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NEW STEAM EXCAVATOR. 
The millions of dollars that ure annually expended in 

excavating earth have attracted the attention of inven
tors to devise modes of aiding the op<!ratlOn by maclnn
ery; and large and t'08t1y machines have been made for 
excavating in certain situations, especially in deep cuts of 
soft sand, which work well, and perform the' labor of 
many men. In all of the excavators which we have 
seen, the earth was deposited in carts for removal. 

The use of the ponderous m".chine here illustrated is 
to excavate earth, and transport it to the desired place 
of deposit, it being intended to work in ground free from 
large stones or nearly so, and where t"e hills are not too 
steep for the ascent and descent of a locomotive running 
on broad wheels on the ground. 

The rectangular frame, A, is supported on four wheels, 
two of which, B B, are the driving wheels propcUed by 
the engine, C C. The two forward wheels are joined to 
the frame by meau of a king bolt, and are connected by 
rack IUld pinious 
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THE ART OF TANNING. 
The following extracts are taken from the second Jec

ture of the Hon. Gideon Lee, on the above .ubject as 
published in the Shoe and Leather Reporter'. The �1Ib
stance of his first lecture we published on psge 384, Vol. 
I. (new series)'-

.. Saving is the order of the day. Each pound ofglu
ten wasted, incapacitated, expun�E'd, consumed, or otller
wi;JC lost, involves the lOIl8 or prevents t.he gain of nenrly 
an equal weight of tannin, which the gluten so lost would 
otherwise have combined. I aol satisfied that cxcessive 
sollking and sofrenin/! is the incipient waste. Dut we 
must be equally careful to avoid Ihe opposite ext,reme; 
for if our theory be correct, short or deficient softening 
is no less a cause of loss or waste than overdoing. The 
purest glue and the (?urest tan ni n have no more chemical 
affinity in a perfectly dry state than the two mnst repel
lant substances in natnre. It is only in a state of solu
tion, or extreme softndY approximating solution, that 

ing the fatty particles, and distending and swelling the 
whole hide to double its natuml thickness. It mllst be 
obvious to the most ordinary mind that a mt'nstrum 80 

eo/!ent should be used with great discretion; we have 
good reason to apprehend it has done great waste to our 
trade in consuming the soft gelatine of which the rail' 
hide is composed. Every tanner knows that ull h�h 
limed leather is Ino�e. porous, pervious to water, wci/,lhs 
li�ht and wears out quickly; I asclibe the whole mid
chief in the ProcllsS to the act.ual consumption of the soft 
and more delicate particles of the jtlutin. Let us FU, .. 
pose that ten pounds in the hundred are thus ('OIl�\ImecJ. 
Why, we have not only lost the ten pounds of hic.lc. hut 
we have f .. iled 10 gain the th'e, or seven, or tt'n pOllnds 
of tannin which shoultl have combined with it! I shall 
say but little of another process adopted loy n j!rl'ut 1111111-

ber of our large tanners within a few yean<, comDlunly 
callcd sweating, which acComplishes, by the proccss of 
that fermentatiOil natural to all dead animal substances, 

all the bem·ficial 
with the steering 
wheel, D, so that 
the machine may 
be guided in its 
course. ' As the 
machine is driven 
along, the plow, E, 
turns up the dirt, 
and roUa it into th" 
radial cl>ambers of 
the elevating wheel 
F. As the wheel, 
F, revolves, the 
dirt is held in the 
ehambers by. tl!8 
plate; G, till it ill 
carried above the 
edge of the plate, 
when it slides down 
by its own gravity, 
and falls into the 
car, H. The car 

showu'1n the euts 
is only one of a se
ries intended-to 
surround the ma

chine on a railway 
having turning ta.
bles at the corners; 
as each car ill filled 
it is p1l8hed along 
by hand, and thus 

GOODALE &; MARSH'S BEW STEAK EXCAVATOR. 

put:poscs • of the 
lime; and, I am 
inclined to believe, 
with less wlISte of 
the raw material. 
Several pras:ticift 
tanners, in whose 
judgment i have 
vary great con fi
dellCe, say, tbot 
the sweating pro
cess, in comparison 
with the liming, 
, reqaires less labor 
saves a portion or 
the hides, which, 
in the process of 
incipient putrefies.. 
tion,would be sud .. 
denly destroyed b,y 
lime, causes a 
greater gain in the 
weight of the leath
er; that it is more 
solid, finer textllrt', 
less pervious to 
water,. and wears 
longer; but re

quires longer time 
in the lanning, .nd 
is very difficnlt for 

all receive their loads, when the wheel, F, is raised so 
t�at it will not operate to lift the earth, and the machine 
is propell� onder the guidance of the operator to the place 
of deposit, when the cars are emptied in the usual man
ner. The shaft of the wheel, F, TUUS injournal boxes; 
which are secnred in the upright guides. i i, and are sus
pended by chains whieh are wrapped around the shaft, 
k, so that the wheel, F, may be railed. by the power of 
the engine, by throwing the c1lltch, III, into operation, 
and thus turning.tha eh.aft, k. The wheel, E, is rotBted 
by meana of the chaiur,;, and 0, and the puUeys, p 
and r, as shoWll. 

This machine ill the inveation of W. Gi. Goodale and 
R. L. T. Marsh, to whom a patent was isslled through 
the Scientific American Patent Agency, Dec. 20, 1859, 
and persons desiring further information in relation 
to it will please address Messrs. Goodale & Marsh, at 
Centralia, DL 

this affinity has active existence. Every ounce of the 
hide, therefore, which fails of that degree of softness 
requisite for the incorponwon or union of tannin ill no 
better than lost; it can never form the nec�ry union 
with the tannin in order to make leather i but 'it must 
remain in a state which, in technical phrase, we. call 
, hOTU' or 'starved hide.' Some tannerS have fancied 
that the opening power of the lime, in the next.stage of 
the procElJ8 of preparation, may perform what the' pure 
water and the softening mill had left undone. We 
know that lime is a powerful solvent, and In part it pos
sibly may .edy the defective work of the water a�d 
the mill, but not fully. If then, ten pounds of �ide �� 
a hundred should f ail of the requisite degree of softn� 
in the harder or thiCker parts the leather wUl tai� pro.. 
portionably, both in wei!rht and quality. T!Ie operation 
of a strong solution of Hme, on th': soft II1ld raw hide, is 
powerful. openini the ponl8, loose�, the �, CODlllm-
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the shoemaker to 
sew or Btitch.' The process called bating, which immedi
ately follows the liming, is intended to expunge the lime 
and restore the texture of the hide, as nearly as may be, 
to w bat it was before the liming proce,;s I� is, in its na
ture, that kind of Iermentation which immediately pre
cedes putrefaction, and the ultimate decomposition of all 
animal8llbatances. This is perhaps the most delicate and 
critical operation in the whole range of the manufacture of 
leather, and requires in the operator the nicest pcrt.ocption, 
the �08t improved judgment, and constant walchfulness 
especially in variable weather. The next process is the 
lumdSng. Here begins the actual tanning, in a solution 
of t�nin, which. being a powerful anti-putrescent, in
stanth" arrests the fermentation generated in the bate. I 
have good reuon to helieTe t�at, in the batiRg prOOllll, a 

large portion of the substantive body of the hide may be 
'run off,' without destrOJing its organic structure. I 
presume every reflecting tanner will aepport 1111' i .. the 
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opinion that the w88te of glltin, iu over-bating, is very 
great, but I have reason to ff'ar that a greater lo,s is in
curred by means of the tardy application <Jf the tannin 
from the frrst handler to the last layer, than by all other 
wasting causes together. I have noticed the results of 
numerous experiments of both slow and quiclc tanning; 
ami· in all CBSeS (tlte preparation of the hide for the ooze 
being equally well done) have found the quiclc tanned 
specimens of a firmer and closer texture, more solid, less 
pervious, vastly greater weight, and far more durable in 
the wear, than the sl(lw tanned specimens. By quick 
tanning, I mean three to four months for light sole 
leather; five to six months for middlillg ; anll seven to 
eight IQontlts for very heavy; dating from the first 
handler. By slow tanning I mean any considerable ad-· 
ditional time to the terms named. I believe a much 
quicker process might be had, that would give 88 great 
or greater weight; but it would render the leather too 
hard and harsh in its texture to be conveniently worked 
up by the shoemaker. It will be observed, I am speak
ing of BOle leather only, with which kind I am most in
timate. The ordinary increase of weight among the 
large tanners of this State, on the !msalted dIg hides, im
ported from Laguira, Angostura, Buenos Ayres, Rio 
Grande, and other parts of South America (and such 
chiefly make up their stocks) is such that each one hun
dred pounds of dry hide make one hundred and forty to 
one hundred and fifty pounds of sole leather. I mny 
also repeat here that, when all the glutin composing th� 
hide is entirely combined (saturated) with the tannin
when the union is perfectly formed-not a single addi 
tional ouncecan be gained from the strongest ooze, what
ever time you continue the process. I had a most sat
isfactory experimental proof of the correctness of this 
conclusion. I consider active and long-continued hand
ling vptly important, not only in the acquisition of 
weight, but in point of firmness and durability. I would 
ltandl& sole leather from eighty to one hundred and 
twenty days, according to the weight of the sides, and 
th& subsequent layiug "way should be short and fre
quentlyrepeated; a few days only for each layer, and in 
no'case more than two-thirds the quantity of sides which 
is usually laid in each vat. I have ascribed the greatest 
1088 or w88te in glutin to the tardiness of the tanning stage 
of the manufacture. I am not able to satisfy my own 
mind precisely how or when it goes; I am rather inclined 
to think it does not separate and escape from the 
body of the hide, as in the process of softening and 
bating; but for want of an immediate conjunction with 
�e taanin, rbelieve it somehow perishes, and becomes 
lixtinct in its original position, or becomes incapl'Citated 
ever thereafter to form the necessary U.nion with the tan
lIin. If these conjectures be well (ounded, then .much 
handling will prove the best remedy. I believ.e t"t the 
glutin of the interior parts of the hide cbie�y suffers this 
disqualification; for the exterior being brought into im
mediate contact with the tannin, the tWIJ surfaces .are 
always fhat.. tanned, 88 every .body knows. And it is 
somewhat curious to see the progre18 of the combination 
extending from the two surfaces inward-the interior 
remaining colorless, soft, raw hide, -for months after the 
two sumces have become firm, well-tanned leather; the 
glutin of the two surfaces having arrested and combined 
all the tannin before it rel'Ches the interior." 

The opinions of Mr. Lee, regarding the experiment of 
quick-tanned hides, are the very opposite of those gene
rally entertained by almost every person outside of the 
tanning business. 

--------...... , ........ --------

DRAINAGE OF CITl}r.8 FOR 14ANURES. 
.A very valuable letter has lately been written by 

Professor Liebig, the eminent chemist at Munich, in 
Bavaria, to Mr. J. J. Mechi, the well-known enterprising 
English agrieuiturist, in answer to a letter of the latter, 
which had beeD published. in the London TiT/leB. We 
will give the substance of this letter, and request for it 
a careful attention, as the opinions expressed, and the 
information contained in it, are jnst 88 important to the 
citizens of all our large cities .8 to the inhabitants of 
London. 

In reference to the nee of sewer,age matters for manures, 
he says:-I regard it 88 a fQrtlll1&te e.vent that a man of 
10 eminently practkal a character as 'yourself h88 now 
for the first time, in the interest of lJ.gficulture and the 
nstional welfl\�e, taken up the questioa of the "sewerage 
oi \0\\'113" �Kh W'UIIlth, and in lanSU'IP adapted to 

produce conviction. I have labored many years to I are wures which, like other "'firC", can be purchased in 
impress such views upon the public, but my efforts have the market; that with the demund the price may perhaps 
not been attended with any perceptible results. The rise; but perhaps in half a century not one of those 
mea to remove the difficulties which stand in the way of conntries uJliln whose eXCe811 England h88 hitherto drawD, 
procuring manure from the "sewerage of tltwns" will will be able to suppl, her with com, and that too, from 
certainly be found; and a future generation will look the natural law, that what is true of the smllllest piece of 
upon those men who have devoted their energies to ground is true also of a great country-it ceases to pro
the attainment of this end, 88 the greatest benefactors duce corn if the conditions of the reproduction of the 
of their country. corn which has been carried off are not restored to it. 

The ground of my small success lies clearly in the In the United States the population increases at a still 
fact, that the majority of farmers do not know t.he extent greater ratio than in other countries, while the com produc� 
to which their own interests are concerned in this matter, tion upon the land under cultivation has constantly fallen 
and because the views and conceptions of most men in off. Hi.tory teaches that not one of all those countries 
regard to the circuit of life and the laws of the preserva- which have produced corn for other lands have remained 
tion of our race, do not generally rise above those of C. corn markets, lind England has contributed her full share 
Fourier, the inventor of the phalanstery. He proposed, towards rendering unproducth'e the best lands of the 
as you know, to supply the wants of the occupants of his United States, which have supplied her with corn, pre
phalanstery by means of eggs. He supposed it was only cisely as old Rome robbed Sardinia, Sicily, and the rich 
necessary to procure a couple of hundred thousand hens, lands of the African C088t ot their fertility. 
each of which would lay thirty-six eggs a year, makin/o! Findlly, it is impossible in civilized countries to raise 
1\8 many millions of eggs, which, sold in England, would the corn production beyond a certain limit, and this limit 
produce an immense income. �'ourier knew very well has bccr)me so narrow that our fields are no longer 
that hens lay eggs, but he seeme.l 1I0t to know that in cupable of a higher yield without an incrense of their 
order to lay an egg they must eat. II amount of com its effective elements by the introduction of manures from 
equal in weight. And so most men do not know that abroad. By means of the application of guano and bones, 
the fields, in order permanently to yield their harvests, the farmer of most limited capacity learns the real 
must either contain, or else receive from the hands of meanin/: of slich increase; he learns that the pure system 
man, certain conditions which stand in the same relation of stull or home-made manures is a true and genuine 
to the product of the fields as the hen's food does to the robbing Fystem.· In consequence of his restorin;.: in �e 
egg she Ian. They think that diligent tillage and good guano and bones but a small portion of the very same 
weather are sufficient to produce a harvest; they there- elements of seeds and of fodder which had been with. 
fore regard this question 88 one in which 'hey are drawn from his fields by centuries of cultivation, their 
wholly unconcerned, and look forward earel�ly and products are wonderfully increased. Experiments insti
with indifference to the future. tuted with special reference to this end, in six different 

It is true that the diligent tillage ot the fields, sun- parts of the kingdom of Saxony, showed that each 
shine, and timely rain, are the outward conditions, per- hundred weight of guano put upon a field produced 150 
ceptible to all men, of good harvests, but these are per- lha.. 'It wneat, 400 Ibs. of potatoes, and 280 lbs. of clover, 
fectly without effect upon the productiveness of the more than was produced by the same-sized piece of 
field, nnless certain things not so e88Y of perception by ground without guano; and from this it may be calculated 
t.he senses are present in the soil, and these are the how enormously the corn and flesh production of Europe 
elements which serve for nourishment-for the pro. h88 been incre88ed by the yearly importation of 100,000 
duction of roots, leaves and leeds-and which art' present tuns, or 2,000,000 cwt. of guan". 
in�he soil always in very small quantity in proportion to The effect of guano and bones should have taught tho 
the mass of the soil itself. farmer the real and only cause of the exhaustion of his 

These elements are taken from the soil in the products fields; it should have brought him to perceive in what a 
of the field, in the com, or in the flesh of the animals condition of fertility he might have preserved his fields, 
nourished by these produ.cts, and daily experience shows if the elements of the guano which he h88 transported in 
that even the most fruitful field ce88es after a certain the shape of meat and products of his fields into the 
series of harvests to produce these crops. cities, were recovered and brought into a funn which 

A child can comprehend ,;bat, under these circum- would admit of their being restored every year to hi' 
stances, a very productive field, in order to remain very fields. But it is much simpler, he thinks, to buy guano 
productive, or even simply productive, must have the and bones, than to collect their elements from the sewers 
elements which have been withdrawn in the harvests of cities, and if a lack of the former should ever arise, it 
perfectly restored; that the aggregate of the conditions will then be time enough to think of a resort to the latter. 
must remain, in order to produce the aggregate results, But of all the farmers' err()neous opinions, this is the 
and that a well, however deep it may be, which receives most dangerous and fatal. If it is ,considered that a 
no supply of water, mnst in the end become empty, if its pound of bones contains in its phosphoric acid the neces
water is constantly pumped out. Our fields are like this sary condition for the E.roduction of 60 Ibs. �f wheat; 
well of water. For centuries those elements which are that if tbe English fiel'ds have bec(lme capable, by the 
indispensable to the reproduction of the field cmps have importation of 1,000 tuns of bones, of producing 200,000 
been taken from the soil in those crops, and that, too, bushels more of wheat in a series of years that they would 
without being restored. It bae only recently been ascer- have produced without this supply, then we can jndge 0' 
tained how small a supply of these elements the soil the immense loss qf fertility which the Germ"n fYo!ds 
really h88. A beginning h88 been made to restore to the have sustained by the exportation of the many hundred 
fields the loss which they sustain through the annual thoussnd tuns of bones which have gone from GermaDY 
harvests, by introducing from external sources manures to England. It will be conceived that, if this exportution 
containing the same elements. Only a very few of the had continued, Germany would hal'" been brought to 
better-informed farmers perceive the n_ity of this that point that she could no longer have been able te 
restoratioB, and those of them who have the means have supply the demand of her own population for corn. Ir 
zealously endeavored to increase the amonnt of these many parts of GermaBy, from which formerly larg"l 
elements in their fields. quantities of bones were exported, it has already come to 

The loss of these elements is brought about by the be the C88e &hat these bones must, at a much higher 
"sewer,age system of towns. " Of all the elements of the price, be bought back again in the form of guano, in 
fields, which in their prodncts in  the sbape of com and order to attain to the paying crops of former time. The 
meat, are carried into the cities, and there consumed, price of bones is now so high in Germany l1li to forbid 
nothing, or 88 ROOd 88 nothing, returns to the fields. It their exportation. 
is clear that if these elements were collected without In relation to guano, I han been assured that in 20 or 
loss, and every year restored to the fields, they would 25 years, if its use should increase in e,'en the same pro
then retain the power to furnish every YeaJ.to the cities portion 88 hitherto, there will not remain in South America 
Lhe same quantity of com and meat; and it is equally enough to freight a ship. We will, however, suppose i ts  
clear that i f  the fields d o  not receive back these elements, supply and that o f  bones t o  continue for fifty years. or 

agriculture must gradually cease. In regard to the utility even longer-then what will be the condition of En�. 
of the avails of the "sewerage of towns" as manures, no lan!lwhen the supply ot guano and bones is exh·.l1stedi' 
agriculturist, and lWSI'Cely an intelligent man, hss any This is one of the e88iest of all questions to answer. 
doubt; but 88 to their necessity, opinions are very various. If the common "sewerage �J'stem" is retained, thpn tbll 
Many are of tlfI opinion th4t j:('m, meat, and manures imported manures, guano and bones.. muke their way 
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