed to remain in the 
liquor, after having been boiled, until cold, ensuring a far greater 

degree of saturation—pressure may be applied—or, lastly, the tim- 
ber may be impregnated by circulation, immediately after being 

cut. . 

The nature of the solution, itself, is a matter of some importance, 

and as there are various ways of obtaining it, there is a wide 

range within which to make a choice. The creosote may be dis- 
solved out of tar, or still better, “oil of tar,” by means of crude py- 
roligneous acid, by which no impurity of consequence is added, 

but a large quantity of creosote, which adds to the value of the 
solution, This solution may be digested on scraps of iron, or not, 

as experience may dictate. 

An alkaline solution may also be obtained, by adding lime water 
or common potash, in solution, to the tar. The object of the al- 

kali, being the solution of the creosote, and its separation from the 

other ingredients of the tar, it may be neutralized when this has 
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been accomplished, either by some cheap acid, as in the case of 
lime, by the carbonic acid of the air. There are so many ways of 
forming these solutions, that great opportunity is afforded to a sa- 
gacious engineer, for accommodating himself to circumstances of 
time and place. For instance, there is hardly a railroad in the 

country that does not pass over or near a peat bed, large enough to 
afford the means of preserving all the timber of the road, at a small 
expense, and leaving a residuum, peat charcoal, which would pay 
nearly the whole expense of the process. 

We have only to add another advantage of these solutions—that 

they can be boiled with very little loss of creosote, as its boiling 
point is above that of water. This is a topic upon which much 
might be said—but, at the same time, it is one upon which the en- 
gineer himself should take the lead in experiment, without wait- 
ing to adopt the crude inventions of unskillful or ignorant 
schemers. 

{For the American Railroad Journal and Mechanics’ Magazine. ] 

It is not my intention to discuss the merits of Mr. Herron’s Trel- 
lis Plan of Railway, on which he seems to have bestowed a good 
deal of care and expense, with the very laudable desire of contribu- 
ting to the improvement of this useful invention, and therefore de- 

serves the thanks of all its friends, but merely to notice some res 
marks thrown out by him, in regard to the old form of railway, 
which, by not being rightly understood, might tend to lesson publi¢ 
confidence in them, which is not desirable until something really 
better comes to supersede them. 

Ist. He remarks that—the engine being the more complex of the two, 
is damaged in the greater degree—hence we find that the expense of 
repairs in locomotive machinery, always exceeds the cost of repairs 
on the railway, usually 50 to 100 per cent. 

Now we are at a loss to understand how these two things can be 
compared, by which it is to be seen that the expense of repairs are 
50 to 100 per cent. greater on one than on the other—it cannot be 
as relatively to their cost—and as to actual results, the fact is against 
the conclusion of Mr. Herron—thus, on the following roads among 

many asexamples: Utica and Schenectady, road cost $1,900,000 ; 
repairs in 1840, $48,200; locomotive machinery cost $60,000 ; re- 

pairs in 1840, $9,992 ;—Georgia Railroad, road cost $2,300,000; 

repairs in 1840, $22,000; locomotive machinery cost, $90,000; 

repairsin 1840, $6,700. That the road and machinery re-act favor- 

ably or otherwise, on each other, as to cost of repairs, is. evident 
enough—but such a comparison as is here made by Mr. Herron, is 
not readily understood. 
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2d. He remarks that— Within the last 10 years, millions of dollars 
have been sent out of the country, for the purchase of railway iron, 
which has, for the most part, been admitted duty free, and if we may 
form an opinion from the rapid deterioration by crushing, exfoliation 
and splitting of the heavy rolled iron rails, but recently laid on some 
of our roads, many millions more will have to follow for repairs and 

renewals, etc: 

This would necessarily lead to the conclusion that this important 
part of the railway was very perishable, and was a constant source 
of trouble.’ That there are roads with inferior iron or inadequate 
strength,as compared with the motive power used on them; and thus, 

more particularly subject to this disastrous result, is likely enough 
—but that it is a general complaint, as being at all serious, cannot 
be allowed. Ona line of road, having 4 to 5,000 tons of iron, it 

would not be possible, with the most vigilant inspection, to prevent 
imperfect bars being occasionally overlooked—but when they are 
thrown off the road, the iron is always valuable in the workshop— 
and the expense of replacement is but trifling—the general charge 
for the entire renewal of a superstruction, adjustment and manage- 
ment of road, only averaging about $700 to $800 per mile per annum, 
doing a very heavy business. 

3d. He remarks that—Now as the wear of the surface of the rails 
is scarcely an appreciable quantity, apart from the oxidation of the 
bars,* which can readily be prevented, and. as the strength of the 
structure would save the bars from crushing and exfoliation, caused in 
the old mode, etc.—we may readily estimate the duration of a well 
made trellis track, formed of mineralized timber, at 50 years, etc., by 

which time the iron rails would not have lost more than 7th of their 
original weight, let the trade be what it might. 

The antidote, then, to this great destruction of the rail, is sim- 
ply in the adoption of Mr. Herron’s Trellis Plan, by which they 

would be rendered nearly everlasting. On this plan, we do not 
offer any comment, further than to say, that in being so wide a de- 
parture from the present great aim with engineers, the diminution 

rather than the increase of all perishable material about a railway, 

it will find great difficulty in obtaining patrons—particularly as the 
old plan, as now made, with solid rail and sill, and an unsparing 
care and expense in its adjustment, can be managed at an outlay of 30 

to 40 per cent. on the gross receipts—which ensures a perpetuation of 

* This is now known not to extend beyond the first coating of rust, which afterwards 
acts as a protection to the bar, 
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the property, and a net profit of 6 to 10 per cent on its cost. This 
about describes the present degree of perfection at which the 
railway system has arrived in the United States. If any plan 
is likely to supersede this safe, simple, and profitable one, it 
is that recently put forth by Messrs. Spaulding and Isherwood, 
Engineers on the Erie railroad, of an entire cast iron super- 
structure, which seems eminently to possess the three cardinal re+ 
quisites in the railway, and indeed in all machinery, of simplicity, 
durability, and, on the whole, of cheapness. It, at once,énables us to 

use our Own resources on the spot, instead of remitting them 
abroad ; and will thus allow of the construction of the railway 
in sections of country remote from the seaboard, to which trans- 
portation would be either too expensive or impracticable. 

If Mr. Herron’s plan is thus trampled over by Messrs. Isherwood 
and Spaulding, it is no more than the latter must look out for ; 

the eye being required to be constantly directed over the left shoul- 
der, to escape being run down by the throng, which is now every- 
where pressing forward to conquest and to glory, in the various 

and open field, for bettering the condition of the human family. 
X. 

[To the Editor of the American Railroad Journal and Mechanics’ Magazine.] 

INSTITUTION OF CIVIL ENGINEERS. 

Str—The organization of the United States Civil Engineer 
Corps has occupied the attention of its leading members for 
several successive years, but so arduous has the task appeared, that, 

after many unsuccessful attempts, they seem to have deserted their 
projects satisfied with their defeat. I am one of those who believe 
that such an end can only be accomplished by the prompt and united 
efforts of its junior members, and, therefore; assume the liberty of 
addressing you this letter, (which is equally applicable to every as- 
sistant engineer in our country who takes an interest in the future 

well-being of his profession,) hoping that you will present it to the 
public at as early a day as convenient, through the columns of your 
-useful journal. 

A more favorable crisis than the present for such an undertaking 
can never be expected. A deranged currency and national pecu- 

niary embarrassments, have necessarily checked many and delayed 
other improvements, until our corps has assumed the shape of a 
wieldy body, and become susceptible of great modification. I 
therefore suggest to all engineers, whose business will permit, and 

do so most respectfully, to meetin the city of Philadelphia, at a 
14 
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place hereafter specified, on the 1st of January, 1842, with the de- 
termination of establishing such an association as will best accord 

with their respective views. It would be useless, sir, to give you 
the details of a plan which in my opinion would answer the desired 
end,—this is a subject for the deliberate consideration of all who 
feel an interest in its success; but I will occupy your attention a 
few moments, by briefly stating my views as to the propriety of 

such a measure. 
That our profession requires. organization no one denies; but 

that it can be efficiently done, owing to the extent of territory over 
which its members are stationed,—the diversity of opinion existing 
between them on important:and unimportant subjects,—the diffi- 
culty of having a general meeting,—and the various results of ex- 

periments intentionally unknown to each other, many are disposed 
to doubt. On account of these differences, previous attempts have 
proved unsuccessful. But it is not to be presumed that the same 
spirit of rivalry which checks the action of the older, pervades the 

ranks of the younger engineers; or that their judgments are so 

swayed by party feelings and sectional prejudices, as to preclude’ 
impartial action upon so important a subject. They are, in fact, 
actuated by entirely different motives. The latter seek that which 
the others have attained, and subject themselves to innumerable pri- 

vations, bodily fatigue, and mental exhaustion, with the hope of being 
some day at the head of a profession which hitherto has ranked with 

others, but which, I fear, requires more than their energies to sus- 

tain. And impelled by such feeling, they doubtless will willingly 

sacrifice all minor considerations in view of the one great end, and 
pledge themselves to abide by such regulations as will most likely 
conduce to its success. Then, sir, let us begin at once; and if we 

ean prevail upon but one hundred or seventy gentlemen, who have 

held responsible situations upon State or corporation works, to as- 
semble at the time and place above specified, I feel confidant that 

a society can be established upon such principles as will tend, not 
only to benefit ourselves individually, but our profession at large. 

And need I stop here! Can I not say, with propriety, that every 

State, every corporation, and every community, is more or legs in- 
terested in the success which attends the engineer’s experiment, 

As it is, he is frequently obliged to adopt plans known only in theory, 

for want of a proper and direct channel of communication through 

which he can convey his views, and demand in return, knowledge 

taught by experience. I am well aware, sir, that the establishment 

of a society calculated to correct these and collateral evils, is not 
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the work of a day, a month, or a year; but let the foundation be 

once properly laid, and the architects will receive renewed vigor 
from its gradual success, until they eventually behold it a permanent 
and beautiful structure. Look, for a moment, at England and 

France, and other countries of the eastern world, and see how dif- 

ferently our profession there stands, and ask yourself the reason 
why! Is it because its leaders are men of more talent, genius, and 
scientific knowledge? No! But because they have system with 
their wisdom. ‘True, they have more magnificent structures to 

which they can direct the finger of inquiry; but the same spirit 
which teaches us to admire them there, would make us pronounce 
them ridiculously absurd at home. There, they have ample wealth, 
and are taught to waste thousands in decorating external surfaces, 

in order that they may attract the gaudy eye of the extravagant 
witnesses ; while here, we know no dictator but economy, who 

teaches us that beauty is in their simplicity, and virtue in their 
strength. 

Our civil corps has abundant material to make it rival any other 
in the world ; and the occasional failures which it has experienced 
in some of its plans, may justly be attributed to a common error 
among the directors of companies, which is, adopting the extrava- 
gant schemes of mere scientific gentlemen and amateur engineers, 

because they are accompanied with a long and abstruse treatise 
upon the theory of the matter, which no one but themselves can 
understand, in preference to the plain, practical, and inexpensive 

plans of a less ostentatious individual. This is one great evil which 
our profession in this country has had to contend with, but an evil 

which, I am glad to say, is gradually correcting itself. ‘They begin 
to see the virtue of the old maxim, that experience is the best school- 
master, and apply it to their works. The course internal improve- 

ment will hereafter take will be a gradually progressive one. Our 

finances will forbid future extravagant projects ; and works must’ 
grow in proportion to the increased wealth and capital of our coun- 
try. The revenue derived from moderate taxation, increasing of 

course with every improvement,—and the enterprize of individual 
capitalists seeking safe investments for their funds, are the only 

safe basis upon which we can rely for future employment. True, 
the spirit of improvement has gone forth with an impetus that cannot 
be suddenly arrested, and the constant success of its accomplishments 

will give encouragement to further action; but our States have 

branched so extensively in works of every description, and so’ 
flooded the foreign market with their stock, that they will soon be 
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obliged to adopt a course for a speedy liquidation of the debt, as 
prompt payment of interest has already proved insufficient to pre- 

vent great depreciation. 
But, sir, to return to my subject, as I am not anxious to trouble 

you with questions of state policy, 1 know not why an assistant 
engineer should be retarded in his action, or allow his energies to 

be blunted by anticipating a want of future employment; yet if 
such be the case, so much the more necessity for the association in 

question. When we look calmly over the face of our country, we 
find, without much investigation, internal resources, which a proper 
connexion with the coast will enable us to command, and upon 
which we can rely as the stable basis of our future national wealth. 
We see mountains laden with treasures, which every successive 
year enhance in value ; inland towns becoming seats of an almost 
incredible trade; and rivers, with sufficient natural fall and power 

to turn a hundred wheels, wasting their substance, and mingling 
with tide-water unimproved. Such, sir, is a true and unvarnished 

picture of the present condition of our country, and such views I 
respectfully submit for'the consideration of those who may do me 
the honor to read them. 

. Yours, ete., 

G. R. R. 

CONTINUOUS RAIL ROAD FROM HARRISBURG TO PITTSBURG.—Ex- 
tract of a letter from C. LL. Schlatter, Eisq., dated Harrisburg, Pa., 
September 28, 1841, 

“ By an actual location of a part of the line for a continuous rail- 

road from Harrisburg to Pittsburg, I have this season, decreased 
the distance ten and one quarter miles, making the distance from 

Philadelphia to Pittsburg, 338 miles; from Philadelphia to Cleve- 
land, 468 miles, in round numbers; from Cleveland to New 

York, via Pittsburg, Harrisburg and Philadelphia, 553 miles. 

“This saving of distance was effected by carrying the line from 

Lewistown, on the Juniata, past Brown’s Mills, (which you will 
find marked on the map appended to my report of 1840,) to the 

Stone Mountain, which is pierced by a tunnel, thence in a very 
direct line to the Little Juniata, three miles above Petersburg. If 
you look at the map, you will at once perceive the advantage of 

this route. It passes through a region where the Juniata iron ore 
abounds, and in no case do we exceed the maximum grade of 45 

feet per mile.” | 
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MOTT’S PATENT FOR INCREASING ADHESION. 

Copy of Specification. 

To all whom it may concern: Be it known, that I, Jordan L. Mott, 

in the city of New York, in the State of New York, have invented 

a new and useful method or apparatus for the purpose of producing 
adhesion between the wheels of locomotive steam-engines and the 
rails of railway tracks; by which device, such engines will be enabled 

to overcome the slipping consequent upon oil, ice, etc., upon as- 
cending grades without its being necessary to throw any additional 
weight upon the wheels for that purpose ; and I do hereby declare 
that the following is a full and exact description thereof :— 
My improvement consists in the combined application of moisture 

and of sand or other grit to the wheels, by means of which the sand 

may be distributed over the surface of the tire or tread of the wheel, 
and will be made to adhere with sufficient force and in sufficient 
quantity to produce the required adhesion. In the accompanying 
drawings, figure 1 is a perspective representation of a locomotive 

steam-engine and carriage, having two driving and four truck- 

wheels, to the former of which my apparatus is applied ; its appli- 

cation, however, is not limited to locomotives of any particular 
construction, but is equally adapted to those with four, six, or eight 
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driving wheels. Figure 2 is an end view, and figure 3 a side view 
of such part of a locomotive as is required to show the manner of 
applying my apparatus. 

MOTT’S PATENT. 
oo oO ° ° oo 

A is the steam-chamber, and B is the body of the boiler, which 
may be constructed in any of the ordinary forms ; C C are hoppers 

or boxes for containing sand, the lower portions S, of which boxes 

are to be charged with this material'in a dry state. These hoppers 
may be varied in situation, but I in general place them directly over 

the centres of the driving wheels; the sand is to be discharged 
from them through a tube or opening at their lower ends; which 
opening is governed by a valve or sliding shutter, by which it can 
be properly regulated; a represents the handle of such a valve or 
sliding shutter, which may be constructed and managed in any of 

the known ways of constructing and managing devices of this 
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kind. D D are steam or water pipes, which are. to convey the 
moisture from the steam chamber, boiler, or other source ; these 

pipes are to be governed by a stop-cock, as shown at ¢ c, and they 
discharge the water or steam into the periphery of the wheel, and 

moisten it directly in advance of the aperture for the discharge of 
sand ; if steam is used, it will be condensed upon the wheel, but it 

will probably be found to economise heat by using water; the 
quantity expended in either case, will not, however, be iiportant 

in amount. Instead of using the water of steam from the boiler, 
water may be conducted through the pipes from a cistern or reser- 
voir of cold water placed in any convenient situation for that pur- 

pose. Although Fprefer to discharge the sand and moisture upon 
the wheels, it will be manifest that they may be directed with like 

effect on to the rails, in advance of the driving wheels, and that 
the combined operation of the moisture and sand, will be the same, 

but the apparatus will in this case have to be extended without pro- 
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ducing a corresponding advantage. “Such an arrangement is shown 
with a hopper at S, with steam or water pipes at D, and a a tubes 
for the discharge of sand. Having thus fully described the nature 
of my invention, and shown how the same may be carried into op- 

eration, what I claim as new, and desire to secure by letters patent, 

is the applying of sand to the peripheries of the driving wheels of 

locomotive engines, in combination with the application of water or 
steam to moisten the wheels for the purpose of causing the sand to 
adhere thereto, substantially in the manner set forth, and so as to 
enable such locomotives to ascend inclined planes or elevations on a 
railroad, in consequence of the friction produced by such applica- 
tion. 

I claim also the applying of moisture and sand simultaneously 
to the tops of the rails in advance of the driving wheels, by means 
of the apparatus herein described, considering this mode of apply- 
ing the moisture and sand as a mere modification of the general 
principles upon which the utility of my invention is dependent. 

Jorpan L. Mort. 

REPORT ON THE ATTICA AND BUFFALO RAILROAD. 

Gentitemen—In fulfilling my duty as your engineer, I have, up- 
on the completion of the survey, and with as little delay as circum- 
stances would admit, prepared a map and profile of the road, 
which, together with the following statement of the result of the 
survey and estimate of the cost of the road, are respectfully sub- 
mitted. 

As all the work requisite for the completion of the road from the 
summit, two miles west of Attica, to Buffalo, has been placed under 
contract in a manner that requires thé contractors to become 
stockholders, and make large advances in its prosecution, it may 
be as well to first ask your attention to matters therewith con- 
nected. 

The parties with whom these corp@racts have been entered into, 
agree to take their pay, one half ix,@sh, and one half in stock of 
the road to be paid monthly, as f#® work proceeds. They are 
composed of gentlemen of intelligence, responsibility, and long ex- 
perienced in the construction of railroads; they would not conse- 
quently enter into any contract involving so large an. amount of 
their own means, until they had made a full examination of the 
allignments, grades, radii, of curvatures of the road, probable cost 
of construction, character of the country through which it is loca- 
ted, into the affairs of the company, and privileges granted by 
their charter, and fully satisfied themselves upon these and all other 
subjects, which can possibly have a bearing upon the value of the 
stock when the road is completed. 
After this careful examination, proposals were received from 
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them, and contracts entered into for the clearing, grubbing, bridg- 
ing, furnishing materials, and completing the road, ready for the 
iron from Attica to Buffalo, including also the laying of the iron, to 
be furnished by the company, and excepting the grading of the 2 
first miles as has been stated. These contracts require the road 
bed to be done by the first day of January next, and the superstruc- 
ture laid and ready for the cars by the 4th day of July, 1842. 

That the work has been let at low prices, and the stock valued as 
fully equivalent to cash, will appear sufficiently: evident by refer- 
ring to the contract or estimated cost of the work hereinafter submits 
ted. The prices for excavation and embankment, ten and twelve 
cents, viewed in connexion with the small amount to be done, and 
ef course the proportionably large amount of trimming, ditching 
and dressing, are as low as desirable ; since to let work for less than 
it will cost, is usually attended with delays, non-fulfilment of cons 
tracts and increased expense: 

The estimate of George Rich, Esq., an engineer, who last year 
made a survey and estimate of the route, exceeds the cost of the 
work at contract prices more than 15 per cent. 

The grading from Attica to the summit (two miles), could not 
well be placed under contract till the survey of the Tonawanda road 
from Batavia to Attica had been made ; this was necessary in order 
to fix upon a suitable place for connecting the two roads, and as it 
is now completed, the residue of your road should be placed under 
contract with as little delay as possible. The point supposed to be 
most eligible for connecting the two roads is on the table of land at 
the foot of the hill on the bank of a small ravine, in the rear of 
Mr. Seward’s house, about half a mile north of the centre o 
the village of Attica. The distance from thence to the summit 
is about two miles, the ascent sixty-eight feet; this it is pro- 
posed to surmount with a grade of thirty-seven feet per mile, which 
is the maximum as represented on the profile. 

In the chain of roads east, of which this is to form the connectz 
ing link with Buffalo, grades as steep as this frequently occur, and 
eccasionally much steeper, but if this was not the ease, it would in 
my opinion, still be unwise to expend a large sum to effect a re- 
duction of a few feet at the summit, since it isa well established 
fact that a locomotive engine as now constructed, will, with as 
great speed as safety will permit, pass up such grades with double 
the number of passengers that it will ever be desirable to pass over 
the road in any one train. 

The distance by the line, as located from its commencement at 
Attica, are 11 miles to Alden, 20 miles to Lancaster, and 9} miles 
to the east line of the city of Buffalo. Maximum grade, 37 feet per 
mile. Minimum radius of curvature, five thousand feet. 

The general direction of the line, from which there is in no in- 
stance but a slight departure, is nearly due west. From the point 
of commencement it follows up the north side of a small creek to 
the summit. The ascent of the surface of the ground to this sum- 
mit is so gradual and so nearly corresponds with the angle of eles 

15 
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vation of the plane, that the grade line has been laid at the surface 
of the ground at the highest point. There is, however, a cut that 
will average about four feet in depth, for about half a mile east of 
this point. After passing the summit, the line continues the same 
direct course along the same broad valley to Alden. 

This valley is formed by the foot of the Allegany ridge on the 
south, and a succession of detached high ridges of ground on the 
opposite side, which open at every two or three miles, and admit 
the small streams formed by the drainage of the country, to pass. 
off to the north. — 

The line surveyed by Mr. Rich, runs directly through the village 
of Alden, and by so doing, encountered a heavy embankment two 
miles east, at the county line, and another very expensive one, in 
crossing the valley of one of the branches of Eleven Mile ereek,. 
about half a mile west of the village. 

By keeping ori the south side of these valleys, and passing about 
15 chains south of Alden, the greater part of both these embank- 
ments may be avoided. If there should not be a great additional 
expense incurred in obtaining the right of way on this line, it will 
be much the cheapest route; and passing near enough to accom-: 
modate the village of Alden, it should be adopted. After passing 
a ridge of ground about a mile further west, requiring a cut for a 
short distance of about ten feet, the face of the country presents a 
different aspect; the hills have entirely disappeared, leaving us at 
liberty to continue a direct course to Buffalo, or make some slight 
variation, if necessary, for the purpose of securing the right of way 
at a reasonable expense. Fortunately, this course has been unne- 
eessary. A straight line has been located along the line of the old 
State road, (a short distance north of the mainroad) passing through 
the north part of the village of Lancaster and intersecting the Elli- 
cott road, about six miles from Buffalo ;. the line then follows along 
this road to the city line, which is, perhaps, about half a mile from 
Main strest, leaving the residue in connection with the depot, to 
be located as circumstances may hereafter render advisable. 

The soil along the route is clay, sand and gravel, with no appear- 
ance of rock, quick-sand or hard-pan. There is no stream crossed 
by the line that will require a bridge or culvert of over twelve feet 
span. ‘These facts, in connection with the small amount of excava- 
tion and: embankment required in the graduation of the road-bed, 
and the facility of obtaining suitable timber along the line, must, in 
a satisfactory manner, account for the small amount estimated as 
the expense of constructing: the road, 

Superstrueture—The superstructure to be composed of mud- 
sills, 4 by 15 inches ; in length,as long as can be conveniently ob- 
tained, with ties 4 by 6, laid flatwise upon the sills five feet apart, 
with blocks of wood: of: the same size at equal distances between 
them, with rails 8 inches square, fastened in their proper position, 
with cast-iron knees at every cross-tie. By varying the form of 
the ties, these knees may be dispensed with, and the rails fastened 
in a. different manner, if it should be advisable.. The timber of: 
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which the superstructure is composed, to be oak, red beech and hem- 
lock. In the first place, this form has been recommended, for the 
reason that in the present instance, where timber is convenient, it is 
not expensive, and will be much stiffer than the lighter form usually 
adopted. Secondly, it is better fitted for, and will leave you at lib- 
erty to adopt and place upon it either the T rail, which cannot be 
too strongly recommended—or a heavy rail plate laid upon an oak 
ribbon, one inch in thickness and spiked to the rail. 

The experience of the last few years of the effect of locomotives 
passing with heavy trains at great speed over roads constructed 
with light iron, has sufficiently demonstrated the importance and 
economy of adopting a heavy plate or edge rail. In addition to 
this, it is also evident, that whatever the iron rests upon, should, if it 
is a timber structure, be to the last degree attainable, unyielding. 
To effect this, is the object of the large rail, with short bearings. 
It is also further necessary that the grading should be completed 
by the Ist of January, that the embankments may have sufficient 
time to settle before the rails are laid ; and in addition to this, there 
should be in the spring, before they are laid, from eight inches to one 
foot of the gravel which abounds in small creeks and some of the 
ridges along the line, placed upon the road-bed. The expense 
would be about $500 per mile, but as it is not included in the con- 
tracts it does not appear in the following estimate. 

Cost of one mile of road, being an average of the whole, at con- 
tract prices :— 

Clearing, grubbing, grading, culverts, bridges and road- 
crossings, - ° . - - $2,000 

Furnishing materials and laying superstructure, : 2,200 
Plate rai] 3 by 2} inches, spike and splicing plate, 2,000 
Right of way, . ~ . - - 1,000 
Add for Engineering, water-stations, turn-outs, and con- 

tingencies, - : 800 

Total per mile, $8,000 
Miles, . 30 

Total, - $240,000 

Total amount of excavation, (yards) - - 141,000 
Total amount of embankment, (yards) - - 210,000 

Should the edge rail be adopted, weighing about fifty pounds per 
yard, the additional expense, including the necessary chains and 
fastenings, would be about four thousand dollars per mile. 

There will be about $30,000 required to meet the monthly pay- 
ments for grading, etc., up to the first day of January. When the 
monthly estimates were made on the first day of this month, there 
were about 170 men engaged upon the work, and as this force has 
been considerably increased since that time, and is daily increas- 
ing, the next estimate must of course, considerably exceed those for 
the last month. It will be observed that the estimate of the cost of 
the road does not include the usual expense for cars, engines, etc. 
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This has not been included. since it is probable that an arrange- 
ment can be made with the Tonawanda Railroad Company, to 
run the road upon terms that would be advantageous to both com- 
panies. Such an arrangement would also be convenient for the 
travelling public, since the fare could then be paid through, and no 
exchange of cars would be necessary. In view of this connexion, 
it will perhaps be well to speak of the two roads as one, in compar- 
ing their allignment with other portions of equal length, in the same 
route to Boston. And in regard to this, it will be sufficient to give 
the distance from Rochester to Buffalo, 72 miles, and state that it 
is nearer than any travelled road between the two cities, and that 
its straightness exceeds that of any portion of the route, east, be- 
tween any two points of equal distance, _ 

The Tonawanda read has been for some time in operation as far 
as Batavia, a distance of about thirty-two miles; and we bave the 
most positive assurance of that company that the remaining ten miles 
to Attica, will be completed as soon or sooner than your road, as 
will appear by the following, which is a copy of a resolution of 
the Board of Directors of that company, passed in August, 1840 : 

“Resolved, That the Tonawanda Railroad Company will con- 
struct that portion of their road, (now incomplete), from Batavia to 
Attica, as soon as they are satisfied that a railroad from Attica to 
Buffalo will be constructed; and that the construction of the road 
from Batavia to Attica shall be completed, as soon or sooner, than 
the road from Attica to Buffalo is completed.” 

Thus, you have only to complete your road, and can then say to 
the world, the last link in the chain is completed. There is now a 
continuous line of railroad from Buffalo to Boston. 

This is of importance to you with regard to the decisive step you 
have taken in the immediate construction of your road, since you 
will not have to wait for other links in the chain to be supplied to 
enable you to offer such inducement to those seeking the most di- 
rect and eligible route from and to the west, and from your own 
ee as will at once concentrate them upon this great thorough- 
are. 
The companies owning such parts of the route west of Syracuse, 

as has been for some time completed, have labored under great 
disadvantage, in consequence of being compelled for a great por- 
tion of the year to share with other routes the profits which they, 
upon the completion of the continuous route, will be exclusively en- 
titled to; but notwithstanding this, their net receipts have been 
equal to the interest of the money expended in their construction, 
which has not heen less than from fourteen to twenty thousand dol- 
lars per mile. This, it is true, is much less than the income from the 
Syracuse and Utica road, or Utica and Schenectady road, but it is 
believed to be equally true that it has been chiefly in consequence 
of what has been stated. 

In 1839, the net income of Syracuse and Utica road, was four- 
teen per cent., and of the Utica and Schenectady road, fifteen 
per cent. During the same period of time, the number of through 
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assengers upon the latter road was 95,776, and of way pas- 
sengers 86,823 ; the gross revenue from way passengers was $87,- 
979,57, which sum is about one fourth the gross receipts of the 
road, and is probably not so great a proportion as the receipts 
from the same source on the Rochester and Auburn road will be, 
when compared with the receipts of that road. 

This large revenue from way-travel has doubtless satisfied all 
that have reflected on the subject, that the route which has been 
established from Syracuse by Auburn, Seneca Falls, Geneva, Wa- 
terloo, Vienna, Canandaigua, Rochester, Churchville, Byron, Bata- 
via, Alexander, Attica, Darien, Alden and Lancaster, to Buffalo, 
will best accommodate the public, and repay the stockholders, and 
is consequently the most eligible. 

If there should, however, be any who yet think otherwise, or 
whose interest would be better subserved by the construction of 
amore direct line of road from Syracuse to Buffalo, passing north 
and nearer the canal, it is presumed the union and co-operation of 
the many important villages enumerated, that would be left south 
of such line, would always be sufficient to defeat their success. 

The charter of your road and that. of the Tonawanda road, are 
very favorable, being entirely free from any restrictions in carry- 
ing produce and merchandize. This is of much importance, as at 
the connection of the two roads, the Erie canal is about 25 miles 
north, leaving the freight of a large extent of rich country to be 
transported upon the railroad. The gross receipts from the 
freight business, upon several of our great travelled thoroughfares, 
are large, being upon the Boston and Worcester, Philadelphia and 
Columbia and ‘Tonawanda roads, about equal to that derived from 
passengers. 

The large amount of water power along the line of your road, 
would add much to its revenue in the way of freight, and would 
also be the cause of a great deal of way-travel upon it. 

Cayuga creek runs for fifteen or twenty miles but a short dis- 
tance south of the road; there are now upon this stream, in this 
distance about forty saw mills, several flouring mills, besides other 
machinery. Attica and Buffalo are several miles south of Ro- 
chester, and the line of railroad in that vicinity, and are near- 
ly on a line with several important villages in Livingston county ; 
there would consequently be a considerable through travel on 
this road, that would intersect and leave it at Attica or Alexan- 
der. There is now a stage running from those places to Gen- 
esee. 

There is one more subject that should be mentioned before 
closing this report, since it may eventually be one of much im- 
portance, which is, that the distance from Buffalo to Attica, thence 
by aroute up the east branch of the Tonawanda, and connecting 
with the New York and Erie road‘in the west part of Steuben 
— say at or near Hornellsville, would not exceed eighty 
miles. 

The New York and Erie road will soon be completed. What 

gt OEE 
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may perhaps be considered a branch of this road, is now in opera- 
tion from Corning to Blosburgh. This road is doing an extensive 
business, principally in the transportation of coal and iron. From 
Elmira there is now a road, in part constructed, to Williamsport, 
in Pennsylvania, from which place there are several roads pro- 
jected and partly constructed to Philadelphia. These roads will 
all soon be completed, and perhaps it will be as well for the pre- 
sent purpose to assume they are,in which case there would be 
many passengers from the section of country penetrated east of 
Hornellsville, that would be desirous either from business, pleasure, 
or curiosity, of visiting Buffalo, the Falls, or Canada. By the 
New York and Erie road, the distance from Hornellsville to 
Dunkirk is 134 miles, thence to Buffalo, by water, 40 miles, mak- 
ing 174 miles. By the way of Attica, as has been stated, it is 80 
miles, which deducted from the distance by the other route, gives a 
difference in favor of this route for that portion of travel alluded to, 
of 94 miles. A difference in reaching Lake Erie of 54 miles, 
(and adding the distance 40 miles from Buffalo to Dunkirk), there 
still remains a difference of 14 milesin favor of this route for 
passengers going to and from the west. The harbor at Buffalo 
is not generally open as early in the spring as that of Dunkirk, 
but it is occasionally open several days earlier, as was the case last 
spring. 
Givin stated these facts, it will be for you to judge the bear- 

ing they may have on the value of the stock of your road, and for 
those most interested, to determine the future importance of this 
route to the city of Buffalo. 

By your obedient servant, 
Tracy M’Craken. 

Engineer Attica and Buffalo Railroad, 
Arnica, Sept. 14, 1841. 

{From the Civil Engineer and Architect's Journal.] 

ENGINEERING WORKS OF THE ANCIENTS.-—THE PERSIANS. 

Engineering has its archeology as well as architecture, the mon- 
uments of the Egyptians, of the Persians, of the Remans, are sub- 
jects which interest every class of readers. ‘To some it may appear 
that the profession of a civil engineer is but of modern growth, it 
certainly may be so considered as regards its recent progress, but to 
the attentive observer a long chain of history is visible which re- 
cords the labors of engineers, not for hundreds of years merely, but 
for thousands, Qn the engineering profession, therefore, the con- 
templation of the works of their predecessors is imposed as a task, 
if they are at all desirous that their successors should pay the same 
omage to themselves The works of classic authors abound, with 

accounts of interesting works, the descriptions of some of which 
we mean to copy into the journal, as into a common-place book, 
trusting that it can never be considered useless to any man to con- 
template the glories of the past. For this purpose, we shall, from 
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time to time put down as they occur to us, extracts from the sev- 
eral authors, who have left materials for the subject of our inquiries. 

Our present paper will principally be devoted to the works of 
the Persians and the Babylonians, which belong to one of the first 
schools of which we have authentic records. The history of this 

riod forms the first in the annals of engineering, as now taught 
in this country, for the rudiments of the science laid down by the 
Persians, have, by successive nations, been transmitted to us. Per- 
sia being, like Egypt, a country traversed by a large river, and re~ 
quiring extensive hydraulic works, naturally led to considerable 
proficiency in this branch, which would naturally be later of intro- 
duction among the continental Greeks, to whom it was taught by 
the Ionians in the Persian service. The Persian monarchs, inde- 
pendently of their own engineers, also became masters of the servi- 
ces of those of Egypt, Babylon, and Pheenicia, each of which, as we 
shall see, had also peculiar opportunities of study. From the Greeks, 
engineering passed. to the Romans, and so through the middle ages 
down to the present time, affording an example, paralleled in few 
professions, of rules of practice being transmitted uninterruptedly 
for more than twenty-five centuries, and illustrated from the ear- 
liest period by specimens now existing. 

The materials for the ensuing descriptions are principally derived 
from Herodotus, who had authentic sources of information as to 
most of the works which he described. They are, as before stated, 
chiefly hydraulic works, and illustrate much of the antiquities of 
that important department of engineering. 

Canal of Mount Athos.—Cutting.—The God of the Engineers. 
—In the course of the war of the Persiars against the Greeks, 
about the year 484 B. C., Herodotus* relates that, in order to avoid 
shipwreck on the dangerous coast of Mount Athos, Xerxes deter- 
mined on cutting through the isthmus by which it is joined to the 
mainland, and so making a canal for the passage of his fleet. He- 
rodotus says, that three years were spent upon this work, the Per- 
sian fleet having been ordered to the port of Eleus in the Cherson- 
ese, and all the forces on board being compelled by turns to dig, 
and opena passage through the mountain. In this they were as- 
sisted by the adjoining inhabitants, and the direction of the works 
was confided to Bubaris, the son of Megabyzus, and to Artachseus,. 
the son of Artzeus, both Persians. 

Athos is described as a mountain of considerable magnitude, 
leaning upon the sea, and well inhabited, (now, we may observe, 
by monks). It terminates to the landward, in the form of a pen- 
insula, and makes an isthmus of about twelve stades (a mile and a 
half) in length. The peninsulaso formed consists of a plain with 
a mixture of little hills, from the coast of Acanthus to that of Torone- 
On the mountain and other parts, were the towns of Dion,, 
Olophyxus, Acrothoon, Thysus, and Cleone, and on the isthmus. 
stood Sana.. The Persians having drawn a line before the:towm 

* Polymnia 7. 
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of Sana, divided the ground among the several nations; and 
when the trench was considerably sunk, those who were in the 
bottom stages contrived to dig, and delivered the earth to men 
standing on ladders, who handed the same again to such 
as were placed in a higher station, till at last others who 
waited to receive the burthen at the edge of the canal, carried 
it away to another place. But by digging in a perpendicular 
manner, and making the bottom of equal breadth with the top, all 
the workmen, except the Pheenicians, drew a double labor upon 
themselves: because the earth, as it is natural, fell down continu- 
ally in great quantities from the upper parts. The Phoenicians, 
alone, continues Herodotus, shewed that ability, on this occasion, 
of which they were so much masters at all times; for they opened 
the part which was assigned to their care, twice as large.as others 
had done; and sloped the ground gradually till they came to the 
bottom, they then found the measure, equal with the rest. So 
much for the mode of cutting pursued two thousand three hundred 
years ago. We are thus enabled to ascertain the origin of the 
slope, and the period at which its recognized introduction into the 
art took place. The number of workmen employed, says our au- 
thor, was so great that in a meadow adjoining they had a market 
furnished with great abundance of corn brought even from Asia, 
and there was also a temporary court of justice formed, perhaps 
on the piepoudre system. Herodotus is by no means disposed to 
‘approve of the necessity of the work, for he rather ascribes it to 
ostentation, being of opinion that it would have been much easier 
for Xerxes to have had his fleet carried over the land. The canal 
was of a sufficient breadth to carry two ships sailing in front, and 
at each end were deep trenches to prevent the sea from filling it 
up; it was completed by the time the Persian army arrived at 
Acanthus, in the neighborhood (about: 481 B. C.)—At this time 
died Artachzeus, one of the engineers, who appears by all accounts 
to have been one of the greatest men of the day, for he was in stat- 
ure the tallest of all the Persians, and wanted only the breadth of 
four fingers,to complete the full height of five regal cubits; his 
voice also was stronger than that of any- other man. By descent, 
he derived his blood from the noble family of Acheemenes, and was 
much esteemed by Xerxes, who greatly lamented his death, and 
caused him to be interred with great pomp. All the army was 
employed in erecting a monument to his memory ; and the Acan- 
thians, admonished by an oracle, honored him as a hero with sacri- 
fices and invocations. “Such,” says Herodotus, “were the demon- 
stration which Xerxes gave of his concern for the loss of Arta- 
cheous ;” and thus did the profession obtain the patronage of a de- 
migod from their own body, to whom if they like, they may build 
temples at this day. In the meanwhile we suggest to our antiqua- 
rian friends, whether the Persian engineers swore by Artacheus, 
and whether any devout modern would be justified in using the 
same ancient form. 

The fleet, it seems, according to orders from Xerxes, passed 
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through the canal of Mount Athos, and so into the bay on the other 
side. Our author further adds, that the people of Acanthus, in 
consideration of the great attention they paid in making the canal, 
were rewarded by the king with vests of honor. 

In the Babylonian district, the people were, as in Egypt; well 
supplied with canals, principally for the purposes of irrigation, the 
water being distributed from them by manual labor, or by hydrau- 
lic engines. The largest of these canals,* continued with a south- 
east course from the Euphrates to that part of the Tigris where 
Nineveh stands, and was capable of receiving vessels of burthen. 
These canals and the river were navigated by a peculiar kind of 
skin boat or coracle, to which Herodotus devotes particular attens 
tion. 

Passage of Rivers—The Halys—the Gyndes—the Euphrates 
the Danube—the Strymon.—In the course of the war of the Lydi- 
ans against the Persians, Crasus found it necessary to cross the 
river Halys,t when by the advice of Thales, the Milesian, it is said, 
that he caused the river to be divided into two branches, as if he 
were going to make a bridge—the diversion of streams being a re- 
source well known fo the ancient engineers both of the east and the 
west. He sank a deep trench, which commencing above the camp; 
from the river, was conducted round it in the form of a semicircle, 
till it again met the ancient bed. It thus became easily fordable.on 
either side. 

Cyrus in his war with the Babylonians made use of a similar ex- 
pedient, with regard to the river Gyndes, but from other motives, 
The Gyndes is described by Herodotus (Clio), as rising in the 
mountains of Matiene, and passing through the country of the 
Darmeans, loses itself in the Tigris. Whilst Cyrus was endeavor- 
ing to pass this river, which could not be performed without boats, 
one of the white consecrated horses boldly entering the stream, in 
his attempts to cross it, was borne away by the rapidity of the 
current and totally Jost. Cyrus, exasperated by the accident, made 
a vow that he would render this stream so very insignificant, that 
women should hereafter be able to cross it without so much as wet- 
ting their knees. He accordingly put off his designs against Bas 
bylon, and divided his forces into two parts; he then marked out 
with a line on each side of the river, one hundred and eighty 
trenches; these were dug according to his orders, and so great a 
number of men were employed, that he accomplished his purpose, 
but thus wasted the whole of that summer. It is supposed, however, 
that he was induced to undertake this work for the: purpose: of 
averting some omen. 
On his arrival at Babylon, however, he had to carry on hydrau- 

lic works with a more importantend. Finding the city strong and 
well provided, and that its reduction by force or famine seemed 
impracticable, he had to take other measures. He placed one de 
tachment of his forces where the river first enters the city, and 
another where it leaves it, directing them to enter the channel and 
——e 

* Herodotus, Clio. §tHerodotus—Clio.° 
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attack the town wherever a passage could be effected. After this 
disposal of his men, he withdrew with the less effective of his men 
to a marshy part of the river, near wliich there was a kind of re- 
servoir, said to have been constructed by Nitocris, Queen of Baby- 
lon, not long before. Cyrus here pierced the bank, and introduced 
the river into the lake, by which means the bed of the Euphrates 
became sufficiently shallow for the object he had in view. The 
Persians, in their station, watched the proper moment, and when 
the stream had so far drawn off as to be no higher than their 
thighs, they entered Babylon without difficulty. 
Botte Hystaspes,* in his expedition against the Scythians, or- 

dered a bridge to be thrown over the Ister or Danube, by the 
Ionians. It was placed two days passage from the sea, at that part 
of the river, where it begins to branch off, but of its mode of con- 
struction nothing is said, although it may be inferred that it was of 
boats. Darius, when he arrived at the Ister, passed the river with 
his army. he then commanded the Ionians to break down the bridge, 
and to follow him with all the men of their fleet, but by the ad- 
vice of Coes, a Mytilenian officer, he allowed it to remain, leaving 
it under the guard of the Ionians, with orders if he did not return 
in sixty days to break it down. The Scythians knowing this, sent 
a deputation to the Ionians, to persuade them to break down the 
bridge, or to maintain it only for the stipulated time, to which lat- 
ter proposition they assented. The delay of sixty days having, 
however, expired, the lonians by the advice of Histizeus of Miletus, 
still maintained the bridge for the Persians, but to prevent the 
Seythians cutting off the retreat, broke that portion near the 
Scythian shore. Darius arriving in the night with his army, His- 
tiseus with the fleet restored the bridge. 

Bubaris and Artachzus, the engineers of the Mount Athos canal, 
were also charged during the campaign of Xerxes against the 
Greeks, w:th the construction of a bridge over the river Strymon, 
in Thrace. For these bridges, says the author so frequently quo- 
ted,+ Xerxes provided cordage made of the bark of the biblos, and 
of white flax. This is all the account we have received of the 
bridge, except that the army afterwards passed over. 

Passage of Seas.—Bosphorus—Hellespont—Gulf of Salamis.— 
Darius,{ having determined on an expedition against the Scyth- 
jans, gave orders to throw a bridge over the Thracian Bosphorus, 
or as it is now called the canal of Constantinople. This. bridge 
was placed at Chalcedon, or as Herodotus conjectures, nearly mid- 
way between Byzantium and the temple at the entrance of the 
Euxine, constructed under the direction of Mandrocles, a Samian, 
who executed it so much to the satisfaction of Darius, that he made 
him many valuable presents. With the produce of these presents, 
Mandrocles caused a representation to be made of the Bosphorus, 
with the bridge thrown over it, and the king seated on a throne, 
reviewing his troops as they passed. This he afterwards conse- 

. ®Herodotus—Melpomene. + Herodotus—Polymnia. + Herodotus—Melpomene. } 
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crated in the temple of Juno, with an inscription paraphrased by 
Beloe thus— 

Thus was the fishy Bosphorus inclos’d, 
When Samian Mandrocles his bridge impos’d: 
Who there, obedient to Darius’ will, : 
Approv’d his country’s fame, and private skill. 

This is perhaps one of the earliest instances of a votive offering, and 
of an artistical commemoration of an engineering work. 

Xerxes, the successor of Darius, in his previously mentioned 
campaign against the Greeks, also had occasion to pass the same 
sea, but another point.* While he was preparing to goto Abydos, 
numbers were employed in throwing a bridge over the Hellespont, 
from Asia to Europe, The coast toward the sea from Abydos, be- 
tween Sestos and Madytus in the Chersonese of the Hellespont, is 
described as rough and woody: the distance from Abydos being 
seven stades, or nearly a mile. The work, however, commenced 
at the side next Abydos. The Phoenicians used a cordage made of 
linen, the Egyptians the bark of the biblos. The bridge was no 
sooner completed than a great storm arose which destroyed the 
whole work, which when Xerxes heard, he ordered, as is well 
known, the Hellespont to be flogged, and a pair of fetters to be 
thrown into it. The engineers got worse off, for they were sen- 
tenced by the king to be beheaded. Our historian goes on to say, 
with some naivete, that a bridge was then constructed by a differ- 
ent set of engineers—which we should naturally imagine, for it is 
difficult to conceive how men who were beheaded, could very easily 
preside at works a la Saint Denis. The mode employed, as far as 
it can be made out, was to connect together ships of different kinds, 
some long vessels of fifty oars, others three banked gallies. These 
were arranged in a double row, one set transversely, but the other 
in the direction of the current. When these vessels were firmly 
connected to each other, they were secured on each side by anchors 
of great length; they left, however, openings in three places, suf- 
ficient to afford a passage for light vessels, which might have occa- 
sion to sail into the Euxine or from it. Having performed this, 
they extended cables from the shore, stretching them upon large 
capstans of wood, for which purpose they did not employ a num- 
ber of separate cables, but united two of white flax with four of 
biblos. These were alike in thickness, and apparently so in good- 
ness, but those of flax were in proportion much the more solid, 
weighing not less than a talent to a cubit, an expression showing 
that the ancients knew how to appreciate the qualities of cordage. 
When the pass was thus secured, they sawed out rafters of wood, 
making their length equal to the space required for the bridge ; 
these they laid in order across upon the extended cables, and then 
bound them fast together. They next brought unwrought wood, 
(fascines ?) which they placed very regularly upon the rafters + 
over all they threw earth, and which they raised to a proper height, 
and finished all by a fence on each side, that the horses and other 
beasts of burden might not be terrified by looking down upon the 
sea. ‘Two ways were thus made, one on each set of boats ; on one 

* Herodotus—Polymnia. 
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of these ways, namely, the northern, the infantry and cavalry 
assed, and over the southern the camp followers and the baggage. 
he bridge was afterwards destroyed by a storm. 
At a subsequent period of the campaign Xerxes contemplating 

flight, for the purpose of amusing the Athenians, he made an effort 
‘to connect the island of Salamis with the continent, joining for this 
purpose the Phoenician transports together to serve both asa bridge 
and a wall. 

Bridge.—Euphrates—Bricks.—Babylon,t being divided by the 
river Euphrates into two distinct parts, whoever wanted to go 
from one side to the other was obliged to pass the water in a boat. 
To remedy this general inconvenience, and mentioned by the his- 
torian as an expedient not usual, Nitocris, Queen of Babylon, de- 
termined upon building a bridge, from which period we may date 
the formation of permanent bridges as a part of engineering. 
Having procured a number of large stones, she changed the course 
of the river, directing it into a canal prepared for its reception, and 
so into a large marsh or reservoir. The natural bed of the river 
being thus made dry, the embankments on each side near the 
centre of the city were lined with bricks, hardened with fire. 
Upon this we may remark that the Babylonians used two kinds of 
bricks, the common brick, baked in the sun, and another brick burnt 
in a furnace ; this latter kind was most probably used on this 
occasion, as the more durable. Nitocris, then, with the stones be- 
fore prepared, erected a number of piers, strongly compacted 
with iron and lead ; on these piers a platform was laid, which was 
removed at night to prevent communication between the different 
quarters of the city, The bridge being completed, the river was 
allowed to return to its natural bed. This work, according to 
Diodorus Siculus, was five furlongs in length. 

Embankments.— Euphrates—Aces—Sluices.—Nitocris, just men- 
tioned, is said to have been the author of several other remarkable 
works, some of which are, however, doubtful. Being fearful of 
the ambition of the Medes, she is said, for the purpose of prevent- 
ing communication with them by the Euphrates, to have directed 
the course of the river above Babylon, by sinking a number of ca- 
nals, and giving it a winding shape. To restrain the river on each 
side, she raised banks, which are described as wonderful on ac- 
count of their enormous height and substance. A large lake or 
reservoir is also attributed to this queen, its circumference being 
stated at fifty miles, but it is more than probable that her works 
were confined to reclaiming part of a natural marsh, or to securing 
the banks; these she lined with stones brought thither for that pur- 

se. 
Qe relates, in his third book, an account of operations on 
the river Aces, on which doubt has been thrown, but which, whe th- 
er true or false, will be equally interesting as illustrating the engine 
eering opinions of the ancients. He says that there is in Asia a 

t Herodotus—Clio. 
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large plain surrounded on every part by a ridge of hills, through 
which there are five different apertures. It formerly belonged to 
the Chorasmians, who inhabit those hills in common with the Hyr- 
canians, Parthians, Sarangensians, and Thomaneans; but after the 
subjection of these nations to Persia, it became the property of the 
great king. From these surrounding hills there issues a large river 
called Aces: this formerly, being conducted through the openings 
of the mountain, watered the several countries before mentioned. 
But when these regions came under the power of the Persians, the 

apertures were closed, and gates placed at each of them, to prevent 
the passage of the river, from which expression, we infer that the 
Persians were acquainted with the use of sluices. Thus, on the in- 
ner side, from the waters having no issue, the plain became a sea, 
and the neighboring nations, deprived of their accustomed resource, 
were reduced to extreme distress from the want of water. In win- 
ter, they, in common with other nations, had the benefit of the 
rains, but in summer,after sowing their millet and sesame, they re- 
quired water, but in vain. Not being assisted in their distress, 
the inhabitants of both sexes hastened to Persia, and presenting 
themselves before the palace of the king, made loud complaints. 
In consequence of this, the monarch directed the gates to be opened 
towards those parts where water was most immediately wanted, 
ordering them again to be closed after the lands had been suf- 
ficiently refreshed ; the same was done with respect to them all, 
beginning where moisture was wanted the most. This, however, 
was only granted in consideration of a large donation over and 
above the usual tribute. ; 

That the Persians were well acquainted with the operation of 
damming, appears also by other instances. Xerxes having ex- 
amined the Peneus, a river of ‘Thessaly, inquired whether it 
could be conducted to the sea by any other channel, and re- 
ceived from his guides, who were well acquainted with the 
country, this reply: “As Thessaly, O King, is on every side 
encircled by mountains, the Peneus can have no other communi- 
cation with the sea.” “The Thessalians,” Xerxes is said to have 
answered, “are a sagacious people. ‘They have been careful to de- 
cline a contest for many reasons, and particularly as they must 
have discerned that their country would afford an easy conquest 
to an invader. All that would be necessary to deluge the whole 
of Thessaly, except the mountainous parts, would be to stop up 
the mouth of the river, and thus throw back its waters upon the 
country.” 

Hypravuic Cements anp Factitious Strone.—-M. Kuhlmann 
of Lille, a distinguished chemist, has made a-discovery which 
promises to be of great importance in building, and for other pur- 
poses. Ata late meeting of the French Academy of Sciences, the 
nature and results of his researches were stated. In many com- 
munications previously made by him to the Academy, he has con- 
sidered the efflorescences on walls, thei’ nature, origin, and the 
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circumstances which caused their formation; by which the pre- 
sence of salts of soda or potass is shown in the greater part of 
the limestones of all geological formations. He has made experi- 
ments on different cements, and they all presented decided signs of 
the presence of potass. It was by following up these observations 
that M. Kuhlmann was led to undertake a new series of researches, 
the remarkable results of which he communicated to the Acade- 
my. In the first place, he directed his attention to artificial 
hydraulic limestones, made in the dry as well as in the humid way. 
In both methods of operating, he succeeded in producing very 
economical hydraulic mortars, by adding to lime or chalk sulphate 
of alumine or alum. It thus constitutes an aluminate of lime. M. 
Kuhlmann has found that on placing chalk in contact with a solu- 
tion of alkaline silicates, even when cold, a certain exchange of 
acids ensues between the two salts, and that a part of the chalk is 
transformed into silicate of lime, a proportional amount of potass 
passing into the state of carbonate of potass. If the chalk in 
powder has been thus partially transformed into silicate of lime, 
the paste which results from this transformation, hardens by de- 

gree, on exposure to the air, and becomes as hard, or even harder, 
than the best hydraulic cements; it is, in fact, an artificial stone, 
which, when it has been prepared in a paste sufficiently liquid, and 
with a sufficient quantity of silica, has the property of strongly ad- 
hering to the bodies to the surfaces of which it is applied. Thus 
the silicate of potass, or soda, might serve to prepare mastics analo- 
ous to cements, without its being necessary to calcine the chalk. 
hese mortars appear to be applicable, in certain circumstances, 

to the restoration of public monuments, to the formation of casts, 
etc. 

Of all the results obtained by M. Kuhlmann, the following appear 
to be the most interesting. When, instead of presenting the pow- 
der to the solution of alkaline silicate, it is presented in a paste of 
sufficient consistence, an absorption of silica also takes place, and 
in quantities that may be varied at pleasure. The masses of chalk 
increase in weight, become shining, of a rough grain, and the color 
is more or less yellow, according as they are ferruginous. The im- 
mersions may be either cold or hot, and a few days of exposure 
suffice to transform the chalk into siliccous limestone, so hard as to 
scratch some marbles; the hardness gradually increasing by ex- 
posure to the air. Even from three to four per cent. of absorbed 
silica gives a great hardness to the chalk. 
The stones thus prepared are susceptible of a beautiful polish. 

Their hardness, which is at first superficial, penetrates by degrees 
to the centre, even when the mass is a thick block. On account 
of their hardness, and their fine and uniform grain, the chalks thus 
prepared appear capable of becoming of great use in works of 
sculpture, and in different ornaments, even of delicate workman- 
ship; for when the szlicazation takes place in chalk that is very dry, 
which is requisite to obtain the best effects, the surfaces are never 
altered by the weather. 

M. Kuhlmann has made attempts to apply these stones for the 
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purpose of lithography, and the first results of his experiments pro- 
mise complete success. 

This method of transforming soft limestones into siliceous lime- 
stones may be applied most advantageously in building. Orna- 
ments) which would be unchanged by the rain, and of great hard- 
ness, might be obtained at low prices, and in many cases, a plaster 
made witha solution of silicate of potass, might serve to preserve 
from further decay ancient monuments composed of mortar or of 
soft limestone. The same plaster might become of general use in 
countries where chalk forms almost the only building material. 

The inventor has extended his process to carbonates of barytes, 
strontian, magnesia, lead, etc., in which the same reactions take 
place, and he obtained analogous results. 

Plaster has also been an object of M. Kuhlmann’s researches. 
The decomposition of plaster in silica is still more rapid and 

more complete than that of chalk. Plaster cast ina mould, and im- 
mersed in a solution of silicate of potass, becomes very hard, and 
has a very remarkable shining appearance ; but if the transforma- 
tion is too rapid, this is only superficial, and after exposure to the 
air for some days, the surface peals off with the least touch. In or- 
der, therefore, to silicitize plaster, it is requisite to operate with 
very feeble solutions; and it is also very important to render. the 
plaster more porous by the introduction into it of foreign matters, 
such aschalk, fine sand, etc. The siliceous liquid may then enter 
into the paste itself, to complete the silicization afterwards by im- 
mersion. M. Kulhmann, in reference to the formation of natural 
calcareous silicites, enters into some considerations, to show that 
nature appears to have had recourse to transformation analogous 
to those now pointed outasthe means of producing factitious stone. 
His researches tend to prove that the silicate of lime, which accom- 
panies chalk, has no other origin than that resulting from the filtra- 
tration of the silicate of potass or soda, in a state of solution in 
water.—Selected from the Moniteur Industriel. 

Benxier’s New On-Gas Lames.—This invention, according to 
Dr. Liebeg, professor at Giessen, may be considered as one of the 
greatest improvements in lamps since the Argand. It principally 
consists in feeding the flame with heated air, and directing it ata 
certain angle to the base of that flame, by which means it is not 
liable to become cooled by exposure to currents of air which do not 
assist the combustion. In the Argand lamps, it is not ‘only the 
air requisite to supply the flame, which enters into the chimneys of 
glass, but almost double and even triple the quantity of atmospheric 
air enters also, which has an injurious effect on the combustion. 
These useless currents of air affect the quality of the light, for as 
the air becomes heated by the flame, it deprives the latter of a part 
of its heat, and a proportionate quantity of its illuminating power, 
Thus one of the most interesting problems in the theory of illumi- 
nation has been to avoid this oatling, and consequently to increase 
the brightness of the light. This problem, Benkler has solved in 
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the most extraordinary, the most simple, and the most beautiful 
manner. In Benkler’s lamp, the flame is brought to a white heat. . 
The power of its light can only be compared to the flame of phos- 
phorus burning in oxygen, which it nearly equals in clearness and 
brillianey. The apparatus of Benkler is applicable at very little 
expense to lamps of every description. Any kind of oil may be 
used, even the commonest whale oils. ‘They produce a flame which 
is quite as free from smell as that of the purest oil. 

Tue Iron Travr.—But few persons are aware of the tribute 
which the citizens of the United States pay to Great Britain an- 
nually for her iron. The annexed table will show the value of the 
imports of iron into this country for five years. Not more than 
one-eighth of the amount was furnished by Swedeti and Russia. 

1835, - - $3,114,929 
1836, - - 4,621,896 
1837, - - 4,516,115 
1838, - - 3,548,608 
1839, - - 5,876,507 

The import and value of pig iron into the United States, for the 
last five years, according to returns in the Treasury Department 
at Washington, are as follows: 

Imported. Cost per ton. 

1835, tons 12,290 - $24 

1836, “ 8,516 ae 
1837, - 16,160 - 30 

1838, - 12,180 - 26 60 

1840, " 12,602 - 23 25 

Miner’s Journal. 

Ow anv Grease ror Rartroap Cars.—The expense of greas- 
ing the wheels of the cars, (which is thought by some to be such an 
item,) it has been ascertained by trial on Reading railroad, that in 
using lard on the wheels for eight to nine months in the year, it will 
not cost over 1} cents per ton ‘for the whole distance between the 
Delaware and the coal mines and returning, or for 188 miles. Oil 
would cost nearly treble that sum, and has been so charged in the 
calculations for this road. The price of lard varies from 8 to 9 
cents per lb.—Shketch of Railways, etc. 

Uss or Princrs.—Everybody knows, we presume, that in-France 
the government hold a monopoly of tobacco, and derives from it 
a large revenue. The Paris correspondent of the National Intelli- 
gencer informs us that the Dukes of Orleans, Nemours, and Aumale, 
the King’s sons, have taken furiously to smoking, whereby the prac- 
tice is brought into fashion. Thus the consumption of the weed 
is greatly increased, and the revenue augmented. Princes are not 
altogether useless, after all—New York Commercial Advertiser. 


