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T h e  answer to the second question involves the inquiry a s  
to the true date ot the English patent, within the meaning 
of our laws. The act says" that no person shall be debarred 
from receiving any invention or discovery, etc., by reason of 
the �ame having been patented in a foreign country more 
than six months prior to his application; provided, that in 
all cases, every such patent shall be limited to the term of 
fourteen years from the date or publication of such foreign 
letters patent." 

The words" datE' or publication" should the Commissioner 
hold to be construed conjnnctively, the phrase in effect mean­
ing date and publication, and if there be a difference between 
the two, the latter time should be held as the trnedate. After 
a review of the practice in the English patent law, the Com­
missioner says: " As the invention in its perfected, completed 
form is not published nntil the enrollment of the final spec­
ificfltion, as in fact much of the invention may be made be­
tween the time of the filing of the provisional and completed 
descriptions, it woule seem that the date and publication 
which is to determine the limit of a patent in this country, 
should bo the date of the filing of the complete specifica­
tion." 

The answer to the third question as to the limitation of the 
term of CochraI!e's patent. Under the act of 1836 the in­
ventor who took out a patent in a foreign country more than 
six months prior to his application in this country forfeited 
his right to an American patent. But if within six months, 
it took date from its issue here and ran the full term of four­
teen years. The 6th section of the act of 1889 had no refer· 
ence to those who made application within the six months. 
If made within the time, it bore the date of issue and ran 
fourteen years from that date. This view of the case is sup' 
ported by citations from various decisions. It follows, there­
fore, that in the present case, Cochrane's application havin g 
been filed within less than six months from the time when 
his invention was" patented" in England, his pilttent is not 
affocted by the proviclions of the act of 1839, and must be 
corrected EO as to run fourteen years froIn March 31, 1857, the 
oa te of i ssue. 

-----� 

OSBORN'S NEW TREATISE ON THE METAJ,LURGY 

OF IROl� AND STEEL. 

A brief notice of this valuable and extensive treatise ap­
peared in our last issue under the head of New P ublications. 
It was our intention at that time to give it a review comm�n­
sunttcwith its importanc,), but wa find that to do this ade­
quatdy would absorb more ot our spac," than can be spared 
for the purpose. ""Ve shall tho ref ore content ourselves with 
an outlinf) of the character and origin of the work, und some 
"xtracts from as pages, one of which will appear in connec­
tion with this notice and some others in future issues. The 
author tells us in his preface that before he began the present 
work it was thought that a simple re.editing of Overman's 
'Trcfttise upon Iron, would be sufficient; but that" upon a 
thorough examination it was found impossible to make that 
work meet the wants of those who would justly expect a 
reeognition of the many important inventions and discoveries 
since its last edition was published, and who wonld not wish 
to road of anything as a theory which had become a fact. or 
of pl'occdures which had passed away before the advance of 
metallurgic science. 'L'he author has therefore written a work 
entirely different in manner and matt or." 

The work is divided into jour parts, the first of which 
treats of the theoretic metallurgy of iron. Under this head 
we are presented with a chapter on "the general principles 
of the chemistry of iron, another on the orcs of iron, one on 
the special properties of iron and its compounds, a chapter 
on tho theory of £luxeR, and lastly an exhaustive chapter on 
fuel, ill whic1l the prindpal kinds of fuel used in the iron 
manufacture and in steam production are discussed, with re­
marks on wood, peat, coking of coals, manufacture of char· 
coal, and lmalysis of coals." 

In Part Second, tho practical metallurgy of iron is taken 
up imel oX]Jallstively trea.t.ed in twelve chapters, in which all 
tho approvod processes are fully explained with detailed de­
s01'iptions of the various furnaces, hot blast ovens, blast ma­
c�line8, etr., now employed in the smelting of iron ores. 

Part 'Third treats of the manu facture of malleable iron, 
reeont improvements in the constrnetion of puddling furnaces, 
present modes of refining, forging, rolling, reheating fur­
naces, shearing, piling, etc.; and Part Foar is an essay on 
stoel, in which the various kinc1s of steel and the nUmerous 
processes now employed in the steel manufacture are duly 
discussed, according to their importance. 

We find that in this work a common error of authors 
upon such subjects, has been avoided, and much of the merit 
of the work consists in the fact that no detail is supposed to 
1w known by the reader, and nothing is j umped, or left to in­
ference. '1'he method adopted is a good one. 'fhe author sets 
out by a sufficiently elabomte discussion of the substances 
which haye to be dealt with in the manufacture of iron and 
steel, and from the chemical knowledge t:ms obtained, the 
reader is led naturally and easily into the practical details of 
smelting, purldHng, and refining iron, and the subsequent 
opemtions by which malle:1blc iron is produced. 

'Ve have �elect()d the following extract as a fair example 
of the clear style in which the author writes, and as also giv­
ing a gmd ic1ea of the important part which oxygen plays in 
the llt'tallurgy of iron. 

" OXYGEN.-The air we breathe coutains a large amount of 
oxyg,m, wLich plays an important part in the affairs of iron 
manufacture. It contains a large portion of nitrogen, with 
which, as metallurgists, we have but little to do, even sup­
posing that steel contains a small amount-into which suppo­
fliticn we may hereafter inqnire. It contains a very small 
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portion of carbonic acid gas, a compound of carbrm and oxy- quired t o  maintain the same speed in a n indefinite fluid. For 
gen, the former of which two elements, also, plays an influ- example, a� shown in a former calculation from D'Anbuisson's 
ential part, determining by its amount, as carbon in iron, formula, the traction or resistance encountered upon the Erie 
whether that iron be cast iron or steel, and, by its absence canal with the large class of boats, carrying 210 tuns, at a 

from iron, that the metal in question is neither cast iron nor 
I 

speed of two miles an hour, is 428 pounds, requiring about 
steel, but malleable irol". . three horses; then the resistance, at a speed of four miles an 

"Another fact: the atmosphere always contains more or ! hour, would be (1.l!.�_'lrgJl)=3,424 pounds, requiring over 23 
less vapor of water. This water is composed of a large pro- horses. 
portion of oxygen, and also a proportion, equal to twice the "If steam power should be provided sufficient to obtain an 
volume of this last-mentioned element, of another element average speed a little in excess of that realized from present 
and gas, hydrogen. The latter element is soon to become horse power, then it might undoubtedly be successfully and 

known to the metallurgical world, but it is the oxygen' economically employed upon our canals. 
of the vapor of water to which our attention is now called I " A snccessful application of the principle of low speeds 
particularly. Here are four element8:important in the follow- i seems to have been made by Mr. Edward Backus, �f Roches­
ing order: oxygen, which is the supporter of 'lill combustion, : tel'. If the result of the several trials made, are correctly 
whether as flame or burning coal, and, like that which it stated by the inventor of this novel mode of steam propul­
supports, a splendid servant, but a labor-exacting master, sion, then the cost of transportation may be reduced about 32 
ever waiting and watching, in its elementary loneliness, to per cent, as obtained from the following calculation, based 
unite with that for which it has affinity, either to help or upon the same general m0t'1Ou. employed for determining the 
perplex. Its union with iron forms that which we call the cost of horse power. It is stated in the circular of results, by 

"rust" of iron, in which we see this affinit.y accomplished, the inventor, that the extra cost of machinery and placing 
for it has recalled the metal back to its primal state, namely, same in the boats is $2,500, and the consumrJtion of fnel from 
that o f  an 0l'e, from which ore, or rust, it was made to become 1,500 to 1,660 pounds of coal in twenty.four hours. Taking 
a Ir:etal only by the stronger affinity of the same element. the same average for the boats hitherto used, and allowing 20 
oxygen for carbon, whereby the act of rusting the carbon was: per cent for the aggregate detentions for the season (the same 
followed by heat enough to expel oxygen from tllP iron rust : as now realized), and the following shows the cost of trans­
in the ore, and leave the metal pure. That rust of carbon is . portation : 
the carbonic acid gas of the chemist. However rapidly in the Cost of boat and f urniture ............................................... $5,000 
one case, or slowly in-the other, this affinity of oxygen may be fgtSe
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stronger law of proportion, which it never violates, whether E����s� of f��r(1;t6yfbs�co;i per cl'a-� for 2�6S days) ,it !\Ii p�r rUl�:: 1:3,174 
in the long-continued processes of nature, or the more intense Total expense for ten years ... . ..... .............. . ............... ill44,r,41 
and rapid fires and reduction of the furnace. That stronger 

�g;t}'i,�R���"v����.;'J:ryri;,Y·ioi·t'l;e·seas·on:per·,niie::::::::::::: 4J'1 ����i la"\v is seen in this: oxygen unites "\vith iron in the propor� 156tuns average ca.rgoes for the sea soll, per tun per mile........ 3-14 mills 

tion of only one atom of oxygen to one of iron; or, where a 
stronger cause exists, and larger affinity is exhibited, it is 
(never oth8rwise than as) one and the half of one atom of 
oxygen to one atom of iron (Ferric Acid excepted). Now, 
for the sake of brevity, the one· to-one proportion is called the 
one.oxide, or protoxide, and the other the one-and-a-half ox­
ide; or, using the convenient Latin term, sesqllioxide. 

"Thus we have only two rusts, or oxides of iron, the pro· 
toxide and the sesquioxide. The latter is the highest affinity 
oxygen ever exhibits for iron, whatever higher affinities it 
may exhibit for other substances or elements. This oxide, 
therefore, may also be ca;led the" high oxide," or, again re­
sorting to the convenient Latin syllable" per," the peroxide 
of iron; so that the scsq llioxide of iron, in this particular 
case of iron, is the peroxLc, as there is no greater affinity of 
oxygen for iron known. 

"In the case of carbon, however, we know of an affinity of 
one atom of oxygen to one of carbon ; and again two atoms 
of oxygen to one of carbon. The former is always known as 

oxide of carbon, o r  carbonic o.mde, and the latter, inasmueh 
as the gas partakE'S of such acid properties that it will readi­
ly redden litmus paper (the chemist's test for acids) is called 
carbonic acid, or carbonic acid gas. Carbon is consumable, 

oxygen, as we have said, supports combustion; all the 
conditions, therefore, of flame or fire, exist in carbonic oxide, 
and it is not remarkable that it is inflammable, and that the 
combustion should be attended by great heat. But an anom­
aly does present itself III the case of the other oxide of car­
bon, wherein the oxygen exists as the peroxide, or two·oxide 
state. We can and need only state this anomaly, namely, 
that where two parts of oxygen with one of carbon exist, 
combustion no longer exhibits itself, nor will the gas of this 
c8mposition allow any combustion to take place wherever its 
presence exists to any great degree. When, however, from 
any stronger attraction or affinity, one atom of oxygen is 
drawn off from the two which go to form carbonic acid gas, 
and the resultant gas becomes possessed of only halt as 
mllch oxygen as it previously possessed, the gas immediately 
becomes inflammable, and burns with great heat. Singular 
as it may seem, the addition of two atoms of the flame-sup­
porting clement, oxygen, to one of the combustible element, 
carbon, produces a gas which ceases to burn, nor can any 
combustion take place where its presence is abundant." 

--------_ ... ------

STEAM POWER ON CANALS, 

In the alillual report of the Hon. Van R. Richmond, State 
Engineer and Surveyor, noticed in our last, we find the fol­
lowing on the use of steam on our canals : 

"Attempts have hitherto been made to substitute steam for 
horse power upon the canal. These have all thus far failed, 
probably from the fact, that the mach'nery used was not 
properly proportioned to the work which it was designed. to 
perform, and that too high a rate of speed was sought to be 
obtained. The law c)nnecting the resistances offered to 
bodies moving in water with the power required to overcome 
such resistances, may be stated as follows: 

" The resistance varies as the 8IJuare of the speed and the 
power exerted varies as the cube of the speed; hence, if two 
horses were sufficient to tow a boat at a speed of two miles an 
hour, the number required to tow the same at a speed of four 
miles per hour would be (2-�}=2."�-'L) 16 horses. It ap­
pears, therefore, in order to double the speed, the propelling 
power must be increased eight times. The obvious effuct of 
the double speed would be to reduce the time of transit one 
half; this, however, would be secured only at an expenditure 
for propulsion eight times as great as that due to a speed of 
two miles per hour. 

"The foregoing determinations and comparisons are based 
upon the assumption that two horses will tow a loaded boat 
at a speed of two miles per hour upon the canal ; as shown 
by M. D'Anbuisson's fonn11.1a,44 per cent more power is re-
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showing a saving of 32 per cent over horse power. 
" The consumption offuel, as reported, seems greatly in ex­

cess of that required, and can, undoubtedly, he rcducpd one 
half when the system shall have been perfected. Should this 
saving be realized, the cost per tun per mile will then be 
21Vil mills, a saving of about 50 per cent. 

"The following extract from a letter written by Gen. 
Quimby, U. S. A., who witnessed two trials of this boat, will 
convey an idea of the character of this new mode of pro­
pulsion: 

"In this boat the motive power, steam, causes a wheel lo­
cated near the center of the boat to roll on the bottom of the 
canal, and thus drive the boat in the same Illanncr that the 
locomotive is propelled by its driving wheels. '1'l1e wheel, 
placed at one end of a lever frame, readily adjusts itself to 
the varying depths of the water, and its weight, together 
with the cog-like projections distributed over its circumfer­
ence, preycnts slipping and consequent loss of traction. It 
has been found that iu the whole extent of the Erie canal 
there are not to exceed twenty miles in which the depth of 
the water is too great for the wheel to work well. For very 
deep water, a screw propeller wheel is used and the motive" 
power is changed from the ground whCfll to it with the ut-
most ease and expedition." 

-----------.. ��-------

Dredging in tbe Gulf" Streaul. 
Our readers are, perhaps, aware that a scientific examina­

tion of the ocean bottom in the Gulf Stream has beon in 
progress under tl�e direction of Professor Agnssiz, assisted b y  
M . de Pourtales. The Atlantic .Monthly for October has an 
interesting article upon this 8ul1ject, from which we collate 
some particulars of the mei,hocl employed and the object of 
tbis examination. 

"Dredging in great depths is a slow amI rather tedious 
process, requiring not only patience but very accurato obser· 
vation. M. F. de Poul'talBs, of tho Coast Survey, has been 
engaged on board the Bib?] for the last three years in making 
dredgings in the Gulf of Mexico. These drer1gings have in­
cluded every variety of depth, from the shore outward to 
soundings of six, seven, and eight hundr3d fathoms, eight 
hundred and sixty ["thoms being the deepest. They h,1ve 
hrought to light the most astonishing variety of tiny beings 
-especially crowded on rocky bottome, but not altog0ther 
wanting in the deepest mud deposits. A report of the r�sults 
obtained in his first two yeurs' drcdgings has been partially 
published by M. de Pourtalcs in the Bulletin of the Museum 
of Compamtive Zoology at Cambridge. They form a most 
valuable contribution to our knowledge of the animals exist­
ing in the deep sea. 

"The dredge is a strong net about a yard and a half in 
length, snrrounded by an outer lJag of sail·cloth. Both are 
open at the bottom, but laced above around an oblong frame 
of iron. This frame has two arms, with a ring at the end of 
each. One of these arms is securely fastened to the line by 
which the dredge is let down; but the other, instead of 
being attached to the line, is simply tied by a weaker cord to 
tho first. This is in order that, in case the dredge should be 
caught on the bottom, as often happens, one of the arms may 
give way, allowing it thus to change its position slightly and 
be more easily freed. It is an important precaution; for some­
times the dredge is caught so fast that it requires not only 
the force of the small engine to which the reel, holding seven­
teen hundred fathoms of line, is attached, but the addition­
al strength of all hands on board, to disengage it. When 
the dredge is lowered-being of course weighted, so as to 
sink rapidly-a cord is tied around the bottom of the net, 
while the sail-cloth is left open; thUd allowing the free escape 
of water from the former, while the sail-cloth protects it from 
lllJury. When the dredge is lanued on deck, a tub o� bucket 
is placed under it; into which all its contents fall the mo­
ment the cord a;ound the bottom of tbenet is untied, Some· 
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