
Changing Pay Day. 
To the Editll1' of the Scientijie Ameriean: 1'/16 Edtiors are no' r6Spon8lble for Ihe opinions e�r6S86tJ blllMtr Corre· 

spondent8. 

Cheap Microscopes, 
To the Editor oj the Scientifle Ameriean : 

" This little microscope is an optical wonder. It reveals 
the thousands of hidden wonders of Nature; is of permanent 
use and practical availability. • • • It magnifies ten thou· 
sand times, a power which is equal to that of other micro· 
scopes of many times its cost. Price $3.00. " 

The above is the advertisement of a so·called microscope, 
which is so worded as to convey to novices in microscopy the 
idea that it i3 an instrument of real value and utility, and, 
without actually saying so (wbich would be a criminal fraud), 
the farther idea of equality in value to instruments of many 
times its eost. 

. 

Microscopes have now become indispensable to the physi. 
cian, the physiologist and the naturalist; they are also an 
attractive educator in the school and the falllily, and their 
use and study form an elegant,d elightful and instructive pur· 
suit wherewith to occupy the leisure hour. Thousands of 
instruments are in use in Europe, and almost as many in this 
��:and·the general use of them is ra.pidJy increasing. 
B'atthere are hundreds of youths, ambitious to procure in· 
strumenttl, who have not the slightest conception Of the con· 
struction, performance or cost of a good instrument. Such are 
liable to be, and no douht often are, misled by such claims as 
are advertised above, and it is the purpose of this paper to 
put them on their guard. Such an instrument is not an "op. 
tical wonder," is not of " permanent use" and is not of " pra.c· 
tical availability." Neither can any microscope, made and 
Bold at any such price, posseBl! th:>se qualities. It may mag· 
nify "ten thousand times;' in area., but that is only one hun· 
dred in linear dimen8ions,' which is the only nomenclature 
now in use by microscop'ists; and one h�1Udred linear is a very 
low power in modern microscopy, where powers of 500 to 

1,500 linear are in common use, and powers of 10,000 linear 
are not uncommon. Mere magnifying power is a compara­
tively unimportant matter. A good performance pf 50 diam 
etera is preferable to a poor oneill 100 diameters. Such in­
struments are not corrected either for color or sphericity, and 
no good performance can be obtained without both. These 
instruments, from the above deficiencies, can be used only a 
very short time without inj ury to the eyes. 

But how shall the iriexperienced obtain a good instrument, 
or a best one? Of 1Illinstruments mad", there is none of 
which there is such a 'variety of shapes and forms. Some of 
these are patterns made 30 to 50 years ago, and now utterly 
conqemned by experts. Then the difference in quality is as 
great as the difference in form. What is the buyer (a hovice, 
I suppose) to dd? . The' best 'advice I can give him is to con­
sult some friend who has used or knows all about the instru· 
ments of different makers, and hf!.s personal knowhdge of the 
merits and demerits of diffflrent forms. 

A recent writer on thiBquestion suggested that the best 
reliance of the buyer is on the reputation of the maker or the 
dcaIei: I regret to say that tha� will be a frail support on 
which to rely. There are very few dealers who really know 
anything of the qualities or properties of good microscopes. 
There are a great many makers in . Europe, and, if one can 
believe their catalogues and ad verthements, every one puts in 
t.he best work and makes better instruments than any one 
else; while it is notorious to many who have tried the instru· 
ments that some who make the greatest pretensions turn out 
the poorest work. 

The�are a few makers in this country who, I b�lieve, 
make better work than the second or third class work in Eog. 
bnd; while some of them stand at the very head of the art. 
In the words of Dr. Barnard, President of Columbia Col 
�g8 iD New York cit·y, in his report on the Exposition Uni· 
vNseUe. Paris, 1867: "It is not nece3sary for Americans any 
longer to go abroad in order to obtain mioroscope glasses of 
any description of the highest order of excellence." But 
buyers of microscopes should not, must not, expect to obtain 
a good worklllg ina: rument for an insignificant sum of money, 
It Is the instrument, if properly made, that involves the 
highest mechanical skill and scientific kno wledge of any. No 
decent efficient instrument can be obtained under a cost of 
auout $50, and from that the pricesruu up easily to $2,000. 
The only utility of such instruments as s rved for 'the text 
of this paperis that, now and then, they may come into the 
hands, or rather under the eye, of some one whose curiosity 
or interest may be excited enough to induce him to procure 
a real microscope. C. S .  

BO,llton, Mass. 
." .•. -

Splitting ot Trees by LIghtning. 
To the Edi,torof ths Scientific Ameriean: 

1 noticed in a recent number of the SOIENTIFIC AMERICAN 
an article which a�rib€d the splintered and shattered appea.r· 
ance of trees which had been visited by lightning as due to 
the 5udden conver sion of the sap' into stean., and producing 
those results by explosion. Now this may be true-in the 
live trEe, but why d:oes the same result occur in dead lind 
seasoned timber ? Whenever a mast or telegraph pole or 
fence is �truck'bi a bolt, the same Effects are produced; and 
I know of a fenca in lily nOighborhood, that was struck la.t 
August, which was fairly convuted into kin:llillg wood for 
I. part of its length. 
. . I merely state these facts to show that, in trying to assign 
a satlslar-tory explanation of sOme phenomena" conclusions 
are sometimes made which may indeed apply in a cited case, 
and the same manifestations, which oceur where the conditions 
are essentially dUrerent; are o'verl(jokeil. H. 

:reW' :rra:*n, Conn. 

I notice several articles on the subject of paying men on 
Monday instead of Saturday. I have followed that course for 
several years. During the second year of the war, I found a 
great deal of trouble in keeping men, and in getting them to 
work on Monday morning. The railroa.d ran two trains 
through here on the Sabbath, morning and evening. Wages 
wfra high, work was plentiCul, and men could get work any. 
where and at any place. Getting their pay on Saturday 
night, with nothing to do on Sunday, some would take a 
,trip on the cars and not get back in time for Monday or per· 
haps not at all; others would get on a spree and would not 
be fit to work on Monday. I at once changed my pay day to 
Monday; after that all hands were on hand on Monday morn­
mg, ready for their pay and for work. I pay my men during 
tl:e morning while at wo rk. Each man's money is put in an 
envelope and handed to him at his place of work, so he loses 
no time in getting his money. The plan works to my entire 
satisfaction. Some men do not like it, but! eay to them that 
it suits my bu.iness and works well. 

Ge�eva, N. Y. W. B. DUNNING. 
..... 

Cider versu. .Tulce. 
To the Editor of the Soientifle Ameriean : 

Your correspondent,E. H., Oct, 12, is right. To obtain good 
cider, the expressed juice must remain a short time with the 
pomace, which has been crushed or bruised, not cut as is 
done by most patent cider mill". The old mills bruised the 
PoppIes, the new ones cut thl!n:i, We found, 50 years ago, 
that, with the advantage we then had of the old fashioned 
millll, it was better to grind or crush the apples and then let 
the pomace remain in the trough at least 10 or 12 hours; and 
if the weather was cool, let it remain 24 hours. 

Lima, Ohio. 
.. _ .. 

[For the Sclentl1lc American.) 
Patent Extensions. 

A.G.K. 

There has never yet been a government or institution of 
any kind which, though perfect in i�s vital organization and 
correct in its leading and great principles, has not had some 
weak point. So far as the history of the world has shown us, 
there never was anything, though complete as a system, per­
fect in all its detaIls, always excepting the "won�erful one 
horse shay." And as we plume ourselves that the world is 
gradually approaching perfection, it behoves 11S to examine, 
critically and carefully, our old systems, that we m.,ay as 
much as possible cor.rect their faults and verge nearer that 
desirabltl perfection. It is my object in this article to point 
out a- h ardship, suffered by an ingenious class of our citizenp, 
which should receive the prompt attention of the Congres· 
sional Committee on Patents. 

Patents prior to 1861 were granted to inventors for a term 
ot four.teen years from their date; and the inventor was ex­
pected, within that time, t.o realize a sum sufficient to remu. 
nerate him for the benefit he had conferred upon the publir, 
and the time, ingenuity, and money spent. by him in co.tly 
experiments and introducing his invention into public use. 
Through poverty, and in some cases sickness, sometim�s on 
account of the public not at first appreciating the value of 
the improvement, and at others through the machination s 
and combinations of unscrupulous capitalists who infringed 
his patents, his efforts were utterly futile, and toward the close 
of the term of his patent, he finds himstlf almost perfectly 
undone, and worse off than if he had never made the inven­
tlon; but his energy and faith led him to persevere in it to 
the detriment of his other business. The inventor thus gets 
either nothing or a pittance of a few thousand dollars, for a 
benefit to the public of hundr.eds of thousande. Seeing the 
injustice of thi�, Congress has passed a law to protect him by 
granting him, on certain conditions, an additional term, or 
an extension of time for seven years more than the fourteen 
originally granted, making his protection in all last for a 
term of twenty one years in patents graI).ted before April, 
186 L; since which time, in consequence of a second act, pat­
ents are originally granted f �r a term of seventeen years with 
no extensio.n. But it is with the first tbat we have to deal. 
There remain yet about ten thousand unexcired patents 
granted between October, 1858, and March, 1861, inclusive, 
among which are thousands of patents covering valuable in. 
ventions whose invehtors are in the condition set forth above; 
the original term of the last of these patents expires in 1875. 
These exttlnsions are conditional, and it is at the discretion 
of the Commissioner of Patents that they are granted. If in 
his judgment the invention, the patent for whic!t is sought 
to'be extended, was not new at the time of its' grant, or in 
other words, if it was substantially the same as a prior known 
device, or if the patent for any reason was bad when it was 
granted, he refuses the exteDsion, and from his decisioD there 
is no appeal, and the protection expires. It is thus given to 
the Commissioner of Patents to decide finally a question 
equinlent too. question of infringement; .a matter in which 
even the Judges of the United Stateg Circuit Court are not 
given the pOWQr to make a final decision, as an appeal lies 
from them to the United States Supreme Court. ThiS glaring 
example of one man power is not a state of affairs brought 
about arter a long experience and established as a result of 
investigation and re�earch; it is more the result I)f accident or 
oversight., in a department once considered of siight import. 
ance, but now grown, with all its defects clinging to it, into 
a va.tly important branch of our governmental organization • 

Though the judgment of the present Commissioner is good, 
t\lat of his successor may be poor and deficient; and the acci­
dents and changes 01 life and office may plate this succeBsor 
in the Commisaioner'S'seat at any t,ime. . .... . . 

A'll a*e8.1 shuhld lis had, erther to the trDited St.res Oit�tdt 
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Court, to be tried as an ordiDary case of infring-ement, with a 
second appeal to the S upreme C{lUrt, or it should be directly 
from the Commissioner's deciaion to' the Supreme Court. 
Why cases of such difficulty and importance I>hould be final­
ly decidf'd by the judgment of one individual wao may in 
many instances be a political party appointee, entirely dis­
qualified for such service. when cases of no more difficulty 
and often of less importance are submitted to a sklllful judge 
or judges in the Circuit Court, with an appeal from them' to 
the Supreme Court, is hard to understand. 

Let the Congressional Committee on Patents bestir them· 
selves and institute a reform in the m�tter, or the wrong will 
exist for three years longer, before the last of the extensible 
patents expires, and the highest talent and inventive, skill 
will often go unrequited. T:A�", 

Patent Decisions oC the Courts.···Unlted Siate. 
CU.-eult Court. Southern Dls&rlct oC New York. 

UNION PAPER COLLAR COMPANY V8. VAN DEUSEN et al. 
BLATCHFORD. Judge. 

The bill in this case is brought by the Union Paper Collar 
Company, a corporation, against Isaac Van Deusen and otners, 
composing the copartnership. of Van l>eusen,BoefmeJ,' and 
Company. It alleges the infrmgement by the d,ef.\1ndants 

.
of 

the following letters patent, named by the plamt:iiTh: ReIS­
sued patent No. 1,646, granted to Solomon 8. Gray as inven­
tor March 29,1864, for an" improv:ement in shirt collars," 
'the ori�inal patent, No., 38,961, havmg been granted to him 
June 23, 1863; reissued patent N 0.1,828, granted to Wi��i!1m 
E; Lockwood as assignee November 29, 1864, for, an Im­
provement in shirt collars," the original patent, No. 11.376, 
having been grante!! to Walter Hunt as inve!ltor July 25, 

1854' reissued patent No. 1,8B7, granted to �Id Lockwood 
as as�ignee February 7, 1865, for an "imp.my,cIp.ent in shirt 
collars," the oriO'inal patent being the one of JUly 25, 1854, 
above mentionea,· reissued patent No. 1,926, granted to sa�d 
Lockwood as assignee ApriI4, 1865, for an" improvement in 
shirt collars/' the original ,Patent beingtlae one of July 25, 

1854 above mentioned' reIssued patent No. 2,306, granted 
to th� plaintiffs as assig�ees �u�y 10, 1866, fo� an "improve­
ment in shirt collars," the orlgmal patent bemg the one of 
July 25, 1854, above mentioned, .and a reissue th?reo.f, No. 

1,927, having been granted to saId Lockwood Apnl 4,1865; 
r<issued patent No. 2,309, granted .to James A. Woodbury, 
as aS$ignee July 10, 1866, for an " improveme�t in paper shirt 
collars," the original patent, No. 38,664, b aVlDg been grant­
ed to Andrew A. Evans as inventor May 26, 1863; patent No. 
56 737 granted to said Woodbury,. as 9.ssignee of said ENans 
as'inventor July 31 1866 for an "improvement in paper 
cuffs or wristbands '� and r�issued patent No. 1,980, and r�is­
sued patent No. 1,9131, granted to sB;id Lockw�d as inv.e�tor 
June 6, 1865, for "improvements lD collars, .the orWlDal 
patent, No. 23,771, having been granted to hIm April 26, 
1859. ' . h h The defendants admit, by a wr,itten stipulatIOn, t at t �y 
have infringed each and all of the said patents �et fort� lD 
the bill "by mil. king, using, and selling to be used the thiDifs 
respectively described and claimed as new." The contest IS 
as to the va.lidity of the patent. 

The following is a brief of the decision: . 
The original Hunt patent .having cl�imed a shirt collar 

composed of paper and muslm and polishe� and then yar­
llished: Held, that; inaslDuchas. tl1;�' C?�t:"Is:a; 'cOl1lpl�e ar­
tfcle when it is polhhed or burD.lshcd, thc.valhisn ?nly aqd­
ing further to its useful quallties, a relss�e w:hICh ?mlts 
from the claim all mention of the use of. varmsh IS valld. 

The Hunt reissued patent for a polished collar of paper 
and muslin sustained. 

A starched linen collar with it'!! surface embossed hav�ng 
previously existed, and also an imitative surface represent­
ing starched linen, there was n?th!ng. of patentable no,!elty 
in the idea of embossing such ImitatlVe surface as claImed 
in Lockwood's patent. . Prioting having been done before on a smooth, whIte, en· 
amelled surface, and a surface imitating starche.d lin�n .be­
ing old, there,was nothing of pate�table novelty I� prInt�ng 
upon such surfa�e (as in L�ckwood s p�tent), nothlDg· belDg 
claimed as new lD the appilances, machmery, or process for 
producing the printing . 

Calling an embossed or printed collar (r.,o�kwood pa�ent), 
a new adww qf rnanufactwre confers upon It no qualIty of 
patentable novelty, when ther� is�o such :Q,oYeltyi;n the pro-
cess or instrument for prodUCIng It. . 'rhe Lockwood patents for embossed and prlDted paper 
collars and cuffs dec'ared invalid, as not covering patentable 
novelty. . II d I d' The Gray patent for a turnover paper co ar ec are In· 
valid by reason 0f prior inventio�s. . . ,}'he Evans invention, as descrIbed lD the reIssue of July 
10 1866 defined to consist ill the making a collar out of a 
lo�g fib�r paper possessing the qualities �pecified, and n�t 
in any process for making a paper possessmg these quall-
ties. . .  f d Collars having been made of other quahtles 0 paper, ru; 
of other materials, the making of a collar out of this partIC­
ular paper by a person who did not inv-ent the process of 
manufacturing the paper itself, h?ld not to be patentable. 

Where E announced to'C, a. 8killeiLpap� maker, th�t he 
1lf3sireod� Imper possessing certain. qu��itles, but made no 
silggestions as to the process by whlCh It could be produced, 
and C succeeded in producing such paper after many exper­
iments as to the character of the materials used and the 
mode of treating them. Held, that ah tke very utmO$t E 
can properly assert nothing )llore than that he and the pa.-
per maker were joint inventors of the paper. . 

The Evans patent of July 31, 1866, for a reversIble paper 
cuff, held valid. . 

Wm. Whiting and C . .A. Seward for complamants. 
J. J. Co()mbs and E . Wetmore for defendants. 

...... -

AT some of the Euglish mines, steam, generated il) boilers 
located on the surface of the ground, is conveyed iil pipes 
to the engilles within the mine. I n  one example the steam 
is conveyed in pipes of four inchES diameter, through It total 
dietance of 2;338 feet, and th�. loss of pressure' is stated to 
be only half a pound per Bqutire·in�h. 

",.., .... .. ..... -

A TURK TAKES A P ATENT.!.Ambng the patents issued 
September 24,.by the UJiitedStates P�tent O�ce •• �J1.a)�rant 
to Mr. Ljnbomir 'Kleritj, of Betgradei �ervill, for a 'DrIll fOl 
BMngWe'l!s. 
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The Hardware and Metal Trades in Enltland. 
The last monthly report of MpSBrs. Blakemore in" Hard ware, 

Mttals, and Machinery," Birmingham, England, says: 
The enormous demand for hard ware and every kind of iron 

work, which for so long a period bas prevailed, now displays 
many and unmistakeable signs of slackening. Few large 
orders are being given out, but producers are still heavily 
engaged, and the numerous orders for inconsiderable parcels 
of goods, which are being issued, show that the necessities of 
consumers are yet pressing, and that stocks everywhere are 
light. 

Although the price of iron is now falling, the larJe estab­
lishments are tOI) much' occupied with orders received some 
time ago to permit of their acceptillg (in the face of a still 
rising market for fuel, raw material and labor) specifications 
at prices much undpr the makers' quotations given in the trade 
journals. It is only in second class qualities that any palpable 
:reduction has so far to be reported; and, compared with the 
prices of best lIon, what are called the common brands are at 
this moment di�proportionately low. While best Stafford· 
shire bars, for instance, are £16 12s. 6d. and £16, common bars 
may be had at £13 lOs.. The relief to manufactures is, how· 
ever, very slight; for goods of a reliable quality can be made 
only out of the more valuable descriptions of iron. What is 
true of bars is equally true oi strips, hoops, sheets, and plates, 
and of the goods which a,rll made from them. 

Pigiron is twice the price it was a year ago; a similar rise 
has taken place in coal, and labor at the ironworks has 
advanced between 30 and 40 per cent. Pigs of r. good quality 
cannot be obtained from the furnaces of this district, either 
by the finished iron makers or the engineers (for foundry 
purposes), under £8 a ton. l'iotwithstanding the quotations 
wbich these ptiCtlS necessitate, some good foreign orders for 
mls,ive goo«s are still reaching our leading machinists and 
engineers. 

The establishments engaged in the manufacture of railway 
plant continue very busy. Steam, gas, and water tube makers 
have their books very full of orders for home and foreign 
markets; and, if they would accept orders for forward deliv· 
ery, they might be obtained even at the existing high quota­
tions. The edge tool firms are not busy, yet they have just 
been compelled to advance operatives' wages from 10 to 20 
per, cent. 

Wares of the domestic class are keeping their producers in 
active operation. Great quantities of hollow ware are being 
sent abroad, and the demand for tinplate goods still exceeds 
the supply, while japanned goods continue to afford ample 
employment to their makers. It must be observed, however, 
that plices are not firm, and, though nominally unchanged, 
orders are being accepted at a reduction. The iron of which 
japanned goods are made has been reduced £2 in the month; 
but, £29 a ton bas still to be paid for that which t welve 
months ago might have been bought at £16. Then tin plates 
are 208. a box dearer than they were a Yfar back; and to keep 
tbem at that price, the makers bave met, and 30 firms have 
agreed to employ their workpeople only four days a week, 
at the same time giving them higher wages. Further, Eng­
lish block tin, that in September, 1871, was £136, is now 
£158 per ton. 

'rIi:ere is not much demand for builders' requirements; and, 
conSidering the price of materials, they are not dear, though 
much higher than in past times. 

Galvanized goods keep up, though prices have a downward 
tendency for 11.11 but the best qualities. 

There is an excellent demand for brass season goods, such 
as tubing, chandeliers, and the like. Owing to a sensible 
drop in copper, prices bave been reduced about five per cent., 
and the further fall of £10 a tun, in the officialquotations of 
English smelters, which bas just been announced, would, in 
o!dinary times, cause a corresponding alteration in the value 
of manufactured goods. But this is neutralized now by a 
general advance of 15 per cent in operatives' wages, which 
employers have been obliged, very reluctantly, to grant. 

Notwithstanding the considerable advance the colliers have 
already obtained, those in this district are demanding an addi­
tion or 6d. a day, and in North Staffordshire a further 25 per 
cent. If their demands should be conceded, the plice of coal 
will be again increased one or two shillings a tun, which may 
occasion fome embarrassment to ironmasters and manufac 
turers, but need not trouble consumers. Such demands, though 
powerful to stimulate an upward movement in pricel!, are 
incapable of arresting a backward tendency when the flood 
has ceased and the ebb of the tide bas manifestly begun. 

_ ..... -
(Jomet Prizes. 

The Academy of Sciences of Vienna instituted in 1869, for 
the purpose of encouragIng astronomers to search for comets, 
eIght special prizes, which it bas kept up each year dnce as 
part of its programme. E&ch of these prizes consists of a 
gold medal of the value of 20 Austrian ducats (between $45 
and $50). They are intended to reward observers who diR 
cover a telescopic comet, or a comet ,isible only by telescope 
at the time of its discovery. One condition is that the comet 
bas not previously been seen, and that its appearance has 
not been previously prOVed with certainty. The discovery 
should be immediately announced to the Academy by tele­
graph or otherwise without waiting for further observations, 
the Academy undertaking to notify at once to the different 
9bservatories the fact of the discovery. The place and time 
of the discovery ought to be indicated,as well as the position 
of the comet and its orbit as exactly as possible with the first 
intimat.ion; the data should be completed at leisuro by further 
observations if it be possible to make them. When the comet 
has not bsen seen by other observers, the prize will be pre· 
sented only when the observations of the discoverer have 
be'en auffi,eient to ena&le'the o'1"b1t to be detei'mined. The 

plizes are decided each year at the general meeting of the 
Academy he'f< a1 the elld of the month of May. If the first 
announcemen. of the discovery reaches the Academy between 
March 1 and May 31, the prize cannot be decided till the fol­
lowing year.-Nature. 

...... 
MALLEABLE IRON. 

Mr. Russell W. Davenport, Ph. B., of the Sheffield Labora· 
tory of Yale College, communicates to the American Journal 
of Science and Arts an interesting paper on a chemical inves· 
tigation of some points in the manufacture of malleable iron. 
Analyses were made of two samples of t inch in thickness, 
each annealed twice and analyzed before and after each an· 
nealing to show what influence the process has upon the im. 
purities contained in the iron. Tile material used was & fair­
ly good charcoal iron, the unannealed castings showing a 
white fracture. The annealed castings, when broken, were 
up to the average toughness of malleable iron, and their 
strength did not materially decrease after the second anneal· 
ing. The conclusions drawn were: fir£t, that the silicon, 
phosphorus, and manganese a;re in no way affected by the an­
nealing process; second, that the amount of sulphur is not 
diminished and may be slightly increased; and third, that 
the amount of carbon is reduced by each annealing until a 
mere trace remains. It appears that, when a casting does not 
exceed 1 8  of an inch in thickn€@s, thQ carbon is approximat£. 
ly eliminated throughout the whole maes by the ordinary 
annealing proce$S; when, however, the casting is thicker, the 
elimination only extends from the surface into the mass for a 
certain distance, but may be carried farther in by a repetition 
of the process. It would also seem that, in the interior of a 
thick casting, where the amount of carbon is at all events only 
partially reduced, that which remains ie, by the high heat and 
subsequent slow cooling, changed its state of occurrence from 
combined carbon to a species of uncombined or graphitic car· 
bon; for where the iron before annealing is white and very 
hard, after annealing it shows a dark fracture and is quite 
soft. 

The manufacturers of malleable iron are occasionally trou· 
bled by a lack of toughne ss in the annealed castings when 
these are exposed to a sudden blow or a bending strain. This 
weakness is at times doubtless caused by the natural rotten­
ness of the iron, owing to the presence of an excessive amount 
of silicon, phosphorus or sulphur; but it also must be fre, 
quently due to a crystalline structure, which the iron under 
certain unknown conditions assumes while being annealed. 
This structure shows itself in the fracture of an annealed cast­
ing in the form of bright crystalline faces, which occasionally 
extend entirely across the fracture. Analyses made afforded 
no explanation of this crystalline structure, so that its cause 
must be determined by future careful experimenting. An· 
other analysis was made of an annealed casting which. when 
bent, showed a greaterdegree of toughness than common. It 
was of circular section, t inch in diameter, and was bent cold 
through an angle of 90° without showing fracture. 

From this analysiS, it was inferred that the silicon may run 
as high as 0'7 per cent without affecting the toughness of the 
annealed product" while it also tends to show, what might 
certainly be expected, that an iron low in phosphorus and 
sulphur is most suitable for making malleable iron. 

-.�.-
NEW METHOD FOR SENSITIZING COLLODION. 

"Dried carbonate of soda,prepared by heating a little of the 
best bicarbonate of soda to low redness for a quarter of an 
hour, eighty. seven grains, dissolved in four ounces of water. 
Half an ounce of nitrate of silver solution, containing thirty. 
five grains of the salt. MIX half an ounce of the soda solu. 
tion with the above; agitate with glass rod." Theprecipitate 
of carbonate of silver will subside in a few minutes; then 
pour off the clear liquid, add two ounces water, agitate, let it 
subside, and pour off the water. Wash the precipitate with 
half an ounce of spirits of wine; pour off and add half an 
ounce of absolute alc.::hol; agitate well and add the whole to 
two ounces of Wortley's uranised collodion. Then add,drop 
by drop, nitric acid to convert the carbonate of silver into ni· 
trate, testing with litmus paper until a distinctly actd reaction 
is reached. The editer of the British Journal of Plwtography, 
in suggesting the above method, states that at no period of 
its preparation does this emulsion exhibit a tendency to pre­
cipitation. It is perfectly smooth, and not at all granular­
looking. On glass, it gives a more dense film than the usual 
emulsion, and is free from air bubbles. On the whole, it 
seems to be a convenient, economical and reliable method, 
and in view of the increasing uses of sensitized oollodions, is 
likely to be of value to photographers. 

.. _ .. 

• FILIFORM SILVER,-J. H. Gladstone has shown that metallic 
silver might be obtained altificially in the same filiform 
condition in which it frequently occurs ill a mineral, and thufl 
throw light on the origin of this native variety. Specimenll 
of the metal were exbibited, from KODgsberg in Norway, 
associated with calc-spar, and from Chili, associated with 
greenstone, and in each case the silver resembled twisted 
threads or wires, noncrystalline but often bending at sharp 
angles. Under the microscope were exhibited precisely 
similar threads of silver produced by t;he decomposition of 
nitrate of silver by subGxide of copper. The latter substance 
is partly dissolved and partly converted into the black oxide, 
while filaments of the white metal shoot forth and bend in 
every direction. Most of these are extremely fine, perhaps 
� of an inch in thickness, so that, as was said, a gramme 
of such wire would stretch from London to Brighton. Since 
suboxide ot copper 13 no rare metal, it seems probable that 
filiform native silver may often, if not always, originate. from 
it. 
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The tabulation of the statistics of manufactures of the 
United Statlls, for the year ending June 1, 1870, as returned 
at the ninth cen'Bus, has just besn completed at the Census 
Office. The number of establishments is 252,148; number of 
steam engines, 40,191, with a horse power of 1,215,711; num­
ber of water wheels, 51,017, with a horse power of 1,130,416. 
The average number of hands employed durill.g the year was 
2,053,988, of whom 1,615,594 were males abov" sixteen years 
of age, 328,768 females above fifteen, and 114,626 children 
and youths. The amount of capital invested was $2,118,247,-
069; of wages paid, $775,621,593. The value ot materials 
consumed was $2,488,291,952; of products, $4,232,625,892. 
Of this production $13,040644 is returned from Alabama, 
$185,410 from Arizona, $4,629,234fromArkau8as, $66,594,556 
Irom California, $2,852,820 from Colorado, $161,065,474 from 
Connecticut,$178,570 from Dakota, $16,791,382 from Dela­
ware, $9,292,173 from the DistJict of Columbia, $4,685,403 
from Florida, $31,196,115 from Georgia, $1,047,624 from Idaho, 
$205,620,672 from Illinois, $108,617,278 from Indiana, $46,534,-
322 from Iowa, $11,775,823 from Kansas, $54,625,809 from 
Kentucky, $24,161,905 from Louisiana, $79,497.521 from 
Maine, $76,593,613 from Maryland, $553 912,568 from Massa.­
chusetts, $118 394,676 from Michigan, $23,110,700 froln Min­
nesota, $8,154,758 from Mississippi, $206,213,429 from Mis­
souri, $2.494,511 from Montana. $5,738,512 from Nebraska, 
$15,870,539 from Nevada, $71,038,249 from New Hampshire. 
$169,237,732 from New Jersey. $1,489,868 from New Mexico, 
$785,194,651 from New York, $1.921 327 from North Carolina, 
$269,713,610 from Ohio, $6,877,3871rom Oregon, $712,178,944 
from Pennsylvania, $111,418,354 from Rhode Island, $985,-
898 from South Carolina, $34,362,626 from Tennessee, $11,517,-
302 from Texas, $2,343,019 from Utah, $32,184,606 from Ver. 
mont, $38,364,322 from Virginia, $2,851,052 from Wa hing. 
ton Territory, $24.118,031 from West Virginia, 77,214,326 
from Wisconsin, $765,424 from Wyoming. 

_I�.-

Tempering Steel. 
A valued correspondent, Mr. P. McCormick, of Newark, N. 

J., comments on the specification of Siegfried's patent, 
described by us on page 239 of our current volume. He states 
that he has been engaged in working steel for the past 30 
years, and finds, in new processes, always the same story of 
"imparting extraordinary hardness and durability to the 
poorest quality 01 steel;" and he says that all external 
working of steel, after the forging is done, has but one effect, 
namely, that the outer portion cools and contracts first, and 
so impresses and compacts the interior, so that, when a piece 
is broken, it shows a closer granular appearance after dipping, 
but will often be so brittle as to break with a slight blow. 
And if annealed to its previous condition, it is no better than 
at first. He would like to know how to make poor steel into 
good steel, but fears that he will have to wait for the knowl­
edge till he can go to Sheffield in a flying car driven by a 
perpetual motion. 

--------___ .... � ... �I� .... -----------

The (Joast Survey. 
From the report of Professor Benjamin Pierce, superin­

tendent or the coast survey, we learn the following: 
In all the northern sections, parties are yet in the field and 

will so continue until the approach of winter, when opera· 
tions will be resumed on the southern coasts. Work has 
also been done and is in progress along Lake Champlain. 
Magnetic elements have been determined in the vicinity of 
Philadelphia and at Washington, D. C.; tides have been regu­
larly recorded at Old Point Comfort, Va.; a, geodetic recon. 
noisance is in progress near Harper's Ferry; the detailed 
survey of James River, Virginia, has been extended upward 
to Warwick River; twenty new charts have been published 
duriDg' the year. and nine others, which show extensive addi.' 
tions in comparison with their first issue, and tide tables for 
the ensuing year have been prepared, and will be published 
as heretofore. 

-.� .. 

(JaKein 1'rom Hoastlng (JoKee. 
Caff ein is much employed as a valuable medicine, but, al 

now usually prepared, is diffioult to obtain, and is very ex­
pensive. According to Thomson, the waste of this valuable 
alkaloid could be prevented in the process of roasting coffee 
if an adapter, r.ine feet long, were to be atta(}hed tothe axi 
of the drum, through which the fumes could be passed a.nd 
condensed. A pound of coffee yields, on the average, 75 
grains caffein. According to this, in England, with an annua

l consumption of 13,000 tuns of coffde, the yield would be 140 
tuns of cafftlin. The United States would yield nearly as 
much more, so that a little economy in roasting coffee would 
give us a surfeit of this medicine, and very possibly result 
in its being found applicable to other useful purposes. Caffein 
is insoluble in a concentrated solution of carbonate of potash; 
it can therefore be separated by this reagent from sugar, 
gum, resins and extractive stuffl5. If the tannic acid be pre­
cipitated from an infusion of tea orcoffse by means of acetate 
of lead, and filtered, the cdlcin can be precipitated from the 
filtrate by cubonate of potash,afterward dissolved in alcohol, 
and obtained in crys als by sublimation. If an aqueQU8 
solution of ca.ffein ba evaporated to drynes!l in a sand bath, a 
fdw drops of chlorine water added, and again dried, a blood 
red residue will be obtain€d. In this way 1-1.000th of caffdi,n 
can be detected.-JournaZ of AppUed Ohemistry. 

' 

-.�.-
WHERE personal interell�s come into play, there must be, 

even in men intending to be truthful, a great readiness to see 
the facts which it is convenient to see, and such reluctance 
to see opposite facts as will prevent much activity in seeking 
for them. Hence a large discount has mostly to be made 
from the evidence furnished by institutions and societies in 
justification of the policies they pursue or advocate.-Herbert 
Spencer. 
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