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THE MILLERS AND THE PATENT LAWS. gation, we fail to see how in this fallible world such object 

We doubt whether there has ever before been so large and is even to be attained-that it should never be reached 
complete an exhibition of the mechanical appliances of any would probably.be nearer what the committee would re
trade, in practical operation, as that which was presented commend. 
by the Millers' International Exhibition just closed at Cincin- VII. " Greater restrictions in the granting of injunctions, 
n ati. The milling business has made great progress within before the validity of a patent has been tried and established, 
a few years past-so great that a revolution may almost be and also preventing the fixing of excessive bonds in ca ses 
said to have been effected therein-and old methods of mak- where temporary injunctions are granted." The general 
ing flour are everywhere being superseded by a radically dif- practice n ow is not to grant injunctions until the validity of 
feJ'ent system, whereby the quality of the product is greatly a patent has been established, unless it is evident that the 
improved. Nowhere else has the contrast between the old alleged in fringer is deliberately eQdeavoring to avoid the 
and the new method and their products been shown in such consequences of his infringement and escape the jurisdic
marked contr�st, with such an extensive display of every tion of the court. The amount of the bonds which must be 
kind of machinery, as in the Cincinllati Exhibition, and yet given are in each case regulated by the probable measure of 
there is hardly a machine or an article for collateral use in damages, and are so fixed by the courts only after an ex
the trade, which has materially contributed t41 its r8cent pro- amination in which the infringer has an equal right with 
gress, that is not patented. It is our patent law, the protec- the patentee to I)e heard. 
tion it gives to in ventors, the encouragement it offers to those VIII. " An amendment to the effect that, when' new suits 
who devote their time and means to improving old processes, are begun under the same patent, in which a decision has 
that has chiefly made this splendid exhibition what it is. already been made in a lower court, and appealed to a 

And yet, strange as it may seem, with this practical proof higher court, the defendant may demand a stay of proceed
before them of what the patent law has done for their busi· ings pending decision in the higher court, and that he may 
ness, the millers, in convention assembled, proceeded to make become a party in the pending suit, avoiding the unneces
one of the most foolisb and unreasonable attacks upon our sary expense of special defense, requiring the taking of testi
patent system we ever remember to have seen formulated. mony, and construction and explanation of models already 
The Millers' National Association ·of the Un ited States have on record." This is according to the general practice of our 
a standing committee on patents, and at their recent meeting ,courts at the present time, except that the defendant has no 
in Cincinnati this committee made a report, which .was right to this stay, and to be made a co-defendant in another 
adopted by the convention, avowedly to aid in "reforming" suit, unless in accordance with the judgmen t of the court. 
our patent laws and practice, and to " measurably free users When a stay of proceedings is granted in such case it would 
of patented devices or processes from expen sive litigation, "  be a grave injustice to the patentee to allow his rights to go 
etc. The " reforms" proposed include nearly every variety by default during the pendency of a long litigation, but by 
of objection to our patent laws which habitual infringers are the giving of proper bonds by the defendant the court will 
in the habit of urging, and are as follows: generally grant the stay. 

I. ': More liberal appropriations by Congress to the Patent Finally, to " give force to these recommendations," as the 
Department, enabling closer scrutiny of applications for committee say, it is urged that the association should make 
patents, and consequent avoidance of the too frequent grant- itself" financially strong," to prevent the granting of what 
ing of patents on claims in which the essential features of they are pleased to style .. fraudulent patents or reissues," 
novelty and usefulness are wanting. " Is not the committee for which they would have paid lawyers constantly " on the 
aware that the total expense of the Patent Office is paid by alert" in Washington, all the millers in the country con
the inventors themselves, and that the examinations always tributing to funds for such a purpose. Is not this a direct 
involve a search through all like claims ever filed in the de'- proposal to attempt to circumvent laws passed in pursuance 
partment ? And if a patent be issued for anything that is of an important provision of the Constitution? And are 
not" useful," are not the millers aware that it is in valid and not the beneficent effects of those laws written in every 
good for n othing, and is it any great hardship to ask the leading feature of the great exhibition now just closing ? If 
millers to let a thing alone if it is n ot useful? the millers, or representatives of any other industry, com-

II. "The abolition of the practice of reissue under new bine to obstruct the equitable administration of our patent 
date or title, and sometimes for new things scarcely hinted laws, is it not just possible that inventors and patentees 
at in original. " If a miller obtains a defective title to real may, bylike combinations, even more energetically defend 
estate, through carelessness or error of his own, the courts their legal rights? 
will aid him to correct such title when it can be done with- It is matter of astonishment to us that the millers of this 
out prejudice to the rights of others. Why should not a country, supposing they are truly represented by the C0m
patentee, proceeding in good faith, have the like privilege ? mit tee, have seen fit to take this view of our patent law. 
Further than this, a reissue is not valid if it covers" new We should rather have thought that a system which has 
things " invol.-ing different principles from what were set done so much for them would have met with nothing but 
forth in the original patent. kiu'dly words, and that inventors would have received that 

III ... The establishment and maintenance of a special encouragement from them which alone will induce them to 
patent 'court at Washington to determine the validity of put forth vigorous efforts to perfect that system of milling 
patents, before which court all parties directly or remotely improvements which has already made such progress, but 
interested in any ca�e pending shall have ample time and which is yet far from having attained perfection. 
opportunity to be legally and publicly heard . "  This is really • f' ... 
a strange point to make in behalf of those wh o are now so "THERE'S ROOM AT THE TOP." 

vigorously protesting against the expense of patent litiga- The young man ambitious to succeed in any line of busi· 
tion. It is proposed to have a new court, which cannot suo ness should always bear this in mind. There are those in 
persede, but must be auxiliary to the law machinery plenty of mediocre ability, superficial acquirementsj and in
we now have, and to impose upon litigants in all parts of adequate preparation, but the thoroughly trained and com
the country the necessity of a pteliminary trial of their case petent are scarce. The standard of modern professional re· 
at Washington, instead of having the trials take place as at. quirements has been greatly elevated by the ad vanees which 
present in the several districts where they reside. the world has made within a few years past, and still higher 

IV. "The annual assessment of such • .tax upon existing demancj.s are constantly being made. The demand for men 
patents as can only be paid by owners of useful patents, who have a complete knowledge of every department of their 
and which, in default of payment of renewal tax, will free business has always been felt. The extent of that knowledge 
the records of worthless patents." It might just as right- widens every year. as improved methods and facilities are 
fully be proposed that all flour millS making a low grade of introduced. The ship captain, for"ins(l;tnce, who a few years 
flour should be taxed out of existence. The impositions of ago needed only to be acquainted 'With centuries old theories 
a tax on patents on such grounds would be nothing more of navigation, with what more recent geographical explora
nor less than direct robbery. tions had added thereto, now finds himself, in this age of 

V . •• A Ieasonable limit during which an inventor or steam, working under totally different conditions. What he 
patentee must successflllly introduce his improvement to formerly knew is equally necessary now, but the successful 
practical use and notice, in order to claim against any management of a ship propelled by steam calls for an en· 
who may thereafter use the same." The present law tirely new set of ideas and experiences, and the captain who 
makes seventelln years such reasonable limit, during which would at present be a thorough master in his profession should 
the inventor must not only introduce his improvement, but not only know how to run a steam engine, but be a practical 
make therefrom all the profits which are to pay him for the hydraulic engineer, with a gpod knowledge also of ]meu
time and means he has devoted to its development. This matics and electricity, in order to avail himself of all the 
i� the consideration which spurs him to effort, and the pub- advantages which recent discoveries and inventions have 
lie, at the end of the seventeen years, becomes possessed of placed at the disposal �f navigators, whereby more efficient 
the free right to use his invention or discovery, wh�ther or work may be done and a higher degree of safety attained. 
not they pay for its use before that time. There are captains in plenty who are sailing masters only, 

VI ... Some more reasonable measure of damages, with but in proportion as they are also competent in these.other 
reference to actual benefits, in cases of established infringe- departments, whereby they become in fact independent of 
ment. " The courts always insist upon an accounting to their subordinates, do they attain the higher positions and 
show what gains or profits an infringer has made by his use, grllater responsibilities of tMir profession. 

. . 

without permission, of the property of another. In this And what is t rue in this instance may be said of nearly 
accounting the infringer has a right to show what other every branch of business, as we tind a like necessity for 
means were open to him whereby he might have avoided greater amplitude and thoroughness of prepltt'ation in all 
the use of the patent, and in this way it has often heen lines of profe�siollal activity. 'rhe discoveries in chemistry 
shown that the patent he infringed upon was of no value within a few years past have been of far reaching impor
at al l to him. In many such accountings the damages for tance, and many ohbem have been such that a first'class doc. 
infri ngement have been placed at only six cents, and in all tor �annot remain ignorant of the advances madC) and retain 
cases they are assessed by the court only aftpr a full hear· his position in the front  rank of hIs profession. With law· 
ing of what both sides have to say. If a .. reasonableyers, also, a greater familiarity is expected with all depart· 
measure " of damages cannot be arrived at on such in vesti- ments of modern science, so that many members of the bar 
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at the present day may be reany classed as experts in the 
technicalities of important industries. And with these de
mands for a h Igher standard of preparation the facilities for 
Its attainment have been so multiplied that they are easily 
.within the reach of all who have the disposition and the 
en4ilrgy to avail themselves of the opportunities offered. 

One peculiarity in the conduct of our leading industries, 
however, has operated rather to hinder the attainment of 
this higher st.andard of excellence among workmen in many 
cases. The ,. division of labor" now carried out in such de
taillll most branches of business has given us great numbers 
of workmen wJio know only a small portion of a trade, and, 
IInless the mechanic be ambitious to rise in his avocation, he 
becomes l ittle better than a machine. Blacksmiths, machin
ists, carPen ters, masons, painters, shoemakers, eto. , are now 
diVided into separate classes of workmen who are masters 
only of some specialty in their trade, rather than the whole 
trade, and but seldom endeavor to reach a practical know
ledge of aU the other departments of their own business. To 
illustrate from what is certainly one of the least complicated 
of our trades, in a modern shoe factory we find, besides the 
cutters, fitters, and makers of the uppers, there are different 
sets of men employed for lasting, heeling, trim ming, bur
n ishing, finishing etc. , the finished boot or shoe in most cases 
being the work of six to ten hands, each of whom knows 
only how to do his particular part. This division of labor 
undoubtedly gives the best results in the aggregate for the 
community, but the ease w ith which workmen attain pro
ficiency in one small item ora whole trade undoubtedly tends 
to check that ambition to excel which has thus far been the 
most marked characteristic of American mechanics. 

"I have taken all knowledge to be my province," wrote 
Lord Bacon, in 1592, when he was only thirty-one years of 
age. The expression often occurs to us when we consider 
what is now expected from first-class mechanics as well as 
from professional men. Bacon excelled all other men of his 
day in a "knowledge of the mutual relations of all depart· 
ments of knowledge, " and his philosophy, more than that of 
anyone else of his ti me, taught" the art of inven ting arts. " 
Taking his meaning in this sense, there are many to-day who 
might fitly say what Bacon said of himsel f. But this is pre
eminently a practical age, and. while it shows the best pos
siule development of the Baconian' philosophy, it 'requires, 
of all who would stand at the head in any department of the 
world's activity, an amount of practical knowledge of which 
he had only a general conception. ' The multitudes which 
now crowd upon each other in the competitions of life are of 
those who do not meet the call for that better culture and 
more complete preparation of which society can never have 
enough, and which the diversified industries and great enter
prises of modern times will always find ample employment 
for. "There IS always room at the top," said Daniel Web
ster, in reply to the inquiry of a young lawyer as to the 
chances ,of success in his profession, and only those who 
pursue their avocations, of whatever· nature, with this in 
mind. are certain to succeeci .... ,-

PATENT PANTS, 
As showing the importance of some of the minor patents 

the recent litigation of Strauss '1)8. King, reported in another 
column, presents a curious example. This is a patent for 
placing a metallic rivet at the pocket seam of the garment. 
The defense was that the use of rivets to strengthen seams 
wail very oJd and well known ; therefore a patent could not 
be sust.ained specially for securi ng pocket seams in that way. 
Issue was joined, 475 pages of lawyers' briefs were prepared, 
528 witnesses were examined, and 3,361 pages of printed tes
timony were taken. Judge Blatchford, of the U. S. Court, 
sustained the patent. Let no man now rivet his pocket seams 
without first opening his wallet and paying toll. 

• t.� • 
ARE RIVER WATERS SAFE! 

A very interesting discussion lately took place before the 
Chemical Society of London, concerning the comparative 
pUIity of river waters, into which town sewage was allowed 
to empty, and concerning the use of such waters for domes
tic purposes. The discussion was occasioned by the read
ing of a very able Ilnd exhaustive paper by Prof. Tidy, de
scriptive of his elaborate experiments showing the rapid 
oxidization of various d.eleterious substances when in tro
duced into running waters. He also cited many examples 
of the rapidity of this oxidization in natural river waters, 
whereuy immense quantities of sewage were, during a flow 
of only a few miles, rendered inert by oxidization, and such 
river water rendered fit for domestic use. Indeed, we have 
near New York an example of this. The city of Jersey 
City is supplied by water taken by pumps from the Passaic 
River, at Bellville, a few miles below the city of Paterson, 
N. J. The river receives a large part of the sewage of 
Paterson, also the· refuse stuffs of many manufacturing 
establishments, but during its short fiow to Bellville these 
bad matters, so eminent chemists have certified, are so rap
idly oxidized as to become inert or cbanged, rendering the 
water pure enough for city people to swallow; and they are 
now drinking lots of it in Jersey City. 

In the discussion alluded to, Dr. Fmnkland combated the 
views of Prof. Tidy,. and claimed that the latter Was wrong 
in his proposition about the rapidity of the oxidization ; that 
sewage was not got rid of in that easy manner ; and he ad
d ueed many proofs showing that no such purification and 
change in river water took place as had been alleged by 
Pmf. Tidy. The discussion closed in the following interest
ing. manner: 

. I 

17 
The president, Prof. Roscoe, said that all must compli-' ELECTRICAL PAVEMENTS FOR CITY LOCOMOTION. 

ment Dr. Fran�l��d on the �omplete, cle�r, and �ithal' l The latest suggestion for the use of electricity as a motive 
good D.atured cnhClsm, to WhICh they had lIstened With so' poweris to have the 'streets of cities paved with iron, either 
much Interest. He would IIsk Prof. Huxley to say Bome-

I in blocks or so arranged that the pavement will form con-
thing on the subject of bacteria. I t' 1 t '  1 d t d"d d' t 't bi t' P f H 1 d'd . h k . h h '  

muous e ec nca con uc ors, IVI e In 0 SUI a e sec Ions, 
ro . ux ey I not WIS to ta e part 10 t e c emlCal � each section to be charged with electricity by a· stationary controversy, but it had struck him on reading over Dr. j steam eD!rlne and dynamo machine of proper size On the 

Tidy's paper that there was a good deal of w hat he might . '" . : 
II " b' 1 . 1 b'd' " . .  T h' 

electncal pavements thus proVided, wagons, carrIages, fire 
v�n.tl!-re to ca 10 oglCa t ur. I l�y In It. 0 t IS tur- engines, omnibuses and other vehicles, each provided with an 
bldlty he would, as far as was In hIS power, act as a filter. electrical driving wheel and taking electricity through the H� would state briefiy ollly what wer� demonstrable faets. wheel from the . paveme;t, may be run, in any desired direc. Dlsea.ses caused �y what �eopI6, not wIsely, ca�l ger�s, e. g. , tion, with more ease and certainty'than by the present system sple�Ic fever, pig typhOid, etc:, are caused IDvarla�ly by of horse locomotion, although that system would not IlecesbodIes of the nature . of bacterIa. ; they could be cultlv�ted sarily be interfered with, as thos� who preferred to use through twenty t� thIrty g�nera�lOns, ' �nd t�en when gIven horses could of course do so. Iron pavements could doubt-to the ox or the pig woU'ld mvarlably gIve rise to the charac- I b d th t Id b 't . bl th . .  . . .  ess e ma e a wou e qUI e as servlCea e as e pre-tenstlc dIsease. We ha�e n� reason even to Imagmc that sent stone blocks. The subject presents a fine opportunity any b�dy capable of causmg dIsease by such means coul.d be for students of electricit to exercise their head ear. anythmg but a body having the nature of a bactenum. 

y g 

Now, bacteria are j ust as much plants as mushrooms or cab- • • ., • 

bages, or the WeUingtonia gigantea, so that we know under Skin Grafting from the Dead, 

what conditions bacteria can live and what they will do. I Dr. J. H. Girdner, house surgeon at Bellevue Hospi tal, 
Bacteria can be sown in Pasteur's solution just as mustard has obtained some remarkable and valuable results in skin 
and creSB can be sown in the soil ; in it they thrive, and the grafting during the past year. One patien t who required 
liquid becomes milky, and he would ask the president such treatment refused to furnish grafts from his own arms 
whether there was any known method by which, if one drop or body, owing to the pain involved ; and, unwilling to ask 
of this Pasteur's solution were placed in a gallon of water, another to subject himself to a pain which the person to be 
its constituents could be estimated. (The president having benefited was unwilling to submit to, Dr. Girdner tried the 
answered that he thought it was doubtful, the . speaker con. experiment of taking skin grafts from a corpse. The doctor' 
tinued.) Every cubic inch of such water would contain says: 
50,000 to 100,000 bacteria, and one drop of it w ould be capa- " I cut a piece of skin from a patient who died in the 
ble of  exciting a putrefactive fermentation in any substance wards a few hours before, first taking care to in quire whether 
capable of undergoing that fermentation .  For purposes of the cause of death was due to a poisonous disease or not . I 
public health, the hu man body may be considered as such a then cut the cuticle into small pieces, which I laid on the 
substance, and we may conceive of a water containing such granulated surface of the ulcers, and bandaged the leg up 
organisms, which may be as pure as can be as regards chemi. very firmly. In three days the graft began to show signs of 
cal analysis, and. yet be as regards the human body as deadly life, a perfect union having taken place, and in a week a 
as prussic acid. I am aware that chemists may consider this splendid skin , smooth and elastic, had grown over the 
as a terriule conclusion , but it is true, and if the public are ulcerated part, making a complete cure and leaving no scar 
guided by percentages-alone, they may often be led astray. behind, Since that time I have treated upward of fifty cases 
The real value of a determination of the quantity of organic with invariable success. I have grafted the skin of an Irish
impurity in a water is, that by it a very shrewd notion can man on a negro, and I have grafte'd the skin of a negro on 
be obtained as to 'what has had access to that water. If it be an Irishman with ease. In boQlcases the skin lost its origi
proved that sewage hal! been mixed with it, there is a verv nal color and changed its hue to suit the wearer. 
great chance that the excreta of some diseased person may· .... ,. 
be there also. On the other hand , water may be chemically Slave· Making An111. gross and yet do no harm to any one, the whole source of 
damage being, in the belief of the speaker, in the diseased It may interest such persons as take pride in physical 
germs. As to tlie bursting of the envelopes by endosmosis, prowess to know that on the battle field ants distinguish 
it was a question whether they had any ; bacteria would themselves quite as signally as do human beings. Mrs. 

Mary Treat, iii the American Naturalist, thus describes a conbe large if one-twen ty-thousandth of an inch in. diameter ; .  
moreover, ordinary water was full o f  them, and i n  i t  they test wtIich she witnessed between slave-making ants and 
could he shaken for an indefinite period w ithout harm. As �::�;:t:�l�!::�::r 

o::1�:!�r:�g::�so:�e��; ;:::o:a�: . 
long as bacteria had nutrit ion, thQl'e was no reason to sup-
pose that oxida.tion or endosmosis would affect them. If, An idea of the numbers constituting the ranks of the slave-
however, they were deprived of nourishment and exposed to makers may be gathered from the fact that on the war path, 
sunlight the case might be very different. one hundred and twenty feet in length and a foot wide, they 

The secretary then read a few remarks which had been " were not thinly scattered, but a vast moving phalanx." 
sent by Dr. Mills. Dr. Mills h�calculated the ratio of The blacks, a grand army on their own territory, would not 

fiee. The battle field was about twenty-five feet in circumOxygen consumed ference. A roar, announcing the beginning of hostilities, Sum of organic C+N lasted for five minutes, " whereas the battle lasted four or and finds that it is not constant but varies in different five hours before the reds gained possession of the vast nursestreams. He does not think it possible to determine the 
peat in a 'water by its tint depth, owing to the difference of ries of the blacks," and it took two days to carry the pUpil! 

and prisoners to their own dominions. color. River water commonly contains a slimy or pectinous 
material, which tends to separate out on any substance 
which acts as a nuclells. Th is has, in the author's opinion, 
a most potent, infiuence on the purification of river water. 
The oxygen theory of the natuml purification of waters 
seems utterly untenable. The criticisms of the author coin
cide in several respects with those already advanced above 
by Dr. Frankland. In conclusion the author expresses his 
admiration of the patience with which Dr. Tidy has col
lected his facts, and of the meritorious accuracy of his analy
tical results. 

Prof. Tidy, in his reply, relied mainly on the powerful 
testimony given in his behalf by the statistics of the last ten 
years . Notwithstanding the possible contamination of a 
large bulk of river water by a minute drop o� a fiuid contain
ing germs, yet there were as many cases of fever in towns 
supplied solely by well water as in those supplied by river 
water ; this holds good for towns all over England as well as 
in different districts of the same town. He took exception 
to the laboratory experiments of Dr. Fmnkland on oxida
tion ; they were doubtless most interesting and satisfactory 
experiments as regards shaking fiuids up in bottles, but they 
did not represent  the fiow of a river ; there was no vegeta
tion, no animal life. As regards the diminution of sodium 
chloride in the Severn, he contended that plants did cause 
a decrease in the quantity of sodium cl;lloride in running 
water. As to the Shannml., he knew every inch of it, and 

The Indelltrnctlbmty of'Matter. 

This is capable of ready demonstration by preparing a 
couple of glass tubes of equal weight,each being filled with 
pure oxygen, and containing a few particles of carbon, free 
from appreciahle amount of ash ; that prepared from the fine 
loaf sugar gives very good. results. The tubes are of pre
cisely equal weight, and are hermetically sealed. By heat
ing one of them the charcoal is caused to' burn , and ulti
mately to disappear; the tube and contents, however, 'is of 
course found still to balance the other tube (which has not 
been heated), being of precisely the same weight as it was at 
first. 

Ear1hquake Warnlngll. 

In a recent lecture on the possibility of foretelling earth
quakes, Professor Palmieri expressed thl} belief tllat by 
means of seismographic stations, telegraphically con nected, 
for. registering and reporting preliminary earth trem blinge, 
it would be possible to foretell earthquakes j ust as ·tempests 
are now foretold, and to issue warn ings to threatened di�
tricts about three dayt! in ad van ce. He did n.ot expect to 
live to see such a system in operation, but he hoped and in 
a measure expected that posterity would be benefited by its 
universal and permanent establishment. ...... 

perfect streams of black drainage entered into Loch Derg The Wa1ch Trade of' 1he Vnl1ed S1a1ell. 

and elsewhere quite sufficient to accoun t  for the discrepan- The Watchmakers' and Jewelers' Guild of the United 
cies noted by Dr. Frankland. He collected the samples of States held a convention in Chicago the second week in 
water himself"and did his utmost to collect them fairly.' May. In his address, as President of the Guild,Ool. R. E. 
He had no interest whatever in commending any water. IIi P. Shurley said that the demands of ·the trade now amount 
conclusion, Prof. Tidy said, that althongh his paper might to 3,000 watches a day. Of this number the large manufac
be considered in some respects an attack on Dr. Frankland, tories of the United States produce 1,530 a day, as follows: 
he wished to thank him for the freedom and the kind way The Waltham factory, 750 ; the Elgin, 500 , Springfield, I11., 
in which he had met him at every turn, and expressed a 80 ; Hampden Watch Company, 90 ; Howard, 20 ;  Lancaster, 
hope that Dr. Frankland would join him in fighting the pre- 50 ; Rockford, 40. The number produced by smaller estab
vailing heresies on this question which tended so to upset; lishments was not estimated. The great body of American 
the public milld. watchmakers are native born. 
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)[lSCELLA.iO!OUS IlIVENTIONS. 

An improved apparatus for cooling cube sugar has been 
patented by Mr. John V. V. Booraem, of Brooklyn, N. Y. 
The object of this invention is to furnish an apparatus for 
cooling cube sugar after it has been dried, so constructed 
that the sugar may be thoroughly cooled quickly and before 
the cubes have had time to stick together. 

Mr. Peter C. Freese, of Cayuga, N. Y. , has patented an 
improvement in vehicle springs, which consists of two tri 
angular frames, upon which the body of the carriage 01 
wagon rests, and each of the frames has a ring at the point, 
and through these rings a stirrup passes, this stirrup being 
at the end of a rod adjustably secured to the under side of 
the seat, which rests on ..'lprings, so that the seat rests entirely 
upon the springs. 

Mr. Herrmann Wojan, of Golden's Bridge, N. Y. , has 
patented an improved ox-bow fastener whicb i� simple and 
convenient. The fastener is formed of two annular plates, 
between which an adjustable lever is pivoted eccentrically; 
It is acted upon by a cam lever, also pivoted between the two 
plates. 

An improved hame tug, patented by Mr. Samuel R. Cope
land, of Armstrong, Ill. , consists in a novel construction and 
combination with tbe trace. or tug of a metallic skeleton 
frame or keeper, provided with means for holding the trace 
securely in place and for adjusting it at pleasure to su�t dif
ferent animals. 

An improved apparatus for drying fruit and vegetables by 
heated air, w:hich has for its object to perform the drying 
rapidly, uniformly, and con veniently, has been patented by 
Mr. Jesse H. Burks, of San Luis Obispo, Cal. 

Mr. Luke Davis, of Boston, Mass. , has pntented a fan at
tachment for elevators, which consists of a fan fixed in an 
clevator car having on one end a sheave, around which a turn 
is made of a rope that is stretched taut fronj the top to the 
bottom of the elevator shaft or well, so that as the car moves 
up or down the fan is revolved and crea�e8 a current of air 
to ventilate tbe car or shaft. 

, .  

Mr. John F. McCoy, of BeverlY,.�liJ J. ,  has patented a tire
upsett.er, so constructed that it may be IIsed upon an anvil. 
It is �imple ill construction and convenient and effective. 

An i mproved cigar bunching machine )Jas . been patented 
by Mr. Moses Greensfelder, of Baltimore,. Md. The inven
tion is embodied in organized mechanism.fodaying a binder, 
filling in, rolling up the filler, depositing the bunch in the 
mould, and shi fting the mould automatically. The details 
of construction and operation of parts cannot be clearly de-
scribed without the aid of engravings. 

. 

• f . . .. 
ELECTRIC BRAKE FOR RAnWAY CARS. 

In ' view of the tremendous speed attained by railway 
trains, it is a m atter of the greatest importance to procure 
safe, reliable, and powerful brakes, which can be controlled 
from the engine or any other part of the train. Mr. Achard 
has invented a new and very ingenious electric brakr, 
which is illustrated in the annexed cut taken from La Na
ture. Two Plante secondary batteries, each eharged hy 
three-Daniell elements, are arranged on the first car, and two 
like batteries are provided in 
the last car. In the engrav-
ing the four secondary piles 
!1re united, but that does not 
affect the working of the de
vice. 

J titnf ifi t �mtritan. 
experiments made with this brake, Oil the Northern Rail
way of France, a train of thirteen 'ears, with a speed of 
forty-five and a half miles per hour, was stopped in twenty
one seconds and within a distance of seven hundred and five 
feet. 

.. , . . .. 
IMPROVEIIENT IN HORSESHOES. 

Our engraving represents an improvement in horseshoes 
recently patented by Mr. Gelos L. Potvin, of Alpena, 
Mich. Lumbermen, contractors, horse-railway com
panies, and others who, in the prosecution of their various 
enterprises, employ large numbers of horses, are only too 
well aware of the great expen se attending kerping their 
horses w ell shod under the present sys tem of farriery, not 

1 .  

POTVIN'S IMPROVED B'ORSESlIOE. 

only in the amount of shoes used and the labor to reset them, 
but in the valuable t.ime lost in haoving .the animals shod , 
and the loss by laming many valuable animals caused by the 
necessity of taking off. the shoes every time a calk becomes 
worn out or broken, thus requiring the hoof to be pared 
down till scarcely anything remains to nail the shoe to. 

This invention is designed to obviate the necessity of tak
ing the shoe from the hOl:se's foot when it needs recalking. 

It will be admitted that if a teamster can recalk a set of 
shoes in ten minutes on the road, in the woods, or in the 
barn, he will have made a saving for his emploY2r . 

Fig. 1, which .is a perspecti ve of the shoe, shows the ex· 
treme Simplicity of the improvement.  In the heels of the 
shoe there .are slots in which the dovetail studs of the heel 
calks fit sn ugly ; the toe calk is set in a similar manner, and 
each caJk is secured by � screw, as shown. 

Fig. 2 and Fig. 3 represent the calks in detail,  and the 
screw used in fastening is shown in Fig. 3. 

These shoes can . be manufacture!1 as cheaply as the ordi
nary ones, as the calks can be made of malleable iron and 

The current of the second
ary battcries is conducted to 
the brakes of each wheel, the 
two wires running parallel 
with the train, with which 
wires the electro-magnets of 
the brakes are connected in 
such a maImer that the brake 
operates when the circuit is 
closed. The electro-magnet, 
A, is rigidly mounted on a 
shaft suspended opposite the 
axle, B. If the current .passes 
through the electro·magnetitis 
with great force drawn toward 
a sleeve, rigidly mounted on 
the axle, B, and is held against 
it with sufficient force to 
sause it to rotate with the 
axle, thereby winding the 
brake chains upon the shaft 
of the electro-magnet. The 
long arms of the articulated 
levers, C C, are raised by the 
winding up of the brake 

--'-"":':..' - ....•. 

u 
chains, and the brake shoes, 
D D, connected with the short 
arms of the levers, C C, are pressed against the tires of the 
wheels with great force. A brake shoe is provided on each 
side of the wheel so as not to break the jourl?al box by un, 
due pressure. To release the brakes it is sufficient to break 
the circuit, upon which the elrctro-magnet;is re'eased from 
the axle, B, and the chains are unwound. The cOIllmutator, 
H, is used to close or break the circuit, and may be located 
ip. the caboose of tile engineer, in the last car or nt any other 
convenient part of the train. The brake operates .instanta
neoUsly, and sometimes produces such shockll that Mr. Ach
ard has found it necessary to interpose resistances in the ci�· 
cuit to weaken the current proportionately During the 

ELECTRIC BRAKE FOR RAIL WAY CARS. 
case-hardened. The plate will outwear a dozen shoes of the 
ordinary make, being almost entirely protected by the new 
calks that are put in from time to time. 

The :inventor states that a set of shoes <;Jin easily be re
calked in ten minutes, and claims that it will save over fifty 
per cent of the. horseshoeing bill to the owner every year 

For further particuI:us apply to Gelos L . .  Potvin, patentee 
and inventor, Alpena, Alpena county, Mich. 

. I .  , "  
The 'Preservatlon oC Fruit by Burial. 

Last ;r aI!uary .1t c'aHfornia fruit dealer. took . two hundred 
fresh lemons fresh from the tree and buried them in the 

[JULY 1 0, 1 880. 
ground, to see how they would keep. Four months after 
he dug them up and found thrm in perfect preservation, as 
sound and fresh and nice as the day they were buried. 
Every one kno�s how well potatoes keep when properly 
covered by earth. Apples would doubtless do equally well ; 
and possibly the same method may answer for grapes and 
other more perishable fruit. It would not cost much to try 
a few experiments in this direction,  and success could not 
fail to be advantageous. 

" � . I · 
Sllverin" by Cold Ru bbing. 

Make paste by thoroughly grinding in a porcelain mortar, 
out of the light, 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 to 5 oz. 
Chloride of silver . . . .  . .  . . . . . . .  . .  . .  . .  . .  . .  . .  . .  . .  . . . . . .  . .  . 7 oz. 
Potassium oxalate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10),2 oz. 
S.U (common table) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 oz. 
Sal ammoniac . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . � oz. 

Or, 
Chloride of silver . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3),2 oz. 
Cream of tartar . . .  . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  7 oz. 
Salt (common) . . . . . . . . . . . . . . .  . . . . . . . .  . . . . . . .  . .  . . . . . " 10� oz. 
Water, to form a paste . 

Keep in a covered vessel away from the light. Apply 
with a cork or brush to the clean metallic (copper) surface, 
and allow the paste to dry. When rinsed in cold water the 
silver presents a fine frosted appearance, the brightness of 
which may be increased by a few seconds immersion in di
lute sulphuric acid or solution of potassium cyan ide. The 

'silvering bears the action of the wire brush and of the bur
nishing tool very well, and may also be .. oxidized. "  Should a 
first silvering not be found sufficiently durable after scratch 
brushing, a second or third coat may be applied. This sil
vering is not so adhering or white on pure copper as upon a 
gilt surface. 

For the reflectors of lanterns the paste is rubbed upon the 
reflector with a fine linen pad ; then, with another rag, a thin 
paste of Spanish white or similar substance is spread over 
the reflector an d left to dry. Rubbing w ith a fine clean linen 

' rag restores the luster and whiteness of the silvered surface. 
The paste is sometimes mixed directly with the W hiting 

and left to dry, or until nearly dry, then rubbed down as 
described. 

. . . . .. 

'I' ransplantlng American Oysters. 

Recently 1 ,250,000 American oysters were laid  down on 
the coast of Little Celt, from Gravenshoved to Polkhoved, 
and a company has been formed to lay down 15,000,000 more 
on the Schleswig Holstein coast. There have been several 
attempts to restock the exhausted British oyster beds with 
American oysters, but they have in variably failrd through 
improper placing or bad handling. The Dutch oy stermen 
may do better. 

----------__ • __ f�.+.� .. __ �---------
The Puriftcatlon oC RITers. 

The prize offered by the King of Saxony for the best prac
tical scheme for rendering harmless to fish in rivers and 
lakes the refuse from factories and sewage of towns has 
brought before the public two precipitation processes, among 
others, in which lime is the chief agent. One of the 
schemes is that of Herr Willhelnt' Knauer, i n  which the 

L 

sewage is heated and then sa-
turated with lime water, and 

tfE�'. 
precipitation being thus ef-

.. fected, the water enters an-
other tank with chlorate of 
magnesia, and is ultim ately 
filtered through gravel and 
earth. A remarkable scheme 
is that of Brigadier General 
W. Heine. Under this pro
cess the water, also sufficient
ly saturated with siaked lime, 
has to pass through seve,ral 
tanks and canals until it i8 
pumped up to a tower, from 
which it descends in the form 
of rain, the sulphuric steam 
with which the interior of 
the tower is filled occasion
ing a crust of ammonia on 
the walls. This pla n ,  it is 
said, is now being tried under 
the authority of the Saxon 
Minister of the Interior on 
the Elster, a river very much 
polluted by various factories 
on the Saxon frontier. The 
objection urged against these 
processes a·re t hat lime has 
a tendency hurtful to fish 
life, and leaves an offensive 
and worthless deposit, while 
the effluent water, being in ail 

alkaline condition, is liab)e to putrefaction upon its introduc
tion into the river. The effiuent from the A B  C process, 
as carried out at Aylesbury, with the help of sulphate of 
alumina, is, on the other hand . acid, and, therefore, not 
open: to the same objection as the alkaline processes, wh ile 
the deposit is a valuable and inoffensive manure. 

.. . . , .  

An alloy of  rhodium and lead, lately exhibited before the 
French Academy of Sciences, has tbe curious property of 
exploding on exposure to heat, as in being held before a gas 
flame. Its composition is one-third rhodium and two-thirds 
lead, fused together in a crucible, at a high temperature. 
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PNEUMATIC CLOCKS. 

Compressed air, which has for 
some time past formed an im
portant factor in mining, diving, 
marine engineering, locomotion, 
and analogous uses, has lately 
been utilized in a very ingenious 
manner in operating all the 
clocks of a city or district si
multaneously. Some time since 
we gave an il lustration and de
scription of a pneumatic clock 
exhibited at the Paris Exhibi
tiou and in public 

·
use at Vien- . 

na. The entire mechanism of a 
pneumatic clock system, as in 
use at present at Paris, consists 
of three distinct parts : the cen
tral clock, the receiving clocks, 
and the tubes for conveying 
compressed air to the several 
receiving clocks. At the cen · 
tral station air is compressed to 
a pressure of about five atmo
spheres by means of a double 
piston compressor, and is stored 
in a large tank of about twenty
five cubic feet capacity. From 
this main reservoir the com· 
pressed air is conducted into a 
second reservoir, in which its 
pressure is regulated at seven 
tenths of an atmosphere by 
means of a very simple automatic contrivance. Every mi
nute this distributing reservoir is placed in communication 
with th� distributing tubes by means of a distributing clock, 
shown in Fig. 1. 

In the annexed engravings, which we take from La 
Nature, the works on the left hand side are those of an 
ordinary clock, and the mechanism on the right hand side 
operates the distributing slide valve, R. The second dial of 
this clockwork is at D. At the beginning of every minute 
the compressed air from the distributing reservoir is admit
ted into the distributing box through the tube, J, and is con
veyed to the distributing tubes by the tube, N. After about 
twenty seconds a movement of the lever, G, places the slide 
valve into Its second position, and the tube, N, is in commu
nication with the tube, K. which opens into the air, when 
the tube, J, is then neither in communication with the tube, 
R, nor with N. The slide valve, R, rests in this position for 
forty seconds, that is,  until the minute is completed, when 
another displacement, as described above, establishes a com
munication between J and N. The compressed air is also I 
used to wind up the weights 
of the clockwork. by means 
of the cylinders, 0, and 
levers, k and B, as shown in 
Fig. 1. The slide valve, R, 
which may be replaced by a 
three-way cock, I, is actuated 
by the clockworks, whicb are 
adj usted and regulated every 
day or hour from the obser
vatory. The central station 
is provided w i th duplicate 
apparatus, so that If one dis
tributing clock is out of order 
qr disturbed in any way the 
other can be set in operation in 
It few seconds . The tube, N, 
is con nected with the several 
mains which con vey the com · 
pressed air into the variolls 
districts or precincts into 
which the city is divided. The 
mains are made of wrought 
iron, are about one and ona 
sixteenth of  an inch in di
ameter, and are connected 
with lead tubes three fi fths of 
an inch in diameter, for eon
veying the air into the houses. 
The tubes leading to the 

,several stories are one quar· 
ter inch in diameter, and are 
con nected with lead or rubber 
tubes one eighth inch in diame-
ter, communicating with the 
several clocks and preferably 
colored the same as the wall 
paper or woodwork of the 
room. so as n ot to be easily 
perceptible. With a pressure 
Of seven tenths of an atmo
sphere, and permitting the 
com pressed airto pass through' 
tbe tubes for twenty seconds, 
any number of clocks can be 
operated at a distance of one 
to two miles from the cen-
tral station. 

The mechanism of the ra
c�ivin,g clocks/ sbown j n Fj�, 

$titutif i t  �mtri tilU. 

Pig. I.-DISTRIBUTING CLOCK. 

Fig. 2.-RECEIVING CLOCK. 

l'i�. 3,-STREIT CLOCK, 

2,is alike in all cases,and is entire
ly independent of the size of tbe 
dial or tbe location of the clock. 
A small bellows, resembling that 
used in pneumatic call bells, is 
in  communication w ith the tubes 
conducting the compressed air 
from the central office. Every 
minute the pressme of the air 
raises the bellows, and a rod 
attached to the upper bellows
head actuates a lever which en
gages with a wheel provided 
with 60 teeth, which is rigidly 
secured to the minute hand arbor. 
The wheel rotates the distance 
of one tootb every minute, and a 
weighted pawl on the other side 
of the dial checks this move
ment. The hour hand is rotated 
by means of tbe usual dial 
wheels. By means of a second 
bellows the clocks may be ar
ranged to strike. The ordinary 
spring and weight clocks can be 
easily transformed into pneuma
tic receiving clocks. 

Many of the principal ho
tels, railway stations, public 
offices, oourts, etc. , of Paris, are 
provided with the pneumatic 
clock ; and public pillar or street 
clocks, which are illuminated 

at night, have been erected in several parts of the city_ 
We are informed tbat a company has been organized in the 
city of New York for the purpose of introducing the pneu
matic clocks into tbis and other cities. 

.. . . . . 
ENGINEERING INVENTIONS. 

Messrs. Youngblood & Holmes, of New Orleans, La. , 
have patented a simple device for preventing the collection 
of scale on the crown sheet of a boiler. It con sists of a pan 
arranged immediately over the grate bars on the bottom o f  
boilpr, and partly covered a n d  provided with discharge pipe 
to prevent the deposit of scales on the boiler sheet and carry 
them into the mud drum. 

Improvemen ts in the construction and arrangement of the 
devices for opening and closing tbe lock gates and sl uice 
gates of can al locks, have been patented by Mr. Thomas 
Milette, of Three Rivers, Quebec, Canada. The object of 

I these improvements is to facilitate the working of the gates 

I and to furnish a water way or sluice under the floor 
and lock gll-tes for the entrance and emission of the water. 

Mr. Charles A. Read, of 
Bridgeport, Conn. , has pa
tented an improved water 
meter an d motor, which is so 
constructed as to ru n with 
little friction, to be sensitive to 
the least motion of the water, 
and to have very little leakage. 

Mr. Henry Case, of Brook
lyn,  N. Y. , has invented an 
improved apparatus for sink
ing and removing piles. It 
consists of one or more tubes 
with suitable couplings, by 
means of which forced cur
rents of water m ay be made 
to create auxiliary currents to 
act directly upon the subma
rine bottom beneath and about 
piles or other objects, so that 
the sand. mud, gravel, etc. , 
are washed away, allowing 
the pile or obstrnction to sink 
or admitting of its being 
more readily raised. 

Mr. Samuel L. Marsden, of 
New Haven, Conn. , has pa
tented an adjustable device 
for correcting and compensa
ting the wear on the pitman 
bearings, toggle bearings, 
toggles, and movable jaw or 
jaws of stone breakers and 
crushers like that of Blake 
and others. The invention 
consists of an adjustable tog
gle block provided with a 
rounded convex or concave 
back, and of a toggle block 
wedge provided with a con
cave or convex face, in which 
concavity or convexit.y tbe 
back of the toggle block fits, 
the said toggle block being 
vertically adj ustable by means 
of a screw or screws, and 
being capable of a laterally 
rocking motion because of its 
articulation with the toggle 
block wedge. This inTention 
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is designed to compensate both for the direct and angular machines where it is pressed into smooth and regular strips As the rubber surfaces, before being vulcanized, would 
wear. or sheets as lOIig or short 01' as thick or thin as may be de- stick togellher, they are rolled up with a thickness of duck 

Mr. Henry Oase, of Brooklyn ,  N. Y. , has patented a sired for the various uses to which it is to be put. In this between, and the roIling machine has an attachment which 
breakwater that combines l ightness, durability, cheapness, shape it is ready to be worked into belting, hose, packing, rolls up this fabric as the machine is fed. 
and effectiveness. The invention confiists of a latticed or and all varieties of articles made, but while it is in this con- Our engraving gives but an incomplete idea of the 
perforated sloping roof supported on piles that project above dition the ultimate shape of the fabric to be produced must room which these operations take up, for the long lengths 
the water line, and of gratings fixed between the piles and be given it. The final operation is the vulcanizing, Ol' tern- I of belting which have to be prepared previous to going 
extending above and below the water line on the sea front I pering, in immense heaters, where the degree of heat and I into the machine have then to be carried forward into 
of the breakwater, the said structure being protected from time employed must be very carefully regulated. In fact the vulcanizing heater, and this operation must be continu
injury from tloating ice and other objects 'by spring piles, this principle has to be kept well in mind d u ring all the ous from the com mencement until the vulcanizing process is 
and further protected and secured by chains that, on the sea- pre�edhlg. operations, the grinders, rollers, etc. ; being all complete. The company is now making an elevator belt 
front, are loosely stretched from the structure itself down to I hollow cylhlders, steam heated according to the require· thirty· six inches wide and half a mile long, which will 
supplementary piles that are sunk entirely below the water I ments of the special work in hand. . �weigh over eighteen thousand pounds. All of the great 
line, the said spring piles and supplementary piles and chains In our illustrations the titles of the several vie:ws will ena - grain elevator belts in the country are ()f rubber, and the ' 
forming part of the device. ble the reader to clearly distinguish the respective opera- company have some of their big belts in Ohicago elevators 

• 1 ' 1  .. tions. The " washer and sheeter,'" as shown at the top of I which ·have been running perfectly for twelve years. The 
AlIERIOAN INDUSTRIES- No. 48. ' I the page, represents a large vat where the rubber is cut into 

I 
metallic compound with which the rubber for belts is pre-

THE MANUFACTURE OF VULCANIZED RUBBER FABRICS. small pieces by a wheel with numerous sharp knives revolv- pared gives its surface a high degree of tlrmness, while there 
Volumes have been written about the early history of the ' ing in the water, which at thE: same time knead the rubber, � is yet sufficient elasticity to allow of its hugging the pulley 

rubber manufacture, and the experiences of the great inventor something after the man ner of preparing pulp in paper I closely, which all machinists understand is necessary to en
who made its success his life's work. But ! those already making. By this process all dirt and foreign substances I able a belt to work well ;  in the compound, also, as well as 
familiar with this remarkable record will al ways have an are expelled, leaving only the pure rubber, which next goes in the vulcanizing, attention is directed to making a belt 
appreciative ear for a brief reference thereto, while the to the sheeter in small fragments, loosely adhering together. 

I 
which will resist a high degree of heat, so that the surface 

generation which has arisen since the final triumph of . The view shows only one of several powerful machines em- may not be injured by friction. All mechanics will under
Chatles Goodyear was in everybody's mouth may be im- I ployed, which consist of large hollow cylinders of cast iron i stand that in putting on belts they should be stretched as 
pelled thereby to study more closely a narrative of such sur- ! revolving in opposite directions, by which the rubber is I tightly as possible, and in large belts, where joints are 
passing interest to all mechanics. Among inventors and I pressed and kneaded into thick sheets or mats. Unless the , strengthened by overlapping a thin piece of rubber or leath
patentees especially, the thrilling story will ever awaken I rubber appears to be exceptionally clean, it is, previous to 1 er, the seam side should always be outside ; the closer the 
profop,nd attention : how this yellowi�h whit� �p of a tropi" I the ,;ashing,. passed through anot�el' machi�e, no� shown in contac� of the .belt with the pulley, and the more perfect the 
cal �ree, turned to gum by evaporatIon-ongmally called our IllustratIOns, and known as a cracker. ThIS machine exclusIOn of aIr from between belt and pulley, the better 
India rubber because it came from India and was used to rub I has large, deeply-grooved iron cylinders, which revolve i n lhe service. 
out pencil marks-had baffied the efforts of the leading I pairs, slowly and heavily, grinding the tough rubber and For the hose-making department, the general features of 
scientists of the world by its singular chemical properties, I driving out bark and dust, while they also stretch it so that which are represented in one of our views, the rubber has 
only to be at last worked up by an American mechanic into I other foreign substances drop out. its different and particular compounds in the mixing ma
a substance adapted to a greater variety of uses than almost The rubber havin g  been thus thoroughly cleaned and left chine, and in the calendering is united with the fabrics 
any other product of man's skill ; with .what untiring zeal in the form of rough sheets, must be hung up for u consid- I suited to the different  kinds of goods made here. The 
and through what manifold difficulties he labored many : erable period to dry, aft�r .which it goes to .the mixing ma- lengths and widths required are cut much the same way as ' 
years for what practical men deemed a chimera ; the , chines, as shown in the adjoinIng picture. In this depart- in the preparation of belting, and then fitted over cyl inders 
expensive litigation to which he was put to defend his I ment the character of the product to be produced is princi- of 25 and 50 feet in length , which are rolled against other 
patents when success had been fairly won, so that. even the I pally determined, for the different varieties of rubber for cylinders to press together anel make solid the laps and 
award of the gold medal at Paris, in 1855, accompanied by particular uses have each their several mixtures, according joints under a powerful pressure and the requ isite degree of 
the Grand Cross of the Legion of Honor, found him in a to What experience has demonstrated to be the best. The heat. These forming cylinders remain in the lengths of 
debtor's prison -down to his final triumph in " the great various substances here incorporated with the rubber include hose until the vulcanizing is completed. A great many 
India rubber case, " when the legal declaration of his rights sulphur, the oxides of lead, zinc, iron , etc. , the proportiqns kinds of hose are made, two-ply being the thinnest, and the 
was finally reached through the last efforts in public life differing for each class ·of goods, and each particular com- sizes from half inch to 10 inches internal diameter ; hydrant 
of Daniel Webster, but a few weeks before the death of the pound call ing for a treatment adapted thereto in ihe after hose is three-ply, and ordi nary engine hose, to stand a pres
latter at Marshfield-all of these details, trite as may be the stages of manufacture. The val ue of long experience in sure of 100 to 150 lb. to a square inch, is four-ply. Their 
facts to many men now in middle  life, can never fail to the business, and a thorough acquaintance with all that sci- " test " hose, made on carbolized duck ' for fire-engttne ser 
come home with touching eloquence to every American ence can teach in relation thereto, is here most signally ap- vice, will stand a pressure of 400 lb. per square i nch. i'he 
citizen, an d t,o her mechanics and 'artisans especially. preciated. The workman has his box of mixture furnished advantage of rubber hose over that made of leather, aside 

The industry of which the manufacturing details are re- him by weight, just so much for a given quantity of rubber, from its much higher tensile strength, lies in the fact that 
presented in our tlrst page illustrations this week, from and then, bking the rough sheets as they come from the dry- I it requires no care, only to be hung up to dry after use, 
sketches taken at the works of the New York Belting and ing room, he passes them between the heated iron cylinders while leather hose must frequently be " stuffed "  w ith oil 
Packing Oompany, at Newtown, Conn . ,  is  one of the monu- of the 'Pixing machine, slowly reeding in, also, the mixture and tallow, etc. , after the manner a currier finishes leather, 
ments of Oharles Goodye.ar's succeas. This is the largest �hich is to be in corporat�d with th.e rubber. The '!Jame sheet I only t�e stuffing �ust be forced inside the hose, making t he 
manufactory of the kind m the world, and the making of IS passed ·  through many tImes, untll the compound has been operatlOn more dIfficult. For these reasons the use of lea
vulcanized rubber fabrics adapted to mechanical purposes thoroughly and evenly worked into it, the degree of heat at ther hose is steadily being relegated to the small country 
is here carried on in a way which indk'ates the full fruition which the cylinders are kept being all the while closely towns where only hand cngines are used a,nd where the vol
of his anticipations, whether we consider the quantity and regulated. unteer firemen have ample time to devote to leather dressing. 
variety of goods made, or the highly important relations After this process the rubber goes to the calendering de· I In addition to the above, the New York Belting and Pack
which these productions hold to all industrial ''pursuits, for partment, one of the large machines for which is shown to ing Oompany manufacture suction hose, and steamer and 
in many cases they meet wants never before satistled, and the left at the bottom o,f the page. These are heavier than cal- I brewers' hose, on spiral wire, one variety of which has the 
fit needs for which no equally good substitute could be de- endering machines generally, and the one represented is the wire entirely embedded in the rubber, so that the interior is 
vised. The articles regularly manufactured at this factory largest ever made for this purpose. The rollers are hollow, perfectly smooth. 
include bands or belting for running machinery, from the and so fitted up for steam heating that the temperature can The illustration showing where the square packing is made 
largest belts ever made down to the smallest sizes in usc ;  be kept as desired. The rubber is here rolled a great many ready for vulcanizing gives only one of many different opera
packing, to make tight joints in pumps, engines, etc. , where times, some of it being passed through in sheets and strips, tions connected with this branch. The rubber is furnisbed 
the work is either in water, steam, or compressed air, to- pure, and some with the rubber pressed upon a web of heavy I in sheets and plates of different sizes and shapes for regular 
gether with a variety of valves, gaskets, and rings for simi- cotton duck, previously coated with rubber driven through I articles, either pure or with cloth inse?tion , but where irregu
lar use ; hose for fire engines and watering gar�,

e�s, be�ides and throu�h its mesh?s by powerful machinery. T�e fabric l iar shapes and forms are wanted, which cann.ot be cut out 
heavy steam and brewers' hose ; wagon and ear spnngs, used for thIS purpose IS made expressly for the establtshment, of the standard products, they must be made In moulds, not 
gas tubing, solid vulcanite ,emery wheels, corrugated mat- so as to give it more than double the strength of the heavy cot- I cast, as many suppose, and the rubber, after having been 
ting and mats, cushions for billiard tables, etc. A full list ton duck used for sails for ships. The cotton fabrics thus com- I prepared by mixing and otherwise, as in the other opera
of their productions would, indeed, make a formidable cata- bined with the rubber give the belting and hose thus made ' tions, must be pressed into the moulds. In this way the cor
logue, but the interest therein to the general reader would their great tensile strength, which, in hose, where the tests : rugated matting, stair pads, car springs, etc.,  are made. The 
be enhanced by the retlection that in so few years a com- can be most accurately made by gauging the exact pressure I demand for this packing in steam work, to pack around pis
paratively unknown substance had come to play so impor- to the square inch, has been proven to be about twice that ton rods, and wherever there is a joint where the metal- is 
tant a part in our industries. of leather. ' I subjected to different degrees of temperature, in valves, etc. , 

In giving a description of the process of manufacture, the For belt making, the rubber coated and impregnated duck ' is enormous, and only an engineer who has had experience 
first consideration is the condition of the crude material as is taken to a hirge department where this branch of the ' with the materials formerly used for this purpose can fully 
it reaches the factory. Raw rubber comes from South and business is carried on, and unrolled upon tables one hundred : realize its value for such use. 
Central America, Africa, and the East Indies, but the prin- fe.et long, where the workmen cut it accurately to the re- I The making of gas tubes, shown in one of the viewil, pre
cipal supply for the United States, and the highest priced . quired width. One strip is cut .so that, folded, it will make sents no substantial difference in principle from hose making. 
article, is from Para, at the mouth of the Amazon. The the width of belt, and another so that the wide strip will This tubing is made either pure or with cloth insertion. 
trees which furnish it are large, and are tapped much in the just, fold over its edges and meet in the middle, which makes ' An important specialty of  the business of the company is 
same way as we do the sugar maple here. The sap, which a three-ply belt. In this way the strips are passed between the making of solid vulC\lllite emery wheels, in which j ust 
has a milky appearance, being collected in large quantities, a series of powerful rollers, the temperature of which is enough rubber is used to firmly hold together the particles 
tlat wooden forms of various shapes, but about one foot evenly regulated, as in all the other operations ; the folding of emery. It requires powerful machinery to thoroughly 
across, are dipped into it, and then dried in the dense smoke over at the sides makes an even and perfectly regular edge, work the compound into a homogeneous mass, after which 
made by a fire from a kind of nut found abundantly there. and at the middle, where the edges of the outside strip come it is rolled into sheets, cut into wheels of the desired size 
This operation is repeated until the successive layers make together, a narrow ribbon of rubber is fed to cover exactly and form, and pressed into iron moulds, when it is ready for 
a coating about an inch thick, when they are cut from the the line of meeting. In this way the entire outside of the vulcanizing. These wheels are of the nature of stone through· 
wGoden forms and the raw rubber is ready for market. Di·f- belt is .'pressed by the heated rollers into an even, regular . out, and nearly as hard as cast iron. They can be used 
ferent kinds of cure are adopted in other places, so that the surface. I either wet or dry, but by allowing water to drip on them 
rubber is not so much discolored, but the fiPpurities con- The thicknesses of the regullft' sizes of rubber belts for ' while in use their cutting properties will sometimes be im· 
tained in raw rubber usually amount to about 20 per cent of most machine work are three-ply and four-ply, although proved, and dust will be avoided. 
its weight. The tlrst operation at the factory, therefore, is two-ply belts are also made. The three·ply is ,generally i The concluding operation of all the above processes, how
to cut and tear it up, and, after soaking in warm water, care- compared with the heaviest single leather belts, and the ever, is the vulcanizing, a representation of two of the 

' fully wash and clean it, when it must be thoroughly dried ; four-ply with double leather belts. In making fonr-ply rub , heaters for which is given in one of the views. To leave off 
it next goes to the mixing department, where, by repeatedly ber belts, or ,io heavier ones when ordered, the width of · the this portion of the manufacture, . and this was the point 
working it over, sulphur and the oxides of various metals 1 0u

.

tRide strip Is calculated"  according to the two or more which gave Oharles Goodyear the most of his trouble-all the 
are incorporated with it ; the rubber, now in the form of t hicknesses over which it must be folded, and the operation preceding labor would be thrown away. Each article made 
rough and jagged sheets, passes to powerful calendering then proceeds as in making the three-ply. must have just so much heat and no more, and be subjected 
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thereto for a certain definite time, the amount of hcat and 1 the opening. In view of the testimony as to the state of the 
the t ime varying according to the mineral compound with I art prior to the invention of Davis, all the foregoing features 
which the rubber is incorporated. The heaters are, there- I are involveu in such iuvention. They all appear on the face 
fore, arranged with thermometers for gauging the tempcra- j of the specification of the patent and are embraced in the 
ture, and are made somewhat like steam boilcrs, some of claim. They amount to invention and they embody patent
them being 100 feet long ; into these heaters run tracks on I ability. The result of them was new and useful. The case 
which long platforms, laden with articles to be vulcanized, is not one of mere double use or of the use of an old rivet in 
are rolled in, and the steam .is let on to raise and keep the ' a new place, It is not merely the usual through-and-through 
required temperature. The great length of these heaters binding or uniting function of the rivet that is availed of. 
arises from the necessity of making long stretches of belting, It is argued for the defendants that there is no combina
and also from the amount of hose made in lengths of fifty tion between the rivet and the sewed seam, but a mere 
feet. aggregation ; that the claim is not confined to the applica-

In this connection considerable interest attaches to an im- Hon of a rivet to a sewed seam ; that a stay of sewed thread 
mense steam press, the largest of its kind in the world is the equivalent of a rivet ; that in view of the prior use of 
which the company have recently completed, and which is a stay of sewed thread at the corner of a pocket opening 
shown to the right at the bottom of the page. This press there was no invention in the change to a metal rivet, and 
will take a belt 6 feet wide, and 15 feet of its length, at once ; ' that a button had before been sewed on with thread at the 
it weighs 85,000 pounds ; the steam is let into the bed and ' 

upper end of the seam, at the edge of the pocket opening, 
platen so that the temperature can be readily regulated ; the ' to prevent the thread of the seam from being worn away, 
platen is stationary, and the bed is lifted by hydraulic pres- : and the seam had been stayed by sewing in leather or other 
sure. The most novel feature of this great press, however, I fahric, and there was no invention in passing from these 
is that it is arranged with appliances at each end for stretch- arrangements to Davis's. It is sufficient to say that there is 
ing the belts, so that, while the belt is under the ful l tension ' no force in any of these suggestions as against the validity 
of the heaviest strain it may be desired to put upon it, it of the patent, nor is it shown that the invention as before 
may at the same time be compressed between the hot plates, defined was known or in use before it was made by Davis. 
and thus set its fibers as firmly as a bar of steel. It does not The defendants, to defeat the patent on the ground of want 
seem very likely tbat an engineer would ever be troubled of novelty, must make out the defense by satisfactory and 
with having to .. take up " a belt whose " stretch " had been preponderating proof . .  This they have not done. In coming 
taken out in this way. to this conclusion I have considered the Magee coat, the 

The N. Y. B. & P. Company own the patent for this Nightingale coat, the evidence grouped in the defendants' 
stretcher in combination with the press, as they do many brief under the heads " Nevada (C) " and " Nevada (D), " 
other patents of great importance in the busiuess. The I tlie evidence of Stanton,  Ford, Wilson ,  Richville, and Hog
principal Goodyear patent on vulcan izing expired in 1865, bin, the Orr overalls, the patent to Bowker, and the patent 
but this company had then been many years manufacturing, to Bellford. . 

and had obtained subsequen t patents for improvements, There must be the usual decree for the plaintiffs. 
some of which are of great value in their present manufac- ... , • , .. 
tory. The Voyage of" the Anthracite. 

The offices, salesroom, and warehouse of the Company The experimental steamer Anthracite. described in our last 
are a,t 37 and 38 Park Row, New York. John H. Cheever issue, arrived at St. John's, Newfoundland, June 21 , eigbteen 
is the treasurer of the company and general manager of days from Liverpool . The weather was boisterous through-
the business. out the trip, making the speed of the little vessel somewhat 

.. , . ,  .. less than was anticipated. Only 20 tons of coal were con-
RECENT DECISIONS RELATING TO PATENTS. sumed on the voyage, and 436 gallons of water-a practical 

U. S. Circuit Court-Southern District oC New York. demonstration , it is thought, of the economy of the Perkins' 
STRAUSS et al.  vs. KING et al.-PATENT PANTALOONS. system of high pressure engines which was on trial. The 

The application of rivets to pockets for uniting and clos
ing the end of the seam at the corners, as claimcd in reis
sued patent No. 6, 335, dated March 16, 1875, involves in
vention , is not a mere double use or aggregation, and is 
patentable. 

Blatchford, J. : 
This suit is brought on reissued letters patent granted 

March 16, 1875, to Jacob W. Davis and Levi Strauss & Co. , 
for an .. improvement in pantaloons," ctc. , the original pat
ent having bcen granted to them May 20, 1873, on the in
vention of said Davis. 

The claim of the reissued patent is as follows : 
As a new article of manufacture, pantaloons or other gar

ments having their pocket openings secured at the edges by 
means pf rivets or their equivalents, substantially in the 
manner described and shown. 

Anthracite is the smallest steamer that ever crossed the At-
lantic. Her total length is 84 feet ; beam, 16 feet ; and depth , 
10 feet, her engine and boiler room being 22 feet 6 inches. 
Her gross tonnage is 70 '26 tons, and her registered tonnage 
27'91 tons. 

The Temperature oC the Sun. 

To the Editor of the &ientijic American : 
On page 405 of your issue of June 26, 1880, in the article 

entitled " What is the Temperature of the Sun ? "  I discover 
a singular error. Mr. Sawyer estimates the diameter of the 
earth's orbit to be 190,000,000 miles, and the diameter of the 
sun. at 800,000 miles, the diameter of the orbit being 237 '5 
times the sun's diameter. He thereupon computes the sur
face of the imaginary hollow sphere of 190,000,000 of miles 
diameter at 237'5 times tbat of the sun, instead of using the 
cube of 237 '5 as the multiplier. Correcting this error, Mr. 
Sawyer's figures would make the temperature of the sun 
1,339,648,437', which will hardly corroborate his first esti
mate,  in which all the sums on which he bases his calcula-
tions are assumed. O. E. TOWN. 

Washington, D. C. , June 21, 1880. 

2 1  

The Melbourne Ex.blbltion. 

All the space assigned to the UlJited States at the ap
proaching International Exhibition at Melbourne, Australia, 
has been taken, and a very creditable exhibition is promised. 
Our exhibits will occupy 48,500 square feet in the Main 
Hall , 14,500 square feet in Machinery Hal l ,  and a small 
space near the main entrance. Commissioner Pickering 
sai ls from San Francisco about the middle of July. He re
ports that the exhibition of agricuitural implements wi ll be 
the best ever made. The United States is expected to make 
an especially good display in  the following sections :  

Silver.plated ware, watches and clocks, cotton goods, fire
arms,  tobacco, glassware, musical instruments, particularly 
i n  organs, axes and edge tools, locks and household hard
ware, carriage material, print ing presses and type foundry 
material , sewing machines, scales and weighing machines, 
carpenters' tools, dental manufactures, chilled iron · car 
wheels, lamps, stamped tinware, and seamless metal goods, 
billiard tables, safes, steam pumps, saws, and portable farm 
engines. 

The exhibits of Connecticut will be shown collectively. 
There will be between 400 and 500 American exhibitors, in
cluding a large number of our most prominent firms. 

.. � .  � .. 
Gen. John A. Sutter. 

The marvelous rate at which history is made nowadays is 
forcibly brought to mind by the death of General 'Sutter, in 
whose mill-race gold was first found in California, only 
tllirty-two years ago. General Sutter (originally Suter) was 
horn at Kandern, Baden , February 15, 1803. He was edu
cated in Switzerland, and emigrated to this country in 1834. 
After many adventures in the Far West and along the 
Pacific coast, engaged in the fur trade, he settled on a grant 
of land which included the present site of Sacramento, Cal. , 
calling his fort New Helvetia. 

The Mexican authorities appointed him governor of the 
northern frontier country ; and, subsequently , under the 
American authorities, he was justice of the peace and In
dian agent. He acquired great influence and wealth , but 
was ruined in 1848, when gold was discovered on his  pro
perty, near Coloma, El Dorado Co. , in February. His la
borers deserted him, and his lands were overrull by the gold 
diggers. During recent years he has received an annual 
allowance of $3, 000 from the State of California. In 1873 
he removed to Litz, Lancaster county, Penn. He died at 
Washington, June 1 8. 

�--------�.�,�.�.� .. ------------
The Pitts burg Exposition and Fair. 

The Fourth Exhibition of the Pittsburg Exposition Society· 
will be held next fall in the city of Allegheny, Pa. , begin
ning September 2 and continuing until October 9 .  The suc
cess of the previous exhibitions has led the board of man
agers to add a fair to the Exhibition of thig year, and to offer 
liberal premiums for live stock, farm and garden products. 
In furtherance of the latter project the area of the Exhibition 
grounds has been increased to twenty-five acres, and ample 
space has been allotted for the stabling and care of stock. 
The old buildings have been renovated, and a new and capa
cious machinery hall has been constructed, besides It boiler 
house and a large annex to the floral hall. New and pow
erful engines have been supplied, and every effort will be 
made to make the Exhibition profitable to exhibitors and 
enjoyable to the pUblic. The allotmcnt of space will begin 
July 26. Space is free ; the entmncc fee-Exhibition de
partment, $5 ; Fair departme nt, $2. 

• 4 ' � " 
'J'he Clnclnuatl Indust.·lal Exposition. 

The Eighth Industrial Exposition under the auspices of the 
Cincinnati Chamber of Commerce, Board of Trade, and 
Ohio Mechanics Institute will begin September 8 and close 

This case has been contested with great vigor. The bill 
was filed in Novemher, 1876. Testimony was taken from 
May, 1877, to July, 1878. The plaintiffs examined two hun
dred and eighty-tbree witnesses, and the defendants one 
hundred and forty-five. The plaintiffs' proofs cover two 
thousand four llUndred and sixty-five printed pages, and the 
defendants' one thousand one hundred and ninety-six. The 
plaintiffs' brief covers three hundred and twenty-three 
printed pages, and the defendants' one hundred and fifty
two. Infringement is not contested, but the defendants rely 
on want of patentability and want of novelty in the thing 
patented. 

What Is
' 
the Te:;.::a::.'e o f  the Sun 1 October 9. It will be open for the rcception of Exhibits 

from August 18. From most exhibitors an entrance fec of 
To the Editor of the &ientijic Amel'iclLn : two dollars is charged, but there is no charge for space or 

On  the point that there is no invention in the thing pat
ented the defendants contend that the want of patentability 
consists in the fact that the invention is  nothing more than 
the employment at the corners of a pocket opening of the 
old and well known rivet, and that no new function is per· 
formed by the rivet in that place from what is performed 
by it in any other place. 'l'he invention is claimed as an 
improvement in the pocket opening of a garment which has 
a pocket opening. It does not extend to anything but It 
pocket opeuing. It requires that the seam which unites 
two pieces of cloth laterally shall terminate at the com
mencement of the pocket opening ;  that such seam shall be 
made by means of sewing the two pieces of cloth together 
laterally by thread ; that the rivet shall be of metal ; that it 
shall be placed in the seam at the edge of the pocket open
ing-that is, where the seam ends and tbe pocket opening 
begins, but still in the seam ; that it shall be so located and 
fastened with reference to tbe two lateral pieces of cloth 
which the seam unites as to bind together snch two lateral 
pieces of cloth by pressing tightly upon both of them ; tha t 
this shall be effected by putting the rivet through a hole and 
heading it down on both of the two opposite faces where the 
hole begins and ends ; that the operation of the rivet when 
so set shall be to receive the strain which results from pres
sure from within on the edge or end of the pocket opening 
and keep such strain from coming on the thread of the 
seam, and thus protect such thread from ripping or starting 
and allowing the seam to open, and that the practical advan
tage of the arrangement shall be to get rid of the frequent 
renewal by sewing of.. the tbread in tbe seam at the edge of 

In your paper of .Tune 26, 1880, there is an attempt to an- for motive power. Liberal preparations have been made 
awer this question. for the exhibition of machinery in operation , and for the 

By a comparison with that of the voltaic arc, W. E. Saw· display of natural and industrial products, manufactures, and yer finds the temperature of the snn to be " not less than works of art. The exhibition last year represented twenty-
12,000', nor more than 50,000° Fah. ,"  and then in " another four States, and was attended by 422,957 visitors. The com
way," evidently peculiar to himself, he obtains a similar re- ing exhibition promises to surpass in interest and value 
sult. That other way, Mr. Editor, is unique ! Look at it a those which have preceded it. Over a thousand cash little.- Assuming the mean distance of the sun to be 95,000,- premiums and medals of gold, silver, and bronze are offered 000 miles, Mr. Sawyer proceeds to obtain the diameter of the for competition.  
earth's orbit by doubling its mean radius amI adding 800,000. .. , • , .. 
Why add the diameter of the sun ? He evidently is not aware The Cost oC Keeping Soldiers. 

that the linear distances of heavenly hodies are calculated The Paris Constitutionnel has been calculating the average 
from center to center. cost of soldiers in the various European countries. It ap-

Again, imagining the diameter of the earth's orbit to he pears that the annual cost of each soldier in the English 
that of a hollow sphere concentric with the sun, he states army is $700. The soldiers of Austria-Hungary cost $255 
that the surface of that sphere would be " 237'5 times the each a yQar. Those oi France and Germaoy $215 each. 
surface of the sun," because, forsooth, " the diameter of the The Italian soldier costs a trifle less than $200, and the Rus
sun is contained in the diameter of the earth's orbit 237 '5 sian little over $190. The maintenance of the army costs 
times. " Mathematics teaches that similar surfar,es vary as annually to each head of the population, 6s. 6d. in Italy" 
the squares of their homologous lines/ that is, the surface of 7s. 4d. in Russia ; 8s. 6d. in Germany ; 12s. 4d. in France, 
the hollow sphere will be to that of the sun as the square of and 128. 6d. in Great Britain. 
237 '5 is to the square of 1, as 56, 406 '25 : 1. Now the heat • 4 '  � • 
from 1 square foot of the sun's surface will be spread over Winking Photographs. 

56,406 '25 square feet of our assumed sphere, and its intensity Winking photographs are said to be produced in the fol-
on 1 sl'Juare foot must be less than nh-if of what it is at the lowing manner : One negative is taken with the sitter's eyes 
sun. If, then ,  we take the assumed mean of 1 00° at the open ; another without change of position, with the eyes 
earth , the temperature of the sun must be 5 ,640,625° ,  which shut. The two negatives are printed on opposite sides of 
corresponds more with the figures of ., those who have esti- the paper, " registering " exactly. Held before a flickering 
mated into the millions " than with what W. E. Sawyer has i lamp, or other variable source of light,  the combined photo-
observed in electric temperatures. T. ROBINSON. graphs show rapid alternations of closed and open eyes, the 

Washington, D. C., Jrrne 21, 1880. effect being that of rapid winking. 
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22 J'citutifi t Imtri cau. 
IlIIPROVED FISHWAY. Government Fish Hatching. 

The engraving shows an improvement in fishways lately At the hatching establishment of the U. S. Fish Commis· 
patented by Mr. W. H. Rogers, of Amherst, Nova Scotia. sion at Washington about 20, 000,000 shad !lave been hatched 
It is built in with the dam or rests against it, and affords to , this year. Of these 15,000,000 have been turned into the 
the fish a ready means of ascending the stream without re- I Potomac River, and the remainder have been distributed 
gard to the nnmber or height of the dams. The fish way mainly to the waters of California, Iowa, Kansas, Kentucky, 
has an inclined flat bottom and vertical sides forming a chan- the Carolinas, and Virginia. Yesterday 100,000 young shad 
nel or trunk. The bottom · ha.s a rise of about one foot in two days old were shipped to Sandusky, Ohio, and the same 
eight or ten , and the sides extend above high water. The number to Terre Haute, Ind. , to stock the streams there. 
lower portion of the channel is divided into a zig-zag pas- During the year the Commission has distributed 25,000,000 
sage way by diagonal partitions, which are,attached in alter- fish. Carp have been sent to nearly every State in the Union, 
nation to opposite sides of the fish way. These partitions I 3,000 applications for them having been received during the 
retard the flow of water and afford an easy passage for fish. I year. 
To the upper side 
of the upper edge 
of each partition a 
flange is attached 
for the purpose of 
checking the water 
so as to form pools 
of comparatively 
dead water in which 
the fish may rest on 
their course up the 
fish way. 

The lower en
trance to the fish
way is formed in 
the lower part of 
the dam. The· fish 
readi ly find this en· ',L -do. . 
trance, asthe water 
floWing from it is 
comparatively slug-
gish. 

The fishway is 
held together by a. 
strong wooden framing, and in the sides there are openings 
provided with slides which may be opened whenever the 
water gets too low to flow over the upper end of the way. 

This simple device admits of utilizing streams for power 
without interfering with the fish and without wasting an 
undue quantity of water. 

• I e  . ..  
CaliCornla's Grain Product. 

During the fiscal year just ended California ha.s shipped 
about 580,000 tons of wheat (including flour) and 34,000 tons 
of other grain. As a larger area has been devoted to cereals 
this year, and good crops are now assured, the surplus for 
the coming year will doubtless be larger than last year's. 

• • • • • 
NOVEL CORN SLED. 

The engraving represents a novel device for moving shocks 
of eorn or other grain or fodder from one place to another 
without altering the form of 
the shock. The device is very 
simple, and can be easily and 
quickly operated. Two side 
frames, A, are �upported in ]!,1. � .  
front upon pivoted runners, 
B, and at the rear on a 
folding runner, C, which may 
be operated by the lever, D, 
and link, E. The frames, 
A A, are jointed together at 
the rear upon the pin, F, and 
are drawn together in front by 
a chain, G, attached to one 
Jrame and running over a pul
ley in the other frame. Each 
side frame is provided with a 
number of fingers or pins, H, 
which alternate in position 
with the pins of the other 
frame. 

ROGERS' FISHW AY. 

The floating hatchery, Fish Hawk, soon starts on her first 
voyage to sea, to secure a supply of codfish eggs. Thus far 
the experiments in hatching cod have been encouragingly 
suceessful. 

At the · establishment of the Fish Commission at Druid 
Hi ll Park, Bal timore, salmon eggs are now being hatched . 
Arrangements have been made for regular shipments of the 
eggs of that fish from California. Good results are expected. 
It has been demonstrated that salmon will thrive as well 
here as in the waters of California. 

. f  . . • 
Wonderful Sensitiveness of Photo Plates. 

Photo plates made by the new photo gelatino-bromide 
process have sueh a remarkable sensitiveness that soft har
monious negatives may be secured in one-sixtieth of a sec
ond. The opportunities for instantaneous pietures are thus 
greatly extended. At a recent meeting of the Society of 

To use the apparatus, the 
chain ,  G, being unhooked, the 
side frames are spread apart 
and drawn forward on oppo· 
site sides of the shock to be . 
moved . The chain, G, is 
then fastened, and draught 
being applied to it the two 
side frames are drawn toward 
each other, forcing the pins, 
H, into tbe base of the shock. 

--- - �-

During the operation the rnn-
ner, C, is in the position 
shown in Fig. 3, and now by pressing down the lever. D, 
the shock is raised from the ground and the run l l er is plaeed 
in the position shown in Fig. 1, when the sled with its load 
may be drawn forward. The operation of unloading the 
sled is simply the reverse of what has just been described. 

This invention was recently patented by Mr. William H. 
Wood, of Elizabeth, Allegheny County, Pa. ,  who may be 
addressed for further information. 

.• f . , . 
A LARGE CANAL BOAT.-The largest canal boat that ever 

passed through the Erie Canal, arrived. at this city June 16, 
with a cargo of 8,500 bushels of corn . The boat-the Henry 
J. Robinson-is 96 feet in length, 18 feet .breadth of beam, 
draws 9Yz feet of water, cost $5,500, and was built at 
Rochester, New York, 

WOOD'S CORN SLED. 

Arts, London, Mr. Gale exhibited photogrllphs in which was 
shown the picture of . a swallow poising in the air over a 
pond, the shadow and reflection in the w·ater being very 
perfect. 

.. f . . .. 

A Seal Caught i n  New York. 

A young female seal was caught asleep on Hol:nes' 
Reef, East River, June 18, by Captain J. H. Baxter, wreck 
master at Hell Gate. The little wanderer from the north 
wa� taken to the baths at the foot of East 86th street, where 
she has become a general favorite. She was from the first 
perfectly fearless and very gentle. She likes to be petted 
and never offers to bite. She is nearly three feet long, 
weighs about twenty po'mds, and is thought to b.e about 
three mOlltb� ord. 

[JULY 1 0, 1880. 
Improved Steam Life Boats. 

Another step ahead has been made in the equipment of our 
men-of-war, says'the London Times, though to casual obser
vers the present improvement may appear less important 
than it really is_ The advance, however, ig highly signifi
cant, as showing the progressive development of steam pro
pUlsion and tbe multiplicity of uses to which a single boat 
may be applied. At the present time the fleet is provided 
with steam lifeboat s varying from 42 feet to 45 feet in length, 
and which possess the prime quality that they will not cap
size or sink if filled by a sea, there beiug more than sufficient 
buoyancy in the air-tight compartments to sllstain the en
gines, crew, and weights. Tbe air compartments, again, 

being built into and 
forming part of the 
structure of the 
boats, give great 
longitudinal a n d 
transverse strength, 
thereby e n a b l i n g 
them to be hoisted 
up in davits, and 
rendering t h e  m 
available at all 
times. But, inas
much as the speed 
realized by the larg
est of tbese twin
screw lifeboats has 
never exceeded 972' 
knots-a very fair 
ra�e in the circum
stances-they have 
b e e  n necessarily 
confined to the per-
formance of what 
may be termed the 

domestic work of the ship. The Admiralty, however, being 
desirous of extending the usefulness of these small craft, 
commissioned Mr. John Samuel White, of East Cowes, to 
build six sea-going life pinnaces of sl ightly larger dimen
sions, and which should realize a higher rate of speed than 
had yet been obtained from similar boats. The recent trials 
of these pinnaces at Portsmouth have been followed with 
great interest, and the results are in many respects remark
able. The boats measure 48 feet in length (or 3 feet more 
than the largest at present in USC), 9 feet 3 inches in breadth, 
and 4 feet 9 inches in depth ; and have a draught, when all 
their machinery and gear are on board, of 2 feet 8 inches 
forward and 3 feet 5 inches aft. They are built wholly of 
wood, and upon the diagonal principle, and are driven by 
compound engines, of which the high preseure cylinders are 
7}4 inches, and the low pressure cylinders llYz inches in di
ameter, having a stroke of 8 inches. The screws, which are 

four-hladed, have a diameter 
of 3 feet 2Yz inches, a mean 
pitch of 4. feet 7Yz inches, and 
a length of 5}4 inches_ The 

E,l([.3. boiler is fitted with a closed 

) stoke-hole, the furnace being 
supplied with air by means of 
fans exactly after the manner 
of a torpedo boat. The total 
weight of the fully-equipped 
pinnaces is 152 cwt. , that is, 
86 cwt. the machinery with 
steam up, and 66 cwt. the 
hull. When tried on the 
measured mile by the Dock
yard authorities the engines 
developed 120 horses, with 
340 revolutions per minute, 
and realized a mean speed of 
just over 13 knots, wbich is 
almost equal to the speed of 
the second class torpedo boats 
which, as a matter of course, 
can only be used for torpedo 
purposes. The steam pressure 
was at 120 lb. , and the en
gines were worked expansive
ly with the cut-off at 9-16ths 
of the stroke. Tbe increase 
from 9Yz to 13 knots at a 
bound has given great satis-
faction, and, as the consump
t ion of fuel has heen reduced 
from 6 lb. to 3 lb. per unit of 

indicated horse power per hour, the additional speed hal! 
been obtained without any additional cost of coal, seeing 
that the power developed in the 45 foot pinnaces was about 
50. The question now arises whether these quick, light, 
and handy craft, which have had their fleetness greatly in
creased without injury to their special qualities as sea-going 
life pinnaces, could not be applied to purposes quite distinct 
from the ordinary work connected with a man-of-war, and 
thus help in freeing the decks and davits of an armor-clad 
from much of her present impedimenta. With a speed of 13  
knots they will probably be found serviceable as  patrol boats 
and for assisting in defeating a torpedo attack. Whether 
they may be adapted for offensive torpedo purposes, and 
thus compete with the steel boats, is a matter for considera
tion/ but it is un<1uestionable that! while they possess the 
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speed of a 60 foot torpedo craft in a straight line, their twin 
screws give them important advantages in respect of turning 
and going astern. With the rudder alone and with both en
gines going full speed ahead they can turn in from eight to 
ten times their length ; but with one engine going ahead and 
the other astern they can go round in a distance equal to 
twice their length. 

------------.. --,�.�,�.-------------
SEA OTTER, OR KALAN. 

The kalan, or sea otter, says " Wood's Natural History," 
is very much larger than its fresh water relations, being 
rather more than twice the size of the common otter, and 
weighing as much as seventy or eighty pounds. During the 
colder months of the year, the kalan dwells by the sea 
shores, and can be found UpOll the icy coasts of the North
ern Pacific, where it is extremely active in the capture of 
marine fish. When the warmer months begin to loosen the 
icy bonds of winter, the sea otter leaves 
the coasts, and in company with its 
mate proceeds up the rivers until it 
reaches the fresh water lakes of the 
interior. There it remains until the 
lessening warmth gives warning for it 
to make its retreat seawards, before the 
fierce frosts of those northern regions 
seal up the lakes and deprive it of its 
means of subsistence. 

It is rather a scarce animal, and is 
not so prolific as many of its relations. 
The fur of the kalan is extremely beau
tiful, shining with a glossy velvet,like 
sheen, and very warm in character. It 
is in consequence valued at a very high 
pri�e. The color of the fur is rather 
variable, but its' general hue is a rich 
black, slightly tinged with brown on 
the upper portions of the body, while 
the under portions of the body ami the 
limbs are of a lighter hue. In some 
specimens the head is nearly white, and 
in one or two instances the white tinge 
extends as far as the neck. Indeed, 
the proportions of dark and white fur 
differ in almost every individua1. All 

Ititutifit !mttitau. 
Insectivorous animals also fare better during such mild win
ters.-American Er,fmrwlogist. 

• 4 ' �  • 
The Cen trlt"ogal Crealllery. 

The estimation of the quantity of cream contained in milk 
can now be made very accurately and rapidly, by means of 
centrifugal force. Attach the handle of a can, filled with 
milk, to a cord ; hold the other extremity of the latter in the 
hand, and twirl as if for a sling ; the cream, lighter than the 
rest of the milk, will accumulate on the surface free from 
all liquid, and more quickly than if in a state of repose ; the 
time will even be lessened in proportion as the revolutions 
are rapid. When the milk has a temperature of 59° to 60° 
Fah . ,  the separation of the cream takes place in fifteen mi
nutes, at the rate of  six hundred revolutions per minute. 
At the same time the quantity 0;' water added to the milk 
for adulterating purposes cau be ascertained. M. Gembloux 

SEA OTTER. OR KALAN.-lEnhydra Lut1'l8 ) 

the otters are long of body and short of limb, but in the kalan having tested that pure mil� contains ten per cent of cream, 
this peculiarity is more apparent than in the ordinary otters, added one, then a second tenth of water, and when whisked 
on account of the curious setting on of the hinder limbs the cream represented but nine  and eight per cent of the 
and the comparative shortness of the tail, which is barely volume of milk. Further, when whirled in ' the cylindrical 
more than seven inches long, while the head and body churn, the contents formed three distinct layers-cream, 
measure ' three feet in length. The food of the sea otter is water. and skim milk. The same centrifugal test was ap
not restricted to fish, but is composed of various animal plied to butter, maintained in the liquid state by means of 
productiolls, such as crustacea and mollusks. Some writers hot water ; the water separated into three states toward the 
assert that, in default of its more legitimate food, it varies circumference of the churn-fatty butter, caseine, and �al t 
its diet by sea weeds and other vegetable substances. water ; it was in the latter all the mineral adulterations 

• , • , • lodged. It was at the Exhibi:ion of Vienna that an appa-
NEMERTES, OR STRIPED POLIA. ratus for separating cream from milk by centrifugal action 

The nemertes is somewhat l ike the leech, but it is not was first made known. It is to M. Lefeldt that the honor 
furnished with a sucker. It sometimes attains the extraor- reverts for applying the sYRtem on a vast scale by means of 
dinary length of thirty to forty feet, and can extend or con- a turbine cylinder making eight hundred rotations per 
tract itself in a surprising manner. A specimen of twen ty I minute, when the cream is formed round the axle of the mao 
feet long is capable of suddenly contracting itself to the I chine, after which comes the skim milk, and then the impu
length of four or five feet. The 
exact length to which the nemertes 
can extend itself is not known. It 
is always writhing and coiling its 
Ion; body into apparently inextri
cable knots, but never suffering any 
:t:eal entanglement. It will convert its 
body into a long and ' slender screw, 
and it is assumed that it moves from 
one place to another when coiled in 
this way. No accurate and reliable 
observations of the habits of this 
animal have yet been made. 

Eft'ects oCSevere Co1d on Insects. 

A very general impression pre
vails that severe winters are preju
dicial to insect life. It is, however. 
a quite erroneous impression, for 
nothing has struck us so forcibly in 
onr experience with injurious in
sects, as the fact that in most cases 
they pass more safely through a 
steady, even if severe winter, than 
through a mild or changeable one. 
We have repeatedly called atten 
tion to this fact in our own writ
ings. and Miss E. A. Ormerod, in  
her " Notes of  Observations on In
jurious Insects, " for 1879, has some 
quite pointed remarks on this sub
ject, in con nectinn with the severity 
of the past winter in England. 

Severe and steady cold is not only 
favorable to insect hibernation, hy causing a continued 
state of torpor, but indirectly in preserving them frQm 
the attacks of birds and other animals, which, during 
such severe weather, cannot reach them in the · frost
bound ground. 

Mild winters, on the contrary, generally cause premature 
activity in insects, often followed by relapses into the torpid 
I;ltat@, and such changes are prejudicial to their well being. 

NEMERTES OR STRIPED POLIA. 
rities, forming, as it were, three rings or zones. Other skim 
milk is introduced, which forces up the cream to run over. 
and thus out of the cylinder. Mr. LawaI's Swedish skim 
mer is so constructed that, in proportion as the cream and 
skim milk are separated, they pass off by the entrance of 
fresh milk. In the co-operative dairy at Kiel. 4,000 quarts 
of milk, the produce of 550 cQws, are cen�rifugallr skimmed 
per day. 

23 
NATURAL HISTORY NOTES. 

Effect of Thick Bowing on the Sex of DiaJcioU8 Plants.
At the 'meeting of German naturalists and physicians at 
Baden�Baden last September, Prof. Hoffmann, of Giessen, 
as reported in the Berlin Monats8chrijt, sought to show that 
seeds of unisexual plants, when thickly sown, result in a 
preponderance of males. Thus he found that one hund red 
seeds of spinach, sown in a six-inch pot, yielded two males 
to every female, whereas the same sample of seed produced 
�n equal number of males and females in the open ground 
where they had plenty of room. This observation would be 
important if of general application, and especially with 
hemp, but Haberland disputes it so far as this plant is con
cerned. According to Hoffmann ,  sex does not reside in the 
seed; but 'depends on the conditions of germination. Unripe 
seeds of Lychni8 vespertina" he found, gave a larger propor
tion of males than fully ripe seed. Seed of Mercurialis 

annua, artificially impregnated in early 
summer, gave more males than autumn 
impregnated seed. Prof. PrauO, of As
chaffenburg, remarked that crowded 
prothallia of ferns produce a larger per
centage of antherid�, and scattered 
ones more archegonia. Prof. Pfeffer, 
of Tiibingen, stated that he had ob
served a similar phenomena in the 
case of equisetum. 

Interdependence of Animals and Plants. 
-The Gardener8' Chl" nicle gives an 
engraving of a very r�markahle pitcher 
plant, new to cu1t.ivation, but described 
by Dr. Hooker, a few years ago, from 
dried specimens coll�cted in Borneo by 
Low and others. The large bag-shaped 
pitchers are, when fully developed, 
provided with two sharply toothed 
wings. The neck of the pitcher is 
thrown into ridges with intervening 
furrows, and is prolonged at the back 
into an erect, or slightly incurved pro
cess, terminating in two sharp re
curved spurs. the wbole reminding 
one of the head of a enake uplifted 
and ready to strike with its fangs. 

At a recent meet ing of the Linnman Society Mr. Bur
bridge. an observant naturalist, read a paper on . the sub
ject, which throws some light on the curious organiza
tion in question, and is of considerable interest as illustrat
ing the solidarity of the organic world. It seems that the 
stalk of the lower bag or ampulla-shaped pitcher is swollen 
and hollow, and in their native country most of them are 
perforated by a species of black ant, which forms its colo
nies in the old and dry pitcher, and continually visits the 
fresh ones, so far as can be determined, for the purpose of 
obtaining tood and water, since these fresh pitchers con
tain a miscel laneous collection of dead and dwaying insects 
of many kinds. As these pitchers are perfect traps to creep
ing insects of aut-like character by reason of the incurved 
ridges round the throat of the pitcher, these black ants inge. 
niously perforate the stalk, and so obtain their supplies, and 
provide a means of exit in case of need. Now as to t he 

uses of the formidable spurs which 
lie concealed under the kidney-

� shaped lid of the pi tchers : There 
is found in the Bornean forests, 
where this fine pitcher plant grows, 
a curious little animal called by the 
natives " Tamperlilie, " and by the 
few Europeans who have ever seen 
it alive, the " SPectre Tarsier" (Tar-
8ierspectrum). It. is a most singular 
and interestIng creature, about the 
size of Ii rat. An engraving of it 
is given on page 247 of t he SCIEN
TIFIC AMERICAN for October 18, 
1879. Its head is singularly like 
that of a small ki tten ; the eyes are 
large and full, the body is monkey
like, and the tail slender and as long 
as the body, but bushy at the tip 
like t hat of the lion. Its feet have 
curiously enlarged disk-like tips, 
reminding one of the enlarged ends 
of the climbing tendrils of the Vir
nia creeper. This little animal is 
an insect-eater, , and knowing that 
the pitchers contain entrapped in
sects, visits them pretty regnlarly. 
In the case of some of the pitcher 
plants the insects imprisoned in 
their unarmed 'urns are readily re
moved, but not so in the species 
under consideration, as the sharp 
spurs are so placed that the tarsier 
is sure to be pricked by them, and 

quite, sharply too. if its head is inserted under the lid for get
ting at the interior. The main question , and the one yet to bE 
solved, is, of what use are the living ants, and what end is 
this one species of Nepenthes made to serve as the nest of a 
peculiar species of these insects. To suit its requirements 
not only is its very strncture modified, but especial precau
tions are taken to ward off the insect-eating tarsier. The 
u�e of tile entrapped iU6ect� we already know, for it has 
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�en demonstrated by Dr. Hooker that the pitchers of Nepen- I is retained and there is a full development of aroma ;  the 
thes not only allure insects by a sweet secretion at the rim i fermentation of worts made with these hops worked well, 
and upon the lid of the cup, but also that their capture, or and the resulting beer possessed a fine bitter flavor. If this 
the presence of other partly soluble animal matter, pro- i method of sprinkling with alcohol will stop the develop
duces an increase and an acidulation of the contained watery I ment of valerianic acid, which takes place in hops when stored 
liquid, which thereupon becom

.

es capable of acting like I in the usual manner, it ought to come into general use. 
gastric juice in dissolving flesh, albumen, and the like. In .. , • , .. 
other words these pitcllCrs seem to be stomachs. Borneo is Wind Press ure. 

i ndeed a land of many wonders. Dr. Beccari has found · Does the wind, in passing through the open spaces left 
there a curious plant (Myrmecodia) which never fully deve-J between the solid members of an articulated structure (snch 
lops until bittcn by a large red ant. They make their nest T as a bridge), experience no further resistance than that 
in the swollen stem, and thence rush out to repel all inva- I offered by the net area of the solid surfaces of the members ? 
del'S. Dr. Beccari asserts that the presence of these ants We think it does. Air is a fluid equally with water, and it 
is absolutely essential to the plant's existence, for unless is well known that when water issues through an orifice in 
the young plants are thus attacked they soon perish. a flat surface, the issuing stream is very sensibly contracted 

.. , • , • to much less thlln the area of the orifice. This coefficient of 
IMPROVED ELEVATOR. 

The frequency of accidents to elevators has suggested a 
practical field for invention, to which some of our inventors 
have turned their attention. By some safety is 
sought in pawls and ratchets, in a multiplicity of 
ropes, and in the hoisting machinery itself ;  but the 
inventor of the device which we illustrate secures 
safety hy automatically opening and closing the 
hatches as the elevator approaches and recedes from 
them. This plan not only secures the elevator car 
from dangerous falls, but it also prevents persons 
from faIling down the hatchway, and in case of fire 
prevents its spread through the hatchway. 

The mechanism by which this very desirable end 
is accomplished is botb novel and ingenious. The 
hatchway is closed at each floor by two doors, A B, 
which are connected by links, a, with a slide, a, 
11l0ving in guides at the side of the llatchway, so 
that when one door is moved in one direction the 
other will be correspondingly moved in the opposite 
d irection. The doors, A B, are each provided with 
two segmental racks, C D, which are engaged alter
nately by racks on the vertical rods, E F. These 
rods extend from the top to the bottom of the hatch
way, and are provided with as many short sections 
of rack as there are segmental racks attached to the 
doors. 

On the driving shaft of the elevator there is a 
loose spur wheel, G, engaging a rack on the lower 
end of ea.ch of the rods, E F, so that when one of 
the rods moves upward the other moves downward. 
Upon the rod, F, in addition to tbe rack already 
mentioned, there is another rack which is engaged 
by a wheel having cogs in a segment of its 
periphery, H, secured to the driving shaft. The 
car is hoisted in the usual way, and. as the dri
ving shaft revolves an intermittent vertical move
ment is imparted to the rack on the lower end 
of the rod, F, by engagement with the mutilated 
whcel, H. The rod, E, by vi rtue of its connection 
with the rod, F, through the spur wheel, G, is also 
movea vertically, but in the opposite direction. 

When the car is ascending the rod , F, with its 
racks. is moved downward, and its movements are 
timed relatively with the movement  of the cal', so 
that just before the car reaches a pair of doors the 
rack segment, D, on the door is engaged by one of 
the racks on t.he descending rod, F, and the doors are 
opened, at the same time one of the racks on the 
rod, E, engages one of the rack segments, C,  on the 
door below, closing the do"ors immediately after the 
passage of the elevator through the floor to which 
the doors belong. When the car descends the 
reverse of what has just been described occurs. 

This invention was recently patented by Mr. James 
W. Evans, care Geo. F. Betts, Equitable Building, 
120 Broadway, New York city, who may be ad
dressed for further information. 

---------.. ��.�------
A Great Towing Feat. 

One of the longest towing feats on record was 
lately accomplished by the salvage steamer Reco
very, of Liverpool. in towing from St. Vincent, W. 
I. , to Flnshing, Hol land, the Italian screw steamer 
Centro-America, which had broken her propeller 
shaft. The Recovery left St. Vincent, with the 
steamer ill tow, April 1, and arrived at Santa Cruz, 

. Teneriffe, April 1 1 ,  where she was detained one 
day. The Lizard Signal station was passed April 
24, the run from Teneriffe, 1,383 miles, having been 
made at an average of 1 15 miles a day. Flushing 
was reached on the 27th, making the whole passage 
of 2,578 miles in 26 days, deducting the detention at 'Tene
riffe. Two heavy gales were encountered by the way. The 
best day's work was 144 miles. The Centro-America regis
tered 1,384 tons. 

.. f '  • • • 
Preservation

' 
oC Hops. 

The principal feature in this new system consists in 
sprinkling the hops with alcohol prior to packing, and then 
pressing them tightly into air-tight vessels. In course of 
time tbe alcohol combines with some of the constituents of 
the hop, and certain volatile ethers are tbus formed ; these 
possess a strong and peculiar fruity smell, but being very 
volatile, they are. all dissipated during the boiling. Dr. 
Lintner has experimented on these preserved hops at Wei
henstephan, and speaks well of them ; he says the fine color 

discharge through holes in plates or flat surfaces is as low 
as 0 '62. Or, in other words, only 62 per cent of the open
ing is truly effective for the passage of the liquid. Without 

EVANS' IMPROVEMENT IN ELEVATORS. 

doubt, these principles apply equally to all fluids, gases as 
well as liquids. In the. case, then, of air flowing through an 
articulated structure, we do not think that the full area of 
the openings, between the solid members, should be con
sidered as effective for the passage of the air, but only to a 
reduced extent of, perhaps, from 60 per cent to 70 per cent. 
This would have the effect of adding very largely to the 
gross resistance offered by any articulated structure to the 
wind-in fact, it would cause an addition of from 30 per 
cent to 40 per cent of the openings to be added to the solid 
members as representing the whole area offering a resist
ance to the passage of the wind. This additional amount 
of resistance may be found more than sufficient to occasion 
overturn , when otherwise it would be far from being antici
pated by calculation.-Iron. 

[JULY 10, 1 880. 
A Curious Phenoillenon. 

The Plain dealer, of East Kent, O ntario, states that a 
curious and inexplicable phenomenon was witnessed recently 
by Mr. David Muckle and Mr. W. R. McKay, two citizens 
of that town. The gentlemen were in a field on a farm of 
the former, when they heard a sudden loud report, like that 
of a cannon. They turned just in time to see a cloud of 
stones flying upward from a spot in the field. Surprised 
beyond measnre they examined the spot, which was circular . 
and about 16 feet acrOSR, but there was no sign of an erup
tion nor anything to indicate the fall of a heavy body there. 
The ground was simply swept clean. They are quite cer
tain that it was not caused by a meteorite, an eruption of 
the earth, or a whirlwind. 

.. f . . .. 
The New Brooklyn Elevator. 

A brick elevator, with stores, rivaling in capacity the 
great elevators of the Erie and the Pennsylvania Railroad 
Companies in Jersey City, has just been erected in 

Brooklyn by David Dows & Co. , of this city. It is 
intended exclusively for handling and storing grain 
for the European trade. 
I The fa�ade on Columbia street is 200 feet, and the 
sides reached to the Atlantic dock stores, of which 
it will form a part, lire 175 feet on each side and 
three stories in height. The chimney is situated on 
Pacific street, about the middle of the building, and 
is 12 feet square at the base, rising to the height of 
180 feet, which is also the height of the elevator. 
The upper part of the latter will be entirely of 
framework, extending the full width of the store on 
which it rests, and will contain five tiers of chutes 
leading to the wharves on either side, so as to be 
readily connected with the holds of vessels. A 
novel feature in connection with these chutes is 
that they form a continuous circuit with other 
chutes leading from the new bUilding. 

.But the essential feature of the structure in which 
it differs from the other elevators in use is the 
erection of two elevators on the Oolumbia street 
side, corresponding in height and shape to the ele 
vator proper at the wharves. These will be so con· 
nected with each other and with thc main elevator, 
that any or all can be used simultaneously in load
ing from one to four vessels, or in unloading grain 
from canal boats or lighters at one point, and at the 
same time loading steamers at another. It is in the 
facility with which this process can be carried out 
that the great improvement in the elevator system 
consists. So great is the capacity of the stores that 
20,000 tons of grain can be readily stored on any 
floor of e ither building. The machinery will be so 
adjusted that a double hoisting system can be em
ployed with as little difficulty as the single hoisting 
system now employed on the railroad elevators. It 
is calculated that by this method two transatlantic 
steamers of the greatest capacity can be loaded with 
grain within eight hours by' the simultaneous opera-
tion of the double hoisting apparatus. 

• ••• • 
Explosions oC Malt Dust. 

One of the Burton-on-Trent breweries has nar
rowly escaped destruction by fire. A violent explo
sion occurred in the malt grinding room, and as 
soon as the workman in charge, who had been 
thrown on to the ground, could recover h imself, h e  
found that the hopper above was i n  flames, which, 
fortunately, were soon suppressed. There is but 
little doubt that this explosion was caused by a sud
den combustion of malt dust, and it is well that 
brewers should be warned against this danger. 
Finely divided combustible powders, such as flour, 
malt dust, coal dust, etc. ,  will explode, and there 
are on record many serious conflagrations which 
have been traced to this cause ; in America several 
large flour mills have been totally destroyed by fires 
originating in this way. Some difference of opinion 
exists as to the way' in which these explosions are 
brought about ; it is, however, easy to imagine that 
a combustible suhstance like malt, flour, or coal, 
may be reduced to such a fine state of division as 
almost to approach the gaseous state, and being 
thus intimately mixed with the oxygen of the atmo
sphere, we have all the materials for a sudden and 
explosive chemical combination. Some persons have 
argued that these explosions are spontaneous, but 
we incline to the opinion that either a flame or a 
spark is required to bring about the combination. 

It Is a common practice in some breweries to place an un
protected gas jet or lamp close to the malt mill, and in this 
way the inflammable dust may easily become ignited ; or the 
same result may be produced by a small stone passing be
tween the steel malt rolls, by which a spark is produced, 
and thus the dust is exploded. Precautions against these 
two sources of danger should be observed in every brewery. 
-Brewers' Guardian. 

A BEEFSTEAK chopped up fine and baked with flour and 
.yeast in the form of a " meat-bread " loaf is the latest 
dietetic sensation. It is asserted that meat thus treated en
tirely disappears during the process of purification, the 
nutritive principles becoming incorporated with the bread. 
M. Scheurer Kestner has just been explaining the process. 
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THE STRUCTURE OF MATTER. siderations can prevail against the ulllversal experience of I attributed the meeting of atoms to accident he practically 

Read before the New York Academy of Sciences by Prof. C. F Kroeh, of mankind. When m!tfiy persons receive the same impression confessed that he did not know what ljJ.ade them meet. 
the Stevens Institute of Technology. nnder the same condItions, there must be something exter- It is worthy of note that Epikuros gave as his motive for 

" It is a well recognized fact that much of the progress in nal to the m to produce tl)at impression. According to the inventing his· 
system'a desire to destroy superstition , to re

chemical and physical science is due to the increased atten calculus of probabilities, the chances that they would all, move the dread of the gods, and to restore tranqUillity to the 
tion gIven by investigators to the molecular structure of mat each of his own accord, think the same thoughts or dream mind. This means, in plain English, to abolish the Deity 
tcr. The labors of Clausius in founding the mechan ical the same dreams, are infinitesimal. and personal responsibility. 
theory of heat, of Tait, Sir William Thomson ,  and others in Let us now inquire into the views held by the thinkers Curiously enough, these mischievous atoms, after having 
studying the motions of gases, the researches of Helmholtz of the past concerning the structure of matter. beqome the basis of modern science, were so modified and 
in hydro-dynamics, of Clerk-Maxwell in electro-dynamics, of ARISTOTLE. adapted in the course of time that they have furnished Sir 
Julius Thomsen in thermo-chemistry, and of Crookes on resi The first conception of matter that merits our attention, John Herschel and Prof. Maxwell with a very powerful ar-
dual gases, may all be att.ributed to this cause ; while Graebe though not the most ancient, is that of Aristotle (384 to 321 gument to show that they could not have been evolved, but 
and Liebermann have shown by their discovery of a method B. C. ). must have been created. 
for preparing artificial alizarine, that " mere theory," as the Our da ily experience teaches us that the properties of DESCARTES. 
practical. man 0: the yast was wont to call it, may become bodies continually change . Thc tints of the sky, the sea, and In more modern times thinkers endeavored to find in mat-
of great mdustflal utIlIty. the mountains vary from hour to hour - water is at one time ter some fundamental property that inhered in it, while all 

Seeing, then , the �bvious importan ce of the results already ' a liquid, at another a solid, or a vap�r ;  the air is now at other properties were only accidental or derived. Descartes, 
reac�ed, and �ehevmg t.hat we are o�ly �pon .the threshold rest, then it assumes a geJltle m otion, or rushes onward with the inventor of analytical geometry (1596 to 1650), was led by 
of hlg�('r achIevem�n ts 1D the sam.e directl�n, I t occurred to a frightful velocity. the universality of geometric trnth to regard extension as the 
the Wl"ltc: that the lDterest� of . sCIence .mlght be pr�moted It is a natural inference that in all these phenomena there very essence of matter. According to his system there can 
b! brmgmg together preCIse mformat.lOn concernm.g t�e is something that changes, so mething that moves, and that be no material atoms. A particle, however small, must still 
VIeWS held at pr�sent � the mo�t promme�t workers III tlllS none of the properties, motions, or changes we observe are have dimensions, and it must therefore be divisible. If there 
field, and :he eVld�nce upon .WhIC� these VIews rest. essential to it. Thus we arrive at Aristotle's conception, are no atoms, there is no further necessity for imagining 

In a serIes of artICles publIshed m the SCIENTIFIC AMERI·· that matter is something without any properties whatever, empty spaces. Nothing existing in nature corresponds to 
CAN of May 17, June 7, Jun� 14, July �9, �nd August 23, yet capable o f assuming all properties ; something without the conception of a void. If a void existed, no motion 
1879, the arguments, from whICh the fo.lowmg results are power of i ts own to move, yet capable of receivi ng motion. could be com municated through it. Space is only a figment 
derIved, were presented : It possesses nothing but quantitv and that quantity must of the imagination, and motion is possible by contact only. 

1. That the elements and compounds combine in invariable be unlimited. 
• , 

The whole universe is everywhere equally fnll of matter. 
SImple or m ultIple proportions by weight. Aristotle recognizes a first canse through whom this mat- When a body moves i t  does so by displ acing other matter. 

2. That this fact is explicable by the assumption of ulti- ter received motion and properties, but assumes that matter It crowds out what is before it, while at the same time the 
mate particles having different weights. is coeternal with God, i. e. , that it existed from all eternity. matter behind it fills its former place. It is thus that a fish 

3. That gaseous bodies combine in invariable proportions According to this system the first act of the Deity upon swims. While Descartes denied the existence of atoms, 
by volll.me. matter was its endowment with properties and motion. This which, by their own nature, are indivisible, he admits that 

4. That tins fact, together with the behavior of gases is equivalent to a creation, since the objects we now see are the Deity may have made c.er.tain particles indivisible in the 
under variations of temperature and pressure, cnables us to its results, and it is perhaps difficult to conceive why Aris- sense that. no creat.ure can dI;Ide them. . . ascertain the relative weights and volumes of the ultimate totle did not represent God as creating these objects out and Accordmg to thIS conceptIOn .the sum :otal of motIOn 1I1l
partICles of gaseous bodies. out, matter and properties together. The explanation lies I pa�ted to. the world at �he crea.tlOn remaI�s unc?anged. The 

5. That the ultimate particles, whose relative weights are in his conception of tbe Deity a conception arrived at as umverse iS a vast machme, whIch transmIts motIOn from one 
thus found, and which we may n ow call molecules, must follows : ' part to another, but does not destroy it. 
themselves consist of still smaller particles or atoms, about PasRive matter must be moved either by a cause that is (To be continued.) 

WhICh we have no definite in formation, except that the nUlIl- itself in motion, or by a cause that is at rest. Now, a cause • • • , .. 
ber of them contained in thc molecul e of one substance bears that is iteel f in motion would need to have its own motion NEW INVENTIONS. 

a simple numerical ratio to the number of them contained .,explained by a cause yet more remote, and so on indefinitely. Mr. Levi H. Roberts, of Cadillac, Mich. , has patented an 
in the molecule of another substance. We have left only a cause that is itself at rest. Su�h a cause improved fastening for tool handles. The object of this in-

6. That, until the absolute size of molecules ig known, a can be only a mind, a spirit. Accordingly the god of Aris- vention is to secure handles to tools in such a manner that 
molecular volume can be regarded only as the cubical space totle is pure thought, a perfect mind, that is the object of they will be held in place firmly, an� can �e attac�ed �nd 
of which,  at a given moment, the molecule forms the its own contemplation .  Now, a mind could think proper .. detac�ed easily and quickly. The lDventlOn consIsts lD 9. 
center. t.ies, but it could not think concrete, material objects. fastenmg for to�l handles formed of  a key and a plate rough-

7. That, starting with this conception, ingenious attempts The difficulty with Aristotle's world of uncreated matter I ened upon o?e SIde and smooth upon the other. The plate 
have been made to determine the relative molecular volumes without properties is, that motion must be imparted to it by and key are lDserted between the rear edge of the handle and 
of elemeuts in their compounds, and that different invcsti- merc thought, and that in such a world there must be a con. the rear edge of the tool eye. 
gators have reached different results. To tbis I might add, stant intervention of the Deity, a continuous miracle. An improved attachment for fire-places has been patented 

8. That finally considerable in sight lIas been gained by this LEUKIPPOS ANr DEMOKRITOS. 
' by Mr. Frank S. Elsberry, ·of Montgomery, Ala. The object 

means into the properties of compounds. of this invention is to so construct the back of a fire-place or 
These papers were preceded hy a statement of a few facts We pass in the next place to D E1ystem that has more affinity fire ,place grate, and to provide it with such attachments in 

warranting the assumption that matter is composed of cx- with modern thought, the system of Leukippos and Demo- the form of pipes and valves that it shall be adapted for ' re
ceedingly min utc particles. It will be n ecessary in thc fol- kritos, wh o maintained, abodt 400 B.C. , in opposit ion to ceiving a supply of water and holding it while being con
lowing papers to give further evidence, after showing w hat Anaxagoras, the teacher ui. Sokra.tcs, that bodies are not in- verted into steam, which is distributed in pipes to different 
opinions the mast!)r minds of the past held concerning the fi nitely divisible. We finally reach particles infinitely small parts of the dwelling or other structure in which the grate 
structure of matter. Impressed as I am with the conscious and invisible, which are called atoms and are indi visible. is located. 
ness that we are but too liable to be biased by prflvail ing By reason of their indivisibility they are indestructIble and An improved double-tree has been patented by Mr. John 
hypotheses, and to accept them as demon strated truth, sim- unchangeable, and they completely fill  the space they occupy. J. H. Parrott, of Salem, Oregon . The object of this inven
ply because the erosive action of habitual use has worn chan Al l atoms are identical in substance and differ only in shape tion is to provide a device to be applied to a vehicle whereby 
nels in our minds from w hich our thoughts cannot escape and size . Di fferences in substance are produced by different the hindmost horse shall be enabled to pull with more ad
without a great effort, it has scemed to me an imperative groupings of these atoms, which have only one physical vantage than usual when endeavoring to draw abreast wit,h 
duty of scientific men to return, from time to time,  to fir�t property, weight. the foremost horse. The invention consists of a straight 
principles, and to review the opinions of the past by the aid All invisible bodies consist of atoms and empty spaces. rack fixed centrally on the front edge of a double-tree and 
of thc ncw lIght of modern thought. Mot ion, it is argued, is a necessary result of this. The atoms gearing into a corresponding segment rack that is fixed on 

THE EXISTENCE OF MATTER. have always been falling, l ike snowflakes, through empty the tongue of the vehicle, 
It seems to he a prevalen t belief that no one but a meta- space. The larger ones overtake the smaller and form Mr. David James Rogers, of Bardstown , Ky. ,  has patented 

physician would take it into his head to ·doubt the existence still larger bodies. Thus accretion goes on , a whirling or an improved ice cream freezer of that form in which the ean 
of matter and the reality of the universe outside of ourseh'es. vortex motion is p roduced, and worlds are formed. There containing tbe cream is rotated upon a central pivot, and is 
However, it was but a few years ago that a friend, st�,nding is no evidence, according to these philosophers, that motion provided with a vertical lifting beater or scraper, which re-
on olle of the balconies of Horticultural Hall at the Phila is the result of purpose or design. moves the frozen cream from the sides of the can as it freezes. 
delphia Exhibit ion, and lost in admiration of t he region of Unfortunately for this system large bodies do not, as a An improved nose piece for bridles, patented by Mr. 
wonders before bim, was accosted by a stranger who per- matter of fact, fall faster in vacuo than smaller ones. Rhodes Arnold, of Waltham, Mass. , consists in the combi . 
sisted in trymg to prove that it was all unreal. EPIKUROS. nation with the bit and the head piece of a bridle, of straps 

It was recognized early in the h istory of philosophy that Epikuros (342 to 271 B. C. ) endeavored to rectify the errors for counteracting the pressure of the bit on the mouth and 
the perception s  of our waking hours do not differ much from in the system of Leukippos and Demokritos. He reasoned lo wer jaw of the animal. 
those of our dreams, and the question naturally arDse : Ho'w thus : Mr. Francis M. Foster, of Coffeyville, Kan . ,  has patented 
do we know that life is not a continual dream ? 'I'h is and Matter consists of indivi�ible atoms differing from cach an improved sulky plow, which is so constructed that the 
all similar questIOns have been long ago disposed of, how- other only in size, shape, and weight. A finite body could plow shall be in front of the wheel, so that the plowmau 
ever, by the recognition of the fact that our reason sits in not have an infinite number of parts ; therefore itR divisibility can see the plow and the team without changing his position. 
judgment upon our perceptions and decides upon their va · cannot be infinite. • I • , • 
lidity. In othcr words, we know when we have been dream Atoms have a limited number of shapes and sizes ; but of SuecessCul Treatment oC Tetanus. 

ing. Yet the fact remains that our sen ses do deceive us. each kind there exists an in finite number. Dr. John C. Lucas, in the Medical Tirru',s and Gazette, 
When we look at the starry heavens, science teaches us Space and the number of atoms that exist in it must both strongly advocates the treatment of tetanus by smoking 

that there is no reality in what we see. Light, with its enor- be infinite. Finite space could not con tain an infinite num- Indian hemp. The leaves of the can nabis indica are 
mous velocity of 186,000 miles per second, takes 37:i' years ber of atoms, and on the other hand, a finite n umber of atoms mixed with three or four times their quantity of ordinary 
to reach us from a Centauri, 22 years from Sirius, and 50 would be lost in infinite space. tobacco , Directly there are indication s of a spasm coming 
years from the Pole Star. It is evident, therefore, that what Now for motion. From all eternity atoms have been fall- on, the fumes are inhaled until the attack ceases. The 
we see simultaneously is not simultaneous in reality. We ing through space by reason of their weight. There being patient is then left quiet, but carefully watched, so that the 
see at the same moment one star at the place where it was no resistance in a vacuum they must all have had the same pipe may be instantly handed to him on any appearance of 
3;-f years ago, and another where it was 50 yeare ago. The velocity, and they could never have met and combined to the spasm returning. In this way the patient is kept con
sun himself has traveled onward for over eight minutes form bodies and worlds, if their fall had always been verti- tinuously under the influence of hemp, day and night, nour
since the light started from the place where we see him at a cal. So Epikuros invented a lateral deviation that he ascribed ishment being carefully administered at the same ti me. The 
given moment. Have we then ever really seen the sun ? entirely to accident. Granting this, we may have coUisious advantages claimed for this mode of treatment are these : 

If our senses so obviously deceive us in this as well as in and repulsions, whirling motions and aggregations that 1. The spasms are cut short. 2. They reappear gradually 
many other experiences, what guarant ee have we that they spring into being and pass away again without law. at longer and longer intervals. 3. They gradually become 
do not deceive us in all ? Simply this, that we are not really· But we cannot grant this. 'Ve cannot at the same time not only less frequent, but less severe. 4. This saves the 
deceived even in these experiences, but we have the power pretend to search out the laws of nature, and admit the word patient's vital powers. Mr. Khasligir, of India, has also 
to make the necessary corrections. No argument in favor accident into our scientific vocabulary. Accident is sim- treated five cases of traumatic tetanus, all recovering by 
of the unreality of the material world based upon such con- ply an unknown cause. When, therefore, Epikuros this method. 
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'Tb e (lonvenUoll oC tbe AJneriean Medical Society. 

The thirty-first annual convention of the American Medi
cal Society, in' this city, the first week in June, brought to
gether a large number of distinguished phY8icians and sur
geons. In his presidential address Dr. Sayre spoke of the 

pletely rotten. The large' 
quantity stored in the endangered I annum, or, in other words, of doubling the present total 

warehouse, it is thought, became overheated, the doors and make of the country. , 
windows being closed, and spontaneous combustion was the • •  • • I • 

result. The Howeate Arc�lc Expedition. 

.. 4 . 1  • Notwithstanding the unfavorable reports of the board of 
indebtedness of the world to American physicians and sur- .Iron and Steel Making In Great Britain and AlDeriea. 

geons, in the development of new methods and novel opera- There are few British journals that are more thoroughly 
tions, commencing with anresthesia, as associated with the insular and anti·American in editorial ideas than the London 
name of Morton, and passing to ovariotomy, another Ameri· Engineer. The following from its leading article is, there
can surgical discovery. ' This operation, said he, was first fore, quite refreshing :  
performed i n  1809, in Danville, Ky. , by Dr. Ephraim Nothing connected with the crude iron trade possesses 
McDowell. Dr. Atlee, in 1844, revived the operation, and just now greater interest than the individual output of blast 
by persevering effort, in spite of all opposition and the very furnaces. For many years we were content in this country 
general condemnation of his contemporaries, was enabled at to blow with a comparatively small pressure, and to get from 
last, by his , numerous brilliant successes, to establish the 180 to 220 tons of pig per week from each furnace. As time 
operation as a proper one in certain cases. Dr. Peaslee has went on and competition increased, attempts were made to 
stated that, in the United States and Great Britain alone, get more iron in a given time, and about fourteen years ago 
ovariotomy has, within the last thirty years, directly con- began the era in this country of 1arg� blast furnaces. In a very 
tributed more than 30,000 years of active life to woman. short time the dimensions increased from 14 foot to 16 foot 

In gynecology, the whole professional world gratefully boshes, and a height of 45 feet to 50 feet to . 28 foot boshes 
acknowledges the original and invaluable contributions of and a height of as much as 80 feet., These enormous furnaces 
Sims, Thomas, Emmet, Peaslee, Atlee, Kimball, Dunlap, turned out a great deal of iron as a matter of course. It does 
Minor, Taylor, Pallen, and others. The new operation of not appear, however, they were eminently satisfactory either 
lithoiapaxy, which consists in the fragmentation of calcu- as to the quality of the product or the price at which it could 
lous material, and the removal of the debris by aspiration be made. In the Lehigh Valley in the United States ore had 
through a tube, first performed and described by Dr. Bige- for years been smelted with anthracite, the pressure of blast 
low, is also one of the grandest triumphs of modern surgery, being 3� pounds to as much 8S 6 pounds per square inch ; 
and one of which any American surgeon may well feel justly the furnaces were small and the yields high. As the iron 
proud. In conservative surgery, Americans certainly com· trade of America extended under the fostering influence of 
pare must favorably with Europeans. In the treatment of dis- protection, a competition seems to have sprung up among 
eases of the joints, by which means the patients are able to iron manufacturers in the States. Each man tried to make 
\ake free exercise in the open air during the whole progress more iron in a given time than hiA neighbor, and, as we bave 
of the disease, thus acquiring power to overcome the con- already recorded in our pages, a furnace of no great dimen
st itutional dyscrasia better than by any means heretofore sions at the Edgar Thompson Steel Works has recently been 
employed, and when the disease has progressed beyond re- making as much as 700 tons of excellent pig iron each week. 
pair, then to perform the sub-periosteal exsection of the joint Much of this success is due to the Cowper stoves which heat 
in such a manner as to leave the mus(,:ular power intact, and the blast. Something is due to the ore, but most is due to the 
l?y judicious after-treatment to restore the function of motion, skill and energy of the managers, who avail themselves of 
America has obtained a triumph in surgery of which the every chance, and rest not until they have satisfied themselves 
profession may well be proud. Another triumph of Ameri- that no more can be got out of their furnaces. In this respect 
can surgery is seen in the application of the principle of ab- we arejnow far behind our A merican rivals, although it is 
solute rest to diseases of the vertebrre. not to be disputed that progress is being made. In 1860 the 

A large number of papers were read, and several impor- average annual make of iron per furnace in Great Britain 
tant meetings were �eld by related societies, among them was 6,574�ons. In 1866 it reached 7, 384 tons ; in 1871 it was 
the second annual convention of the American Laryngologi- 9,696 tons ; it 1875 it was 10, 119 tons, and in 1878 it attained 
cal Association, the fourth annual meeting of the American 12, 831 tons. Assuming fifty weeks to be a blast furnace 
Medical College Association, and the fifth annual session of year, there was for 1878 a weekly production of about 257 
the Association of American Medical Editors. tons per week, or not one-half the duty of many American 

.. I I .  .. furnaces. 
A Leswon to Young Men. Next in importance to the production of iron is the pro, 

In the nomination of General James A. Garfield for Presi- duction of steel. Here, again ,  we are beaten by the United 
dent at the recent Chicago conve�tion, a lesson is taught States. In i878 there were in America 27 converters, 20 of 
from which all young men may proflt. It may not be pos· which were at work, and these turned out on the average 
sible for every youth, be he ever so industrious and studious; 36,988 tons of steel per annum, each. Last year there were 
to obtain It nomination for President of the United States, at work in this country 68 converters out of 104, and the 
but by untiring industry and a persistent determination to average annual production of these was but 12,272 tons each. 
acquirf1 ,an education , as ill ustrated in the life of General or less than one-third of the yield of the American plant. 
Garfield, summarized by one of ' our contemporaries, it is Why this should be so is a question well worth discussion. 
possible for every young man of ordinary intelligence, be We shall be under the mark if we say that Bessemer plant 
his origin ever so humble, to elevate himself to an honorable costs £ 10,000 per converter. However, for our present pur
position in life. pose the estimate is near enough: It appears, then , that we 

After eulogizing General Garfield's military and political require 60 x 10, 000 = £600, 000 of capital, to turn out the 
career, which it is not our province to discuss, the Public same quantity of steel that can be turned out in the United 
Ledger proceeds to say of his early life : States with 20 X 10,000 = £200, 000 capital. The interest 

And what he is he has made himself, so far as any man is and depreciation on this sum cannot be reckoned at less than 
the builder of his own character, distinction, and honors. 10 per cent. Each converter, therefore, represents £1, 000 a 
Left an orphan when he was but two years old, his widowed year, but its make in Great Britain being but, in round num
mother, with four children" being the possessor of a small bers, 1 2, 000 tons, each ton must be charged with ten-twelfths 

'farm in the " backwoods " of Ohio, he began to work as of a pound sterling, or 168. sa. ; while in the United States, 
soon as he was old enough to aid in the support of the fam- as each converter turns out, in round numbers, 36, 000 tons 
ily. At sixteen he was a carpenter's boy ; then driver Of a per annum, each ton must be charged with 5s. 91l. The bal
canal boat, and subsequently a boatman, though not a man ance in favor of the American on this item alone is, there
in years. He then intended to become a sailor on the lakes, fore, nearly l1s. per ton. When it is borne in mind that 
but being persuaded by a young village teacher, he went to 2s. 6d. per ton in the price of rails may make all the differ
Geauga Seminary, and this turned the whole current of his ence between losing and obtaining an order, and that the 
life. Here the sturdy character of the future man showed cost of rolling Bessemer ingots into rails is now actually less 
itself. He had no money, except a very small sum his than the cost of inspecting the rails, it will be seen that lOs. 
mother had saved. He and some others took a room and or l1s. per ton is an enormous percentage in favur of the 
boarded themselves in a vE'ry abstemious fashion, being their American ironmaster. We shall not now stop to explain 
own cooks. In the mornings and late afternoons he turned why the qifference exists, nor is it, indeed, certain that the 
his hand to carpentering, and so supported himself. Con- causes are as fully known as is desirable, but the questions 
tinuing at the seminary, and at one of the country institute�, in volved are so important that they deserve prompt ltnd full 
he kept himself going in the same way, varying his carpen- discussion. 
tering resources with teaching school in the winter, unlil As to the open bearth process of making steel, we have no 
he was twenty-three, and on his way to college, where he means of knowing what the average production per hearth 
went through a two year term, came out the best Latin and is, but, so far as we can learn, it may be taken at about 15(1 
Greek scholar, and was soon made professor and president tons per week on the average. No good statistics exist as to 
of another academical institution. the open hearth work being done abroad, so that we are un· 

.. , • I .. able to say with certainty which country obtains the best re-
More Inflammable Silk. 

I 
suIts ; but there are not wanting indications that in this 

A recent fire in a bonded
, 

ware
,
house in this city, by whiCh method of making steel America is ahead of us in the quan

$5,000,000 worth of goods were in danger, was traced to a tity turned out. We have said enough, we believe, to show 
lot of German black silk twist. Not long before a case of that we cannot remain as a nation content with the progress 
what was classed as silk gooda was brought out of the hold we have made. Competition with the United States will be
of a Bremen steamship. The case had not been long on the come keener and keener every day. Protection, combined 
wharf when it was discovered to be on fire. It was immedi- with other causes, has enormously stimulated the production 
ately thrown in the water, and, after the fire wa!!! extin- of iron and steel in the United States ; and internal compe
guished, it was discovered that the case contained German tition prevents the consumer from feeling the evil effects of 
black silk twist. the tariff. The present demand from the States cannot last. 

The ready combustibility of the silk in question is said to The greatest energy is being displayed at the other side of 
be due to a certafn acid used in its preparation. Under very the Atlantic in putting down plant. In the matter of new 
ordinary conditions oxidation takes place, and the silk be- Bessemer and open hearth steel works alone, plant is now 
comes burning hot. , When cooled it is found to be coni- being constructed capable of tllrning "Out 600,000 tons per 

naval officers as to tbe seaworthiness of the Gulnare, the 
vessel chosen to convey the Howgate Colony to Greenland, 
tbe expedition sailed June 21. The persons composing tbe 
expedition are : H. C. Palmer, captain ; T. H. Bailey, first 
mate ; A. L. Kenebler, engineer ; 1. H. Ricbardson, assist
ant engineer ; Francis Hughes, assistant engineer ; E. Smith, 
carpenter ; W. C. Farquhar, steward ; Frederick Keyes, 
cook ; William Dowell, fireman ; George Jones, fireman ; 
Hugh McKenney, Peter Lawson, Peter Duprin cE', H. A. 
Evans, T. H. Dowling, Andrew More, and Arthur Keefe, 
able seamen ; John McFarland, ordinary seaman. Ten of 
tbe enlisted men of the army who had been detailed for tbe 
service were, at their own request, discharged from tbe ser
vice, so as to go out with the expedition in tbe employ of 
Captain Howgate. 

The scientific members consist of Dr. O. Pavy, naturalist ; 
Henry Clay, secretary ; G. H. Rohe, surgeon ;  O. T. Sher
man, astrouomer ; W. S. Jewell, meteorologiRt ; George W. 
Rice, photographer. 

The Gulnare will sail direct to Halifax and there take on 
board Lieutenants G. C. Doane. of the Second United States 
<lavalry, and W. H. Low, of the Twentieth infantry, who 
have been granted leaves of absence by the Secretary of 
War, the former for four months and the latter for twelve 
months. After these officers are shipped the vessel will pro
ceed to St. John's and coal. In consequence of the large 
quantities of ice floating in the neighborhood of Labrador, 
the Gulnare will sail to the east and thence to Lady Franklin 
Bay. 

The culony to be established at Lady Franklin Bay will 
be under the command of Lieutenant Doane. Having 
landed the permanent party, the Gulnare will return to the 
United States for a second colony to replace the first, which 
having, become acclimated, will then move further on toward 
the unknown interior. Though the Gulnare sailed without 
government aid or indorsement, she was permitted to fly the ' 
American flag. 

��--------.�I �'�I�.------------
Discoveries at PompeU. 

An almost perfect house has been lately disentombed at 
Pompeii. It is probably the best preserved of all the Roman 
dwellings hitherto discovered. There are two atria and a 
very spacious peristyle, in the middle of which there is an 
ornamental fountain. There is also a complete bath, which 
must assist in clearing up some of the doubtful points con
cerning the arrangement of Roman baths. The paintings 
in the interior of the house seem to have been executed wi th 
considerable taste. and they are in good preservation. 
Those on the first fioor, representing for the most part ma
rine animals, are especially interesting. The frescoes ' also 
which are contained in the wings of the building are excel· 
lent representations of scenes from an imal life. They are 
so admirably preserved that they cannot fail to shed much 
light on the condition of painting among the Romans at 
the time, although they also give evidence of the influence 
of Greek art. 

�---------"��I •• �'�"------------
Tbe Ice Trade In Maine. 

Recent reports from the Kennebec Valley state that there 
is great activity in the ice trade of that region, and prices at 
Gardner, the headquarters, are fast approaching a fancy 
basis. The bulk of the sales were made at $2 and $2. 50 per 
ton, but now dealers are refusing $3, 75 and holding for $5 
later in  the seasop.. The supply is fast going into the 
hands of the large dealers and speculators, and the cities of 
the Atlantic coast may soon look. for another advance in their 
ice bills. The flgures show that there were 800, 000 tons se
cured on the Kennebec last winter, which at $2. 50 per ton 
will produce $2,000, 000, a large proportion of which comes 
into this valley for labor and profit on capital invested. This 
is more ice by 100,000 tons, than was ever secured on the 
river before, and the total crop of the State is estimated at 
1,500,000 tons. 

----------__ .. � . .. �I-.------------
• Another Gorilla In Philadelphia. 

Rev. D;. R. H. Nassau, of Gaboon, West Africa, has laid 
science under a second obligation by forwarding to Dr. 
Thomas G. Morton, of Pennsylvania Hospital, Philadelphia, 
another and larger specimen of the gorilla than the one dis
sected in that city two years ago. The last specimen is a 
full grown female and weighs about one hundred and eighty 
pounds ; it is 4 feet 4 inches in height, and measures 41 
inches around the chest ; the arms are 38� inches in length 
and 11 inches in circumference, and the legs are 21 inche8 
long. It is in an excellent state of preservation, save that 
much of the beast's thick coat of hair has been removed by 
the action of the rum it was brought in. The animal was 
shot by an agent of Dr. Nassau, last February. 

.. , . . .. 
Pastest Time on Record. 

Train No. 4 of the Penn8ylvania Railroad recently made 
the fastest run on record from Philadelphia to Jersey city. 
The train consisted of locomotive No. 724 and two cars. 
Edward Osborne was the engineer, and Lewis Lilance con
ductor. The train left Philadelphia at 12 :51 , and Jersey 
City was reached at 2 :24 P.M. , the trip of ninety miles 
having heen accomplished in precisely ninety.tbree minutes. 
Four stops were made, and twice the train was slQwed up to 
cross bridges.-New York Sun. 
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CHATTANOOGA, TENN ., June 19. 188>. 
H. W. JolmB Ft'a 00 .• fft MtW:Ien Laine. New York: 

GENTI,EIIlEN : The (asbestos) paint I got of you last 
fall Is entirely satisfactory. I want nothing better. 

Yours respectfully. 
(SIgned) D. T. CLIPPINGER. Druggist. 

We keep a full assortment of Esterbrook's, Gillott's, 
Spencerian. perry·s. and Lamar's Pens . Send for price 
Ilst to J . Leach. 8fI Nassau st., New York. 

Wanted-Situation as Foreman, with a live Brass 
FInishing Firm. who wish to make a specialty of globe 
valves and compression work. Address " H," P. O. Box 
351, Brookline, M .... s .  

Carre's French Cylindric Carbons. for Electric Light 
and Experiments. Imported and for sale by C. Raonx. 
296 Pearl St .• New York. Price list sent to all applicants 

Slate Rights of a Useful Article for sale. Thea. W. 
Clute. Washington, D.  C. 

Apply to J. H. Blaisdell for all kinds of Wood and 
Iron Worldng Machinery. 10'1 Liberty St., New York. 
Send for lllustrated catalogue . 

Lubricene. Gear Grease, Cylinder and Machinery Oils . 
R. J .  Chard. 6 Burling Slip. New York. 

Telephones repaired. parts of same for sale. Send 
stamp for circulars. P. O. Box 205. Jersey City. N. J. 

Our new Stylographic Pen (just patented). having the 
duplex interchangeable point section. Is the very latest 
Improvement. The Stylographlc Pen Co .• Room 18. 169 
Broadway, N. Y .  

Shaw's U .  S.  Standard of Pressure. Mercury Gauges, 
all pressures. Steam, Hydraulic, an,l Vacuum . Best for 
pumping stations and pipe lInes. 915 Ridge Ava., PhlJa.. 
delpbla, Pa. 

Advertising of all kinds in all American Newspapers. 
Special lists .free. Address E. N. Freshman & Bros •• CIn
cinnati. O .  

For Sale.-A Baltimore City Fire Department Steam 
Fire EngIne. In complete worldng order. Address P . O .  
Box 676. Baltimore. M d .  

Metallic Piston Rod Packing Company. 773 Broad St., 
Newark. N. J. Agents wanted ; terms liberal. 

Skinner & Wood, Erie. Pa., Portable and Stationary 
Engines. are full of orders, and withdraw their illustra
ted advertisement. Send for thclr new clroulars . 

Asbestos Board on Chimneys preventS their heat from 
a.lIectlng the temperature of rooms through which they 
pass. Asbestos Pat. Fiber Co . •  11m., 194 Broadway. N. Y. 

Sweetland & Co . •  126 Union St. , New Haven, Conn., 
manufacture the Sweetland Combination Chuck. 

Power. Foot. and Hand Presses for Metal Workers. 
Lowest prices. Peerless Punch & Shear Co . . M Dey St.,N.Y, 

The Brown Automatic Cut-off Engine; unexcelled for 
workmanship. economy. and durability. Write for in
formation . C. H. Brown & Co., Fitchburg. Mass. 

Corrugated Traction Tire for Portable Engines, etc. 
Sole manufacturers., H. LlOyd, Sou & Co .. Pittsburg. Pa.. 

For the best Stave, Barrel, Keg, and Hogshead :Ma
ohInery. adcness H. A. Crossley. Cleveland. Ohio. 

Best Oak Tanned Leather Belting. Wm. F. Fore
paugh. Jr .. & Bros. 58l Jelferson St .• PhIladelphia. Pa. 

National Steel Tube Cleaner for boiler tubes. Adjust
able. durable . Chalmers-Spence Co • • 40 John St .• N. Y. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St •• Philadelphia. Pa . 

Stave. Barrel. Keg. and Hogshead Machinery a spe
Cialty, by E. & B. Holmes. Bumtlo. N. Y .  

Solid Emery Vulcanite Wheels-The Solid Original 
Emery Wheel .,- other kinds Imitations and Inferior. 
caution.-our name Is stamped In full on all our best 
Standard Belting. Pacldng. and Hose. Buy that only. 
The best Is the cheapest. New York Belting and Paclr
Ing Company. 37 and 38 Park Row. N .  Y. 

Nickel PJating.-Sole manufacturers cast nickel an
od )s. pure nickel salts. Importers Vienna lime, crocus. 
etc. ColI:dlt, Hanson & Van Winkle. Newark. N. J., and 
92 and 94 Liberty St., New York. 

Presses. Dies. and Tools for working Sheet Metal. etc. 
Fruit & other can tools. Bliss & W!lllam.s. B'klyn. N. Y. 

Instruction in Steam and Mechanical Engineering. A 
thorough practical education. and a desirable situation 
as soon as competent, can be obtained at the National 
Institute of Steam EnlCineerlng. Bridgeport, Conn. For 
particulars. send for pauipblet. 

Hydraulic Jacks. Presses and Pumps. Polishing and 
Bulllng Macblnery. Patent Punches. Shears. etc. E. 
Lyon & Co •• 470 Grand ·St •• New York. 

Forsaith & Co .• Manchester, N. H . . . & 207 Centre St. , 
N. Y. Bolt Forging Machines. Power Hammers. Comb'd 
Hand FIre Eug. & Hose Cardages. New & 2d hand Macbln
ery. Send stamp for \lIus. cat. State jUHt what you want. 

Air Compressors. Blowing Engines. Steam Pumpina 
Machinery , Hydraulic Presses. Philadelphia Hydraullc 
Works. Philadelphia, Pa. 

For Alcott's Improved Turbine, see adv. p. 297. 
Burgess' Non·conductor for Heated Surfaces ; easily 

applied. elllclent , and Inexpensive . Applicable to plain 
or curved surfaces. pipes. elbows. and valves. See p. 284 .  

Eclipse Portable Engine. See illustrated adv., p. 413. 
Wright·s Patcnt Steam Engine. with automatic cut 

olf. The best elllllne made. For prices. address William 
Wright, Manufacturer. Newburgh. N. Y .  

Ore Breaker, Crusher. and Pulverizer. Smalier sizes 
run by horse power. See p.1S.  Totten &·Co .• Pittsburg. 

For best low price Planer and Matcber. and latest 
Improved S .... h. Door. and BlIn 1 Machinery. Send for 
catalogue to Rowley & Hermance. Williamsport, Pa. 

Blake " Lion and Eagle " Imp'd Crusher. See p. 13. 
Steam Engines. BoUers, Portable Railroads. Sugar 

·Mllls .  Atlantic Steam EngIne Works. Brooklyn. N. Y. 
Peek's Patent Drop Press. See adv., page 14. 

Blake's Patent Belt Studs. The best fastening for' 
rubber or leather belts. Greene, �weed & Co., N. Y. 

J titufifit jmtritlu. 
The Chester Steel Castings Co. , oftl.ce 407 Library St., I fall of six feet. Could I obtain su1licient power from it 

Phllsdelphla. Pa .. can prove by 15.000 Crank Shafts. and with 81Iy kind of wheel, to run a wood-turning lathe for 
10,000 Gear W heels. now In use, the superiority of their tnrnlng &mall stuff without damming the water? What 
Castings over all others.

: 
Circular and price list free. power would it supply? A. Your fal •. of water, if pro

Brass & Copper in sheets. wire & blanks. See ad. p. 13. perly applied to a good water wheel. would give you 
Linen Hose for Warehcuses and Hotels as prctection about one-11fth of one horse power,whlch would do your 

from lire. Greene, Tweed & Co . •  118 Chambers St .• N. Y. work. but!not wlthout.some kind of a dam. or ita equlva· 

Silent Injector, Blower. and Exhauster. See adv. p. 13. lent, to control the water. 
• 

Special' Wood-Working Machinery of every variety. (8) S. L. Z. asks : 1. What starch is used 
Levi Houston. Montgomery. PR. See ad . page 18. in laundrylng new-made shlrt8, how applied, and how 

Holly System of Water Supply atid Fire Protection ironed? A. Use com starch, boil to 8mooth paste,cool. 
for Cities and Villages. See advertisement in SOIEN- and starch the goods; dry qnickly. Before Ironing, 
TIFIO AlIlElIIOAN of Jut week. dampen down in thin. raw (unboiled) starch water. A 

4 to 40 H. P. Steam Engines. See adv. p. 418. little gum arabic or pure white wax Is often added to 
The best Truss ever used. Send for descriptive circu-

the boiled sta�h to aJl'ord ftne gloss. Iron in the 
lar to N. Y. Elastic Truss Co. 6SS Broadwa N York. I �ual way. Wlth a c

. 
ommon sad iron; then dampen 

• 
. 

Y'
. 
ew shghtly with � clean doth and the starch (raw) water, 

Steam Engines; Eclipse Safety Sectional Boller. Lam- i and polish briskly with a polishing iron. 2. Where can 
bertville Iron Works. Lambertville, N. J. See ad.  p . 418. i I apply for information .n regard to nnclalmed estates in 
Alr Compressors. Clayton Stm. PumpW'ks,Bk'lyn. N.Y. I GermanyY A. Probably German Con8ul General U. S. 

Wheels and Pinions. heavy and light. remarkably I could assist you. 
strong and durable. Especially suited for sugar mills I (9) " Fax "  asks : What will effeetually and similar work, Circulars on application. Pittsburg 
Steel Casting Company. Pittsburg PIi. I 

keep off mosquitoes Y A. Try an infusion of pennyroyal 

New Economizer Portabl Eugin
' 

Be ill ad 13 
in water, or an infusion

. 
of quassia chips. e e. e us. v. p. • I Catechism of the Locomotive . 625 pages. 250 engrav (10) 0: L, W. asks : 1. How is � vacuum in 

logs. The most accurate. complete. and easily under- steam engme produced? A. By condensmg the steam 
stood book on the Locomotive. PrIce t2.50. Send for in the containing vessel. 2. How to line up a cross 
a catalogue of railroad books. The Railroad Gazette. '/3 head and shaft of an engine? A. To explain this would 
Broadway. New York. I require too much of · our space. Consult ..  Roper's 

Valve Re11tting Machine. See adv • • page 18. Hand Book of Land and Marine Engines." page 127. 

The Improved Hydraulic Jacks Punches and Tube 8. The rule for tlguring the horse power of an engine? 
Expanders. R. Dudgeon. 24 COl�bla St .• New York. I A. Square the diameter (in inches) of thc>cylinder. mul-

For Superior Sream Heat. A r. see adv. 18 
tiply the result by 0'7854, then multiply �his product �y 

. . 
ppa . , page ' . the average pressure of steam per square mch on the plS-

Hand Fire Engines, Lift and Force Pumps. for ftre � ton. and this product by the number of feet the piston 
and all other purposes. Address Rumsey & Co • • Seneca travels per minute, and divide by 38,000. The quotient 
Fall 

.
• , N.Y .• and 9S Liberty St . • N . Y. city, U. S . A. I is the nominal horse power, from which deduct 20 per 

Dl8.IIlond Tools. J. Dickinson, 64 NaSSllu St • • N. Y. cent for friction . 4. How can we tell when the center 
For Shafts, Pulleys. or Hangers. call and see stock of the piston Is in the center of the cylinder? A. By 

. kept at 79 Liberty St • •  N. Y. Wm. Sellers & Co . 1 measuring with proper ganges. 
Wm. Sellers & Co . • Pbila., have introduced a new (11) O. N. B. writes : 1. A while ago. hav-

injector. worked by a single motion of a lever. ing found several sm:"tches on my window, I wished to 
Sheet Metal Presses Ferracute Co Bridgeton N J get them out; so taking some ftour of emery and rub-

• . , . , • '
. bing it down. 1 succeeded in getting out the scratches. 

HINTS '1'0 CORRESPONDENTS. 

No attention will be paid to COmmunications unless 
accompanied with tbe full name and address of the 
writer. 

Names and addresses of correspondents will not be 
given to inq nirers. 

We renew our request that correspondent8, in referring 
to former answers or articles, will be kind enough to 
name tb'e date of the paper and the page. or the number 
of the question. 

Correspondents whose inquiries do not appear after 
a reasonable time should repeat them. If not then pub
lished, they may conclude that. lor good reasons, the 
Editor declines them. 

Persons desiring special information which is purely 
of a personal character. and not of general interest. 
should remit from $1 to $5. according to the subject, 
as we cannoL be expected to spend time and labor to 
obtain such information without remuneration. 

Any numbers of the SCIENTIFIO AlnmrCAN SUPPLE
lIIENT referred to In these columns may be had at this 
o1Ilce. Price 10 cents each. 

(1) R. C. writes : In finishing colored gold 
and gilt work with a scratch brush, electro-platers gen
erally use sour beer. letting it ftow freely on to the brush 
and work. The beer is dirty and bad smelling. Is there 
any clean ftuid which would answer the same purpose? 
A. Try thin starch water to which has been added a 
trace of sulphuric acid. 

(2) W. H. C. asks : How shall I clean old 
copper coins without injury to them? A. Dip in strong 
hot solntlon of potash or soda, rinse and dip lor a 
moment in nitric acid, after which rinse quickly in run
ning water. 

(3) H. P. B. asks how to recover the sil
ver that is contained in a solution of cYlLnide potasslnm. 
A. Place in the open air or under a hood with a good 
draught; add a small quantity of salt. then dilute sul
phuric acid nntil no further precipitate forms; allow to 
settle, wash the precipitate with clean'hot water; mix it 
with a small quantity of water acidi11ed with sulphuric 
acid.and a few fragments of pure'zinc; collect and wash 
the reduced silver, separate the remaining fragments of 
zinc; dry and melt with a little borax glass. 

(4) S. S. writes : 1. A has a mill, the ma
chinery of which is propelled by an overshot wheel 
with a veut or aperture of 144 Inches under a head of 
water of 2� feet. or 3() inches; he wishes to remove the 
overshot wheel and put in a turbine wheel, having 34 
inches vent under a head of 20 feet water. Which of 
the two will discharge the greater amount of water in a 
given time, and how much, say, in one minuteY A. The 
opening for the overshot wheel with a coefficient of dis.: 
charge of 0'68. the overshot 81S gallons per minnte. and 
the turbine 284 galloDs per minute. 2. I have no work 
which treat8 of such questions. Please commend one. 
if you know of one such. A. D'Aubisson on Hydrau. 
lIcs. 

(5) W. & D. ask : What is the best com-
position to renew the worn surface of gum beIts ? A. 
Manufacturers of rubber belts recommend " a compo
sition of equal partp of black lead and litharge mixed 
with boiled IIBseed oil. and japan enough to make it. 
dry quick." It is to be put on with a painter's brusb. 

(6) W. B. asks : Does it make any differ
ence where the exhaust pipe enters the cylinder of an 
engine? If so. where is the right place? A. If a hori
zontal engine. It is generally preferred to have it enter 
as near the lower side as possible. as it will then drain 
the cylinder of any water of condensation. 

(7) W. P. L. writes :  I have a stream of 
water which will supply 20 cubic teet a minute, with a 

but did not succeed in leaving the window as I wished. 
Now. the thing I wish to know is. what will restore the 
glass to its former polish? Have tried rotten stone and 
oil. but no effect was produced. A. Use .11nest rouge or 
putty powder. moistened with water. 2. Wishing to 
make some mucilage.and make it 88 cheaply as possible, 
I write to you to ftnd out how to do it. A. Dissolve a 
suftl.cient quantity of gum dextrine or gum arabic in 
hot water, and add a few drop8 of clove oil to prevent 
mouldiness. 

(12) J. V. R. asks : Would an electro-mag
net wound with two smaller wires be as eftI.cient as one 
wound with one wire just equal in . weight of metal to 
the two smaller-in each case the maguets to be of the 
same size and contain the same relative weight 'of 
metal? A. No, as it would be impossible to wind the 
two wires a8 compactly as the one larger one ;  however, 
there would not be a great deal of diJl'erence. 

(13) J. S. P. asks for a composition for 
rendering light canvas waterproof, which will not crack 
the canvas. A .  Saturate the 11bers with soap by boiling 
in strong soapeuds (castile or curd soap); press out the 
ex�.ess of liquid, and steep for twenty·four hours in a 
strong aqueous solution of alum; rinse in water. and 
repeat if necessary. 

(14) J. B. M. writes : 1. Suppose in a cylin
der. with two pistons at liberty freely to move,we Inter
pose a block between the two pi8tons ancr exhaust the 
atmosphere between the pistons. what is tbe prepsure 
on the block as compared with wbat it would be if the 
block be placed between a stationary cylinder head and 
one movable piston and the air exhausted? A. Tbere Is 
no difference. 2. And In each case how is the amount 
of pressure to be estimated, taking no account of 
friction. weight. or inertia of the pistonY A. In eltber 
case multiply the area of one piSton in aquare inches 
by 14'75. the result is total pres8ure in pounds. 

(15) B. W. M. writes : I wish to do my own 
In@urance. and want to know what machinery I would 
need to throw an eighty foot stream of water. what 
size hose and nozzle. how much horse power. etc. ? I 
have II twenty-11ve foot deep well. and my buildings will 
be seventy-be .teet deep, lI1ty feet front, and about 
twenty-ftve feet high. A. Use one nozzle. 1� inches 
diameter, or two of � inch diameter; hose 2� Inches 
diameter. A steam pump.with 10 inches diameter steam 
cylinder .and 6 Inches water cylinder. by 12 inches stroke, 
would suit; or·if you use a " hand " 11re engine, get one 
of the largest class. wi.th 8 inches diameter pumps. When 
in full work they require about tortymen on the brakes. 

(16) R. E. M. asks : 1. Does a cylinder be
come smaller In tbe bore by the expansion upon becom
rng hot? The cylinder is 10 inches bore. about 1)4 inches 
in thickness. A. No. 2. Can you iuform me where I 
can g.,t a good reliable book, at a moderate cost, giving 
directions for hammering ssws Y A. You will ftnd a 
good article on the.subject on p. 259, Vol. 86, SCllINTIII'IO 
AJlIERICAN. 

(17) W. L. I. writes : I have an engine cy
linder. 9J4'x18 inches, and 7 foot drive wheel. Is a IJ4' 
inch steam pipe large enongh to give full power to en· 
gineY A. No. it should be at least 2)4 Inches diameter. 

(18) E. J. O. writes : Having read your 
article on elevators in the SCIENTIFIO AMERICAN of 
June 5. it occurs to me that the differential block 
and chain might be applied to hoisting and descending; 
it would doubtless be safer than anything now used, 
and would require bu t a small engine to work at. I 
presume If some one or more of our elevator makers 
had the matter bronght before them throngh proper 
channels they might be induced to try the experiment. 
A. We have no doubt such an application of the diJl'er
ential block might be made successfully. 

(19) E. S. M. asks : How much pressure 
can one man give with a jack screw, lever four feet 
long. and screw fonr threads to the inch Y A. 192 times 
the amount of pull on the end of the lever. less about 
thuty per cent for friction. 

MINERALS, ETc.-Specimens have been re
ceived from the following correspondents, and 
examined, with the results stated : 

C.-The samples prohably contain no gold ; a ftre 
aesay is the only way of settling this point' beyond 
doubt. -A. A. R.-It is a ferruginous (iron impregnated). 
silicious clay. containing a small quantity of carbona
ceous matters. Of little value.-A. M. C.-They con
sist chlefty of Iron sulphuret (pyrites). Of littlevalue.
H. F. C.,  Jr.-quartz and mica. 
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Letters Patent or the United State. were 

Granted In the Week. Endln&!: 

June 8, 1 880. 
.l.ND E.l.CH BE.l.RING TH.l.T D.l.TE. 

[Those marked (r) are reissued patents.l 

A printed copy of the specl1lcatlon and drawllll!' of any 
patent In tbe annexed list. also of any patent Issued 
since 1866. will be furnlsbed from this olllce for one dol
lar. In orderllll!' please state the number and date of tbe 
patent desired. and remit to Munn & Co . • S7 Park Row. 
New York City. We also furnish copies of patents 
granted prior to 1866·; but at Increased cost. as the speci
fications not being printed. must be copied by band. 

Adjustable bracket. C. E. Kells. Jr. . .  . . . . . . . . . . . .  228,645 
Air cy1Inders. relief valve for, J .  Hoyt • • • • . . . . . . . •  228.582 
Air elllllne. J. A. Woodbury et al . . . . . . . . . . 228,712 to 22!!.716 
Alr engine heater. J. A. Woodbury et al . . . . . . . . . . .  228.717 
Album. J. W. H. Doubler . . . . . . . . . . . . . . . . . . . . . . . . . . . .  228.451 
Alloy, metallic. C. J. A. &; G. A. Dick . . . . .. . . . . . . . .  228.615 
AnIma.l trap. J. L. Symonds . . . . . . . . . . . . . . . . . . . . . . . .  228.698 
Annunciator drop, J. M. Wheeler . . . . . . . . . . . . . . . . . .  228.578 
Ax. A. K. Roberson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  228.681 
Axle box. car, T. L. Luders . . . . . . . . . . . . . . . . . . . . . . .  228.657 
Bale tie. D. A. KIlmer . . . . . . . . . . . . . . . . . . . . . . . 228.6t8. 228,ll49 
BaJIng press. J. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 228.515 
Barbing machlue. T. J. & P. F. Howe . . . . . . . . . . . . .  228.685 
Bed lounge. G. Snyder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  228.690 
Beehive. S. M.oore. . . . . . . . . . .  . . . . . . . .  . . . . . . . .  . . . . .  228,666 
Beveled gears. machIne for trimming. Smith &; 

Course . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  228.m 

Binder for book •• metallic self, C. M. JellIlf . . . . . . 228.642 
Binder. temporary. S.  R. Hopldns . . . . . . . . . . . . . . . . . .  228.m 
Binder. temporary. G. F. WIIU . . . . . . . . . . . . . . . . . . . . . 228.5ll1 
Bird Cl84!e. H. Bishop . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . .  228.438 
Bl!'8t furnace. J .  M. Hartman . . . . . . . . . . . . . . . .  . . .. 228.528 
Bol or strap fastener. N. 'l'hompson . . . . . . . . . . . . . . .  228.697 
Boot 'and shoe heel linings. device for repairing. 

C. E. Whittlesey ......... . ....... ......... ... .... lI2!',709 
Boot and shoe sole., machine for shaping. J. B. 

Johnson (r) . . . . . . . . . . . . . . . . . . . .  . . . . .  . . . . . . . . . . . . . .  9.245 
Boot. India-rubber. G. Watldnson . . . . . . . . . . . . . . . . . 228.49& 
Bottle stopper. A. Albertson . . . . . . . . . . . . . . .  228,438. 228.434. 
Bottle stopper. J. J. Allison . . . . . . . . . . . . . . . . . . . . . . . .  228.!182 
Bottle ·Stopper. J. G. Krieger . . . . . . . . . . . . . . . . . . . . . . .  228.6110 
Bottling machine. Gillman &; Spencer . . . . . . . . . . . . . .  228,625 
Bracket hook. J .  S. Lash . . .. . . . . . . . . . . . . . . . . . . . . . . . . 228.652 
Bridge gate, safety. A .  Hunt. . . . . . . . . . . . .  • . . . . . . . .  228.840 
Bridle binder. G. n·. Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  228,564 
Brush holding cap for mucilage bottles • ...to .• M .  

W .  Carr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  228,608 
Buckle. W. T. Re .... er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  228.678 
BUrglar aJa.rm. K. E. Timmermann . . . . . . . . . . . •. . . .  228.490 
Burial case. Reese & Zell . . . . . . . .  . . . . . . . . . . . . . . . . . .  228.679 
Button. separable. E Shrier . . . . . . . . . . .  . . . . . . . . . . . .  228.563 
Calculator, B. L. Davis . . . . . . . .  . . . . . . . . .  . .  . . . . . . . .  228.448 
Caloric engine; J. Jenkins . . . . . . . . . . . . . . . . .  . . . . . . . . .  228.643 
Can opener. W. lD. Brock . . . . . . . . . . . . . . . . . . . . . . . . . . . .  228,595 
Car b .... ket rack. railway. W. G. Creamer (r) . . . . . .  ' 9.288 
car brake. C. Ammarell . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22<l.1iII4 
Car coupling. J. H. Bull . . . . . . . . . . . . .  . . . . . . . . . . . . .  228.599 
Car coupling. E. H. Moorman . . . . . . . . . . . . . . . . . . . . . .  228.469 
Car coupUng. G; W. Putman . . . . . . . . . . . . . . . . . . . . . . . .  228,675 
CR�, stock. C. H. & W. G. Webster . . . . . . . . . . . . . . . . . .  228.499 
Carpet stretcher. J. M. Miller . . . . . . . . . . . . . . . . . . . . . .  228.668 
Carpet stretcher, Smith & Winters . . . . . . . . . . . . . . . . . 228.669' 
Carriage clips. die for swaging. S. M. Hoye . . . . . . . .  228.686 
Carriage curtain f .... tener. H .  P. Hunt . . . . . . . . . . . . .  228.586 
carriage dash frame. G. M. Peters . . . . . . . . . . . . . . . . .  228,474 
Carriage dashes. f .... tenlng attachment for, B. J .  

W8l'den . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  228,575 
Carriage seat Iron for shifting ralls, G. E. Spare . •  .028.483 
Carriage toP. O. c. CoglCius . . . . . . . . . . . . . . . . . . . . . . . .  228.4« 
cartridge. B. E. Valentine . . . . . . . . . : . . . . . . . . . . . . . .  228.494 
cartridge crimplug machines. feed attachment to 

metallio. Day & Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . .  228.447 
Cults and bottles under pressure. apparatus for 

ruling. J. C. G. Hupfel . . . . . . . . . . . . . . . . . . . . . . . . . . .  228.689 
Chair seat and back. M. Merklen . . . . . . . . . . . . . . . . . . .  228.682 
Chamber mulller. T. II . Lane . . . . . . . . . . . . . . . . . . . . .  228.539 
Chart. dressmaker·s. C. H. Grillln . . . . . . . . . . . • . . . . . .  228,527 
Cheese safe. W. H. Gordon . . . . . . . . . . . . . . . . . . . . .  ; . . .  228.627 
Churn. J. M. Keen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22 1.646 
Clock case; H. J. Davies . . . . . . . . . . . . . . . .  ' . . . . . . . . . . .  228.618 
Clock case, Davies &; Somers . . . . . . . . . . . . . . . . . . . . .  . 228.614 
Clutch. frlctlon • .  W .  Oesterleln . . . . . . . . . . . . . . . . . . . . . .  228,552 
Coal washllll!' machine. G. Lauder . . . . . . . . . . . . . . . . . .  228.465 
Colfee pot attachment. M. P. Hathaway . . . .  : . . . .  228.632 
Collar and culf, G. K. Snow . . . . . . . . . . . . . . . . . . . . . . . . .  228,568 
Cooldug apparatus. D. M. Small . . . . . . . . . . . . . . . . . . 228,482 
Cork cutting machine. F. L. Blair . . . . . . . . . . . . . . . . . .  228.489 
Cotton chopper. rotary. J. C. Lee . . . . . . . . . . . . . . . . . .  228.658 
Cotton condenser, T. Camp (r) . . . . . . . . . . . . . . . . . . . . . .  1I.2M 
Crib. chlld's, F. H. Brown . . . . . . . . . . . . . . . . . . . . . . . .  228.596 
Curbing and JlUttering for sidewalks. ete., F. Tim-

mons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  228.700 
Dental plugger, G. B. Snow (r) . . . . . . . . . . . . . .  . . . . . . .  9.248 
Desk, table, D. M. Stevenson . . . . . . . . . . . . . . . . . . . . .  228,570 
Diving bells; arm and attachment for. C. F. Pike. 228.556 
Door and window fastening. N. Thompson . • . • . • . •  228.698 
Door hanjrer. J. W. Coburn . . . . . . . . . . . . . . . . . . . . . . . . .  228,60'1 
Dust pan. W. lI. Stichter. . . . . . . . .  . .  . . . . . . . . . . . . . . . .  228.692 
Euel. A. R. Beal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2'lS.4S6 
Edge trimming tool. Gooding & Taylor . . . . . . . . • . . . .  2'J8.£56 
Electrlo machIne, dynamo. H .  S .  Maxlm . .  .228.548, 228.5« 
Electric machines, brush for magneto. H.8.M&xIm 228,046 
Electrical machInes. commutator for IIl&II'neto. H. 

S. Maxim . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  228,545 · 
Electro-magnetlo motor brake. T. A. Edison . . . . . .  228.617 
Elevator. W. I. Page . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . .  228.4'/3 
Elevator tor loading and unloading vessels. S. A. 

Bates . . . . .  . . .  . . . . . . . .  . .  . . . . . . . . . . .  . .  . .  . .  . . . .  . .  . . . .  228.598 
EmbRlmiIi«- and ' preserving animal substanoejl 

process and compound for, 1'. C .  Doremus . . . .  228,519 
Embroidering machine. E. Cornely . . . . . . . . . . . . . . . . 228.445 
Envelope letter sheet. A. C. Flef-cher . . . . . . . . . . . . .  228,52'l 
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Fan, fiy, W. O. Lincoln . . . .  , . . . . . . . . . . . . . . . . . . . . . . . :. 228.<166 
Fare box, P. Herdic. . . . . . . .  . . . . . .  . . . .  . .  . .  . .  . . . . . 228.500 
Feed bag for borse., V. H. B, Barrlnj!1;on�Kennett 2'J8.531 
Feed water heater, E. Reynold .. . . . . . . . . . . . . . . . . . . .  228,418 
Fertilizer., machine for making, Jan •• en & 

Baugh, Jr . . . . . . . . . . . . . . . . . . . . . .  _ . . • . . . . . . . . . . . .. . 228.641 
File blank., grinding maohlne for, C. Vogel. . • • . .  2'J8,57� 
Firearm,.magazine, A. Schneider • • • • . . . . . . . . • . . .  228,560 
Fire e.cape ladder. J. F. H. King . . . . . . . . . . . . . . . . . . 228,647 
Fire extingul.her. automatic, L .  A .  Fol.om . . . . . .  228.621 
FI.hlng file., book for carrying. M. Bray . . . . . . . . . •  228.511 
Flour mill., di.lntegratlng apparatus for, Nagel 

&; Kaemp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  228.669 
Folding boat, Murray & Baker . . . . . . . . . . . . . . . . . . . . . .  228,470 
Foot re.t and boot jack, combined, Zimmerm�n &; 

Clute . . . . .  . . . . .  . .  . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  228.58l 
Foot warmer and lantern, comb'd, J. J. Towle . . . .  228,701 
Fruit drier, W. R. Phillip . . .  ; . . . . . . . . . . . . . . . . . . . . . . . .  228.673 
Fruit drier, J. IV. Seymour . . . . . . . . . . . . . . . . . . . . . . . . . .  228.561 
Furnace .hleld, H. McDonald . . . . . . . . . . . . . . .  228,548. 228.549 
Garden implement. W. J .  Hosack . . . . . . . . . . . . . . . . . .  228.63B 
Gas apparatu., H. S. Maxim . . . .  . . . . . .  . . . . . . . . . . . . .  228.541 
Gag meter. A. Carpenter . . . . . . . . . . .  . . . .  . . . . . . . . .  228.518 
Gate. J. M. Bean . . . . .  . . .  . . . . . . . . . . . . . .  . . . .  . . .. . . . . .  228,436 
Gla.s scaUoplng machine; R. Voit . . . . . . . . . . . . . . . . . 228,495 
Glove fasteuer. W. H, Storey . . . . . . . . . . . . . . . .  , . . . . .  228.484 
Glue. apparatus for evaporating liquors for the 

manufacture of. A. & E, Lister . . . . . . . . . . . . . . . .  228.542 
Glue drying apparatus. A, & E, LI.ter . , ' , . . . . . . . . •  228,54l 
Governor for water wheels, etc., H. D. Snow . . . • . 2'lS,566 
Governor, water plevator. J. C .  Fulton . . • . . . . . . . . .  228,524 
Grain. middlings. etc., roll for reducing, W. D. 

Gray . . . . . . . . .  . . . . . . . . . . . . . . . . .  . .  . .  . .  . .  . .  . .  . . . . . .  228.525 
Harrow, marker� and cultivator, combined. E. 

Dark et  al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  228,612 
Harrow tooth, G. Nimmo . . . . . . . . . . . . . . . . . . . . . . . . . . . .  228,551 
Harve.ter. C. W. Levalley . . . . . . . . . . . . . . . . . . . . . . . . . .  228,540 
Harvester, J, &; E. Panton (r) . . . .  . . . . . . . . . . . . . . . . .  9.239 
Harvester rake and reel, comb'd. W, A. Kirby (r) 9,240 
nat bodies. etc., felting, J. T. Waring . . . . . . . . . . . . 228.70J 
Hat lIanging machine. R. Clark. Jr . . . . . . . . . . . . . . . .  228,606 
Hay pres., W .  A. Wright" . .  " . .  " ,  . . . . . . . . . . . . . . . . .  228,503 
He'arse curtaIn fixture, A. Turnbu11 . • • • . . . • . . . . . . . .  228,702 
Horse power. W. A. Wright . . . . . . . . . . . . . . . . . . . . . . . . .  228.504 
Horse power equalizer, J. T. Warren . . .. . . . . . . . . . . .  228,576 
Horseshoe. W.  H .  Hullng . . .  " . . . .  . . . .  " . . . . . . . . . . . . .  228.533 
Hor.eshoe, A. M. Truax , ' . . . . . . . .  " . . . . . . . . . . . . .  " . .  228,492 
Ice, production of cold for mariufacturing, C. M .  

T, Du Motay . . . . . . . . . . . .  " .  : . . . . . . . . . . . . .  " . . . . .  228.488 
Ironing machines\ clothes 8upportfng apron for, 

H .  E. Smith. " . . . . . . . . . .  " . .  " . .  " . . . . . . . . . . . . . . .  228,565 
Knitting machine. circular, B. F. Shaw . . . . . . . . . . . .  228.480 
Lacing hook, M, Bray. . . . . . . . . . . . . . . . . . . .  . . . . . . . .  228.509 
Lacing hook, boot and shoe, M. Bray . . . . . . . . . . . . . .  228.510 
Lamp, mill, P. Wan . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  . .  228,491 
] ,ard cooler, 4. A. Stanley . . . . . . . . . . . . . . . .  " . . . . . .  " 228.691 
Last, W. R. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " 228,66' 
I.utch. W. E, Sparks " . . . . . . . . . . . . .  " . . . . . .  " . . . . . . . .  228.569 
I.eaf turner, W. &; J. M. Burkart . . . .  " . . . . . . . . . . . . .  228,600 
I,eather pulp, production of articles by solidify-

ing, Hyatt & Steven . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . .  228,'63 
Leather .plittlng and beveling machinery, Dancel 

&; Smith (r)" . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,235 
Life preserving mattress, B. Palmer . • . • . . . . . . . . . . .  228,671 
Loom; <llrcUJar. A. nan . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  228.589 
Loom doup heddle, G. Ziegler . . . .  " . . . . . . . . . . . . . . . .  228,580 
Mall 10ck'label holder, J .  E. Thom.soii: . . . . . . . . . . .  228,573 
Manure riike, E .  M .  Hand . . . . . . . . . . . . .. . . . . . . . . . . . .  2�8.631 
Match bOll:, C. Buckley . .  � . . . . . . . . . . .. . . . . . . . . . . . . . .  228.598 
Match .afe, H. H. Elwell. . . . . . . . . . . . . . . . . . . . . . . . .. . .  228,452 
Meat chopper, A. T, Huff . . . . . . . . . . .  : . . . . . . . .  " . . . . . .  228,5:35 
;\letal working pre ••• Perkins & McNaught . . . . , . . .  228.554 
Metalitc can and box. M, Bray . . . . . . . . . . . . . . . . .  " . .  228.512 
Milk cooler, F. G. Butler. . . . .  . " . . . . . . . .  . .  . . . . . .  228.602 
Milk receptacle, M. P. Allen . . . . . . . . . . . . . . . . . . . . . . . . .  228.583 
MilI.tone dre •• lng machine, P. M .  Haas . . . . . . . . . . .  228,630 
Mining drill., .teel bar for. W. A. Sweet . . . .  " . . . . .  228,435 
Mirror, refiectlng, C. Weldt . . . . . . . .  " . . . . . . . . . . . .  , 228,706 
Monkey wrench, S. H. Bellows . . . . . . . . . . . . . . . . . . . . . 228,437 
Mop wringer, A. L. Burtis . . . . . . . . . . . . . . . . . . . . . . . . .  2'J8,601 
Motion, apparatus for tran.mltting chronometric. 

H'. J. IV enzel. . . . . . . . . . . . . . . . . . . . . . .  " . .  . . . . . . . . . .  2'J8,577 
Nnts; cleaning and separating, B. F. Walter . . . . . .  228.703 
Oatmeal machine. W. Eberhard . . . . . . . . .  " . . . . . . . . .  228,520 
Oatmeal macblne, W. Heston . . . . . . . .  " . . . . . . . . . . . .  228,581 
Ore .eparating apparatus. W. L .  Imlay . . . . . . . . . . . .  228.719 
Oven and oven door. W. C. DaVis (r) . . . . . . . . . . . . . .  9,243 
Ovens. pan re.t for, Filley &; Boileau . . . . . . . . . . . . . . .  228,620 
Packing • • team pi.ton, W. w. St. John . . . . . . . . . . . .  228,Ml 
Padlock. J. Loch . . . . . . . . . .  . . . . . .  . . . . . . . . . . . . . . . . . .  228,656 
Padlock. permutation, E.tes &; Buckley . . . . . . . . . . .  228,619 
Paper cutting matlhine, G. W .  Smith . . . . . . . . . . . . . . . 228.666 
Plano string bridge. W. C. Elli. (r) . . . . . . . . . .  " . . . . . .  9,287 
Pile, Iron, 1. W. Maclay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22R.467 
Plipe wrench, W. C. We.terlleld . . . . . . . . . . . . . . . . . . . . . 228.707 
Pitcher, double-walled. A. G, Golding . . . . . . . . . . .. ..

. 228.626 
Planter. corn, F. S. Wing . . . . . . . . . . . . . . . . . . . . . . . . . .  229,110 
Plastering. forming hard IInlsh on, Arrouquler &; 

Barrett . . . . . . . . . . . . . . . .  . .  . .  . .  . . .  . .  . .  . .  . .  . .  . .  . . .  228,587 
Plow pOint, rever.lble, M. M. Bower. (r) . . . .  , . . . . .  9,236 
Plow, sulky, G. M. Marks . . . . . . . . . . . . . . . . . . . . . . . . . . .  228,659 
Plow, .ulky. W .  B. Quick . . . . . . . . . . . . . . . . . . . . . . . . . . . .  228,676 
Pole and harness, combined, J. EmmeL . . . .  . .  . . . .  228,453 
Pole, Carriage, H .  Tine . . . . . . . . . . . . .  . . . . . . . . .  . . . . . . .  228,699 
Portable, elevator, H. H. Barnes . . . . . . . . . . . . . . . . . . .  228,591 
Portable engine furnaces, attachment for, G. W .  

Thayer. . . .  . .  . . . . .  . .  . .  . .  . .  . .  . . .  . . . . . . . . . . . . . . . . . . . .  228,489 
Potato .lIcer, J. Whitehead . . . . . . . . . . . . . . . . . . . . . . . . .  228,708 
Presses, circular feed apparatus for, G. H. Per-

kin. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  . .  . .  228,553 
Pressure gaUge, recol'dtng. A. M. Rherman . ,  . . . . .  228,4'49 
Printing machine fe¢dlng mechanism, J. T. Haw-

kins . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  228.529 
Printing pad, ela.tic transfer. G. K. Snow . ,  . . . , .  2'18,567 
Prin�lng, photo-mechanical, J. H. Whitley • . . . .  , .  228,579 
Printing press. multiple color, S .  Crump . . . . . . . . . . . 228,517 
Privy wells, straIner for, B. MenBCh • • • . • . . • . . . . . . . •  228,661 
Pulp mills. feed mechanlem for wood. A. W. Prie.t 228.'77 
Pump and feed water heater. G. Kratz . . . . . • • • • . • 228,5,'l8 
Pump valve. lift. H. V. Myer. . . . . . . . . . . .  . .  . . . .  " 228,668 
Radiator. J. Du Bol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  228.616 
Railway cattle gate, D. Hamman . . . .. . . . . . . . . . . . . . .  2'J8.459 
Railway signal, A, J, ·Rose . . . .  " . . . . . . . . . . . . . . . . . . . .  228.663 
Railway s\j(nal, electric, O .  Ga •• ett . . . .  . . . . • • . . . . .  228,455 
Railway .Ignal, pneumatiC, D. &; T. Morris . . .  , . . . .  228.550 
Railway .wltch, .J .  M. Moore . . . . . . . . . . . . . . .  . . . "  . .  228,665 
Railway track •• apparatus for laying, 'l'. Adams . ,  228,505 
Refrigerating proce.s and apparatus, C .  T. Du . 

Motay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  228,487 
Rein holder. A. Warth . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  228.705 
Rivers navigahle. device for rendering, H. Haupt 218,633 
Road engine, T. Aveling . . . . . . . . . . . . . . . . . . . . . . . . . . . .  228.5B8 
Roiling stOOl bars "for mining drills. roll for, W. A. 

Sweet � . . . . . . . .  ; . .  . .  . . .  . .  . .  . . .  . . . . . .  . . . .  ' " 228.486 
Sash f .... tener. A. E .  French . . . . . . . . . . . . . . . . . . . . . .  228,523 
Sash'Iook, Nickerson &; Tltn.ey . . . . . . . . . . . . . .  228.411, 228,472 
Saw filing machine, gin, W. B. John.on . . . . . . . . . . .  228.64' 
Scarf, rieck, C .  C. Hancock . . . . . . . . � : . . .  . . • . • . • . . . •  228,460 
Sealing pre.s, punch. etc .• J .  E. Thomson . . . . . . . . .  228,512 
Sewer gas trap. A. F. Pfiughaupt, Jr . . . . . . . . . . . . . . .  228,614 
Sewing machine. J .  Connelly . . . . . . . . . . . . . . . . . . . . . . .  228,611 
:;ewing machine needle, W. C. Cross . . . . . . . . . . . . . . 228,446 

Ititnfifit �mtritau. 
Sewing machine folding attachment, Foley &; 

Comee . .  . .  . .  . .  . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  228,622 
Sewing machine rullling or gathering attachment. 

J. M. Griest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  228.457 
Sewing maChine, straw braid, E. Wiseman . . . . . . .  228.711 
Shade holder, N. L. Bradley . . . . . . . . . . . . . . . . . . . . . . . .  228,594 
Shingle drying apparatus, W. A. Kitts • . . . . . . . . . . .  228,464 
Shirt bosom attachment. L. Churchill • . . . . . . . . . .  , '  228,514 
Shoe nail wire, O. R. Chaplin . . . . . . . . . . . . . . . . . . . . . . .  228,6Oti 
Shoe tiP. H. Wblte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  229,500 
Shot machine, E. Shiver . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  228,481 
Skylight. Campbell & Dunlevy . . . . . . . . . . . . . . . . . . . . .  228,4{3 
Slate. reversible. S .  Reed . . . . . . . . . . . . . . . . . . . . . . . . . .  228,559 
Sleigh bell strap, C. G. Bevin . . . . . . . . . . . . ... . . . . . . . . 2'J8,508 
Snap hook, W. Gra •• lck . . . . . . . . . . . . . .  " . . . . . . . . . . . . . .  228.628 
Spark arre.ter. H. R. Campbell . . . . . . . . . . . . . . . . . . . .  228.442 
Spectacles. Wilson .Ii; Meigs (r) . . . .  " . . . . . . . . . . . . . . . .  9,241 
Spindle., machine for grinding, A. B.ll. . . . . . . . . . . .  228.590 
Spur I A. Buermann . . . . . . . .  . • . . . . . . . . . . .  . . . .  . .  . .  :J8,441 
Staging, portable and adjustable. A. Dawes. ,  . . . . .  228.518 
Stamp feeder, ore, E. Coleman . . . . . . . . . . . . . . . . . . . . .  2'J8,609 
Steam bOiler, W. M. FI.her . . . . . . . . . . . . . . . . . . . . . . . . .  228.521 
Steam engine, hydro, C. F. Pike . . . . . . . . . . . . . . . . . . . .  228,555 
Steam heater. J B. Pierce . . . . . . . . . . . . . . . . . . . . . . . . . .  228,475 
Stili. alcohol,' A .  Dleryckx . . . . . . . . . . . . . . . . . . . . . . . . .  228.449 
Stirrup, O. V. Flora (r) . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  9,244 

�a).1fdi:$fmttt1:$. I 
---
lnMide Paire, each Insertion • • •  7'fJ cents a line . , 
Back Palre, each i nsertion • • •  $1 .00 a line. . 

__ . (About e\j(ht words to a line.) . 
l!l'fH/'l'aving8 may head advertisements at the same rate 

per tine, by meamrement, as the letter press. Adver
tisements must be received at publication Office as early 
as Thursday morning to appear in next issue. 

I'JF 'l'he publlshers of this paper guarantee" to adver- I 
tlsers a Circulation of not le.s than 50,000 copies every 
weekly issue. 

BECKER'S PATENT 
WASHING  MACH I N E  IMPROVED.  

[JULY 1 0, 1 880. 
TH E MAC IC CICAR FAN. 

spreads out an elegant eir· :h:�:::le�fo:�i�i�U!�t� 
it grOWl smaller and smaller, 
t

adually but surely dlaa
r

pear-
b�:nit4!�!�1'left.t1

l
Whlr!�� 

comes from. or where it goes to, 
is a mystery difficult to nn· 
ravel. An immense deal of fun 
may be bad by young men pla
eine it among tbeir cigars and 
offering it to a friend a& an 
�'extra impoded brand." The 
fan can be opened and closed very rap'dly, is strODiS and 
compact, can be ca1'l'ied. In the 
pocKet or ei�ar ease, and is .1-
ways ready for use. Price, 30 
cents, three for '15 cents, or $2.00 per dozen, by mail post
paid. Clean Postage Stamps, 

of any denOJ;nlnatlon, accepted the same as cash. Address, 
Enreka Trick and Novelty Co., 

I'. O. Box 4614. 39 Ann St., New York. 

Stool and cane, combined. N'el.on & Young . . . . . . .  228,670 �UILTING MACHINES REOUIRED ! SEND PAR- F O R  S A L  E ,  Stove cover lifter .• L .  P .  Harder . . . . . . . . . . . . . . . . . . . .  228.48l tIcuIars to MESSRS. W. KENT &; CO., 23 Paternoster State and county right. for the sale and manufacture of Stove, heating, G: R. Moore (r) . .  . . . . . . . . . . . . .  . . . . . .  9.247 ROW, London, England. I U Miller's Combination Rack," a clothes· drying rack, 
Stove, reservoir cooll:. R. Galbraith , . .. . . . . . .  : . . . .  �,454 TO STOCKING LOOM MAKERS I- RE. 

scaffold for airing beds. etc . •  parlor SWing, baby holder, 
Submarine grappling tools. operating, C, F. PIke . 228.551 qulred. a certain number of loom. with the latest im- . ��r.

zo
iit;:'�J:����!I�'$��iJ? :e��:��'ii'il:r! ��.

aI
\ 

In 
Tablet bolder and hand stnmp, combined, J .  F,  proyements, by a manufacturer abont to e.tabll.h a Addre.s C. H. ABBOT, pieasant Hili, Cass Co., Mo. 

Barrows . . . . . . . . . . .  " . . . . . . . . . . . . . . . . .  .. .. . . . . . . . .  222.592 I bu.me.s. AI'Ply to MESSRS. W. KENT &; CO., 23 Pater-
Telegraph. duplex, W. Hadden . . . . . . . . . . . . . . . . . . . . .  2'28,458 noster Row, London, England. 
Telegr.ph.. distributing the wires of nnder-

ground. W. Mackintosh . . . . . . . . . . . . . . . . . . . . . . . . . .  228.658 
Telegraphic purposes, mechanism for perforating 

paper for. Anderson & Foote . . . . : . . . . . . . . . . . . . . .  228,585 
Telegrnphic purposes, mechanism for perforating 

paper for. Foote &; Ander.on . . . .  " . . . . . . . . . . . " .  228,623 
Telegraphic sounder, T. Cochran . . . . . . . . . . . . . . . . . .  228,608 
Telepbone .y.tems, .wltch and signaling appar-

atus for, G. L. Ander . . . . . .  " . "  . . . . . . . . . . . . . . . . .  2'JB,586 PROPOSALS FOR DUlL I.OCJKS A�D K EYS. 
Telephone transmitter, electrle, A. G. Bell . . . . . . .  228,507 POST OFFICE DEPARTMENT, Th�ater st�lIe, M . H. Mallory . . . . . . . . . . . . . . . .  " . . .  228.488 WASHINGTON, D. C., June 22, 1880. WAN'l'ED, BY A MAN WHO IS A 
ThIll cougllng, E. Beebe et al . . . . .. . . . . . . . . . . . . . . . . . .  228.506 In compliance with a provision In the law entitled " An ::t!,�h1�:r��a��g��I�N\�!id��n:!��g �y ���� e::;� Thill coupling. J, Rupert . . . . . . . .. . . . . . . .. . . . . . . . . .  22R.634 Act makmg appropriations for the .ervice of the Post h t ·t t· f th ' H ld '['ie strap attachment, Hudson & Alderman . . . . . . .  228,� , �:!cro���:m::r����:�,ea��;J;::r

J���nft,
J�� �'J:t;� s�:e�t :�ie�tsl o'ri

a 
st��m O:ppu����rig:s.

se
rdOfress 0 s 

Time lock. F. McDuffee (r) . . . . . . . . . . . . . . . . . .  . . . . . . . .  9.246 l ing a re-adverti.ement for proposal. for Mail I.ocks and _______ BOX 1338, Boston P. O., Boston, Mas •. 
Toilet Implement. duplex, A. McDonald . . , . . " . . . .  2'J8,660 Jfld'pg'iac£§·w�1i

r
���rc��:e�

h:ft'h�te�aii:e�1���R THE FRICTION CLUTCH CAPTAIN Torch. H. Profontalne . . .  " . . .. . . . . . . . . . .  " . .  " . . . . .  228,476 12 O'CLOCK NOON ON THE SECOND DAY OF AUGUST. 1880 Torpedo. grave, R. B. Lanum. . . . . . . . . . . . . . . . . . . . . .  228.651 for furnl.hing live new and different kinds of Locks and 
Toy locomotive, J .  B. Secor. . • . . . . . • . • . . . . . . . . . . • • 228,562 �:Ii�,

fr.ici��I�J� t>".::.1d��'t;:-�����
s
ti'e 0J.��

e 
:;'�

i
��llt

ate:, Toy pl.tol. J. H. Ro.e. , • . .  , . . . . . . . . . .  , . .  , . . . . . . . . . . . •  228,632 such as are to be used on the street letter-boxes of �e 
Truck, car, 1. C. Terry . . . . . . .  " . . . . . . . . . . . . . .  . .  . . . .  228.694 United State •• 
Twine cutter. J. A. Crocker . . . . . . . . . . . .  " . . . . . . . . . .  228,516 As the public expo.ure and searching examination 
Type bed, revolving, J. W. Richards . . • . . . . . . . . . . . •  227,680 necessary to intelligent bidding on any prescribed model 
Valve, automatic relief, B. O. Tyler . . . . . . . . . . . . . . .  228.493 ��:t:g;�tt�

d
f:itt:r

o
;:lai::�1 ;IY ��

a
l�c�� ��� ��;�i�� 

Valve • •  afety, J. Ab.terdam (r) . .  , . . " . . . . . . . . . . . . . .  9.242 ��i;E::R�:i:'o��f��r�:::PI�
e 
f�;'l}I'a'g��:� b��

n
r'::i�s

P
:�; Valves. electrical apparatus for operating, C. F .  a selection on the mechanical .klll and ingenuity whloh 

Pike. . . .  . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  228,558 a fair competition among inventors, hereby invited, may 
Vehicle. spring. W. M. Harris . . . . . . . . . .  ,. . . . . . . . . .  228.462 develop in .amples submitted by them. . 

VelOCipede, A. Vlck . . . . . . . . . . . . . . .  , . . . . . . .  , .  . . . . . . . .  228.496 sa��f:.�.
f�

I��f��fbh
e
:ln�I�r

a
li�i?i::i

elved at the 
Vent. barrel, A. Bottger . . . . . . . . . . .  , .  . . . . . . . . . . . . . . .  228.440 Rpecifications of conditions and requirement. a. to Vessel, covered, G. B. Thompson . . . . . . . . . . . . . . . . . . .  228,696 proposals, samples, kinds and �uantities, contracts, etc., 
Vessels, f�lding keel fort E. R. Dodge . . . . . . . . . . . . .  229,450 I :tro

e�! �/y!tt:r�
f
t�

r�£�s��c�n��l:��r��
e
�o���f..ft�; Vote •• regIster for counting. R. S .  Conover. . .  . .  228.610 General. No proposal will be considered, unless It shall 

Wagon, dumping, J. S. Linthicum . . . . . . . . . . . . . .  ; .  228.6.'15 have been submitted in accordance with .uch .peciflca-
Wagon seat. M. Tompkin . . . . . . . . . . . . . . . . . . . . .  >, . . .  288.491 tlon. and forms. 
Wa.hlng machine, G. E, Moncrief . . . . . . . . . . . . . . . . . .  228.661 t01�: �g:;J=:lii����th::��:e'J.

i
�r�����ii.�

ormlty 
Wasbing machine. J. Sandie . . . . . . . . , .  . . . . . . . . .. . . . . . 228,635 D. M. KEY, Water cooler and purifier. subterranean. G. Emer_ Postmaster GenerQ,!. 

son • . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  : . . .  228,618 ---- ----
Water elevator. W. F. Smith . :  . . . . . . . . . . . . . . . . . . . . .  228.688 
'Yater wheel. turbine, W. Hacheney . . . . . . . .  , . . . . . .  228,629 
Weather strip, J. M. Cels . . . . . . . . . . . .  , .  . . . . . . . . . . . . . . .  22R.604 
Weather strip. D .  L. Grant . . . . . . . . . . . . . . . . . . . . .  , .  . .  228,1\26 
Wind engine, A. 'l'hoDlson • . . . .  . •  . . .  . . . . . . . . . . . . . .  228,696 
Windmill, Payne &; Dauforth . . . . . . . . . . . . . . . . . . . . . . .  228.672 
Windmill, J. J. Reed . , . . . . . . . . . . . . . . . . , . , .  . . . . . . . . .  228.617 
Wire springs, machine for forming conical, n. H. 

Gail . .  . .  . .  . . . .  . .  . .  . .  . .  . .  . .  . . . .  . .  . . . . . . . . . . . . . . . . .  228.624 
Wood, fiexi"le band for bending. E. L. Bucking-

ham . . .  . .  . .  . .  . .  . .  . . . . . . . . . . . . . . . . . . . . . . . .  , .  . .  . .  . . .  228,597 
Wrench. A. J. Higgins . . . . . . . . , .  . . . . . . . . . . . . .  , .  . . . .  228,634 
Yoke, neck. W. W, Winter . . . . . . . .  " . . . . . . . . . . . . . . . .  228.002 

DESIGNS. 
Cbandeller hook. R. Chrlstesen . . . . . . . . . . . . . .  11.808. 11.809 
Cigar box. F, W. Sigourney . . . . . . . . . . . . . . . . . . . . . . . . . .  11,819 
Clock and Ink.tand, C. Kltschelt . . . . . . . . . . . . . . . . . . . . .  11.813 
Clock stand, C. Kit.chelt . . . .  , .  . . . . . . . . . . . . . . . . . . . . . . .  11,811 
Comn handle, J. W. HOiters . . . . . . . .  . .. . . . .  . . . . . . .  . . .  11.818 
Collin handle sockets. F. W. Brocksieper . . . . . . . . . . .  11,807 
Collin handle socket, E. A. Cuppers . . . . . . . . . . . . . . . .  11.810 
Door pull, H. Jawor.kl . . . . . .  , .  . . . . . . . . . . . . . . . . . .  , .  . .  11,816 
Drinking founfaln, H. F: Jenks . . . . . . . . . . . . . . . . . . . . .  11,817 
Pencil ca.e barrel, J. C . Aiken . . . . . . . .  , . , . . . . .  . .  11,806 
Range. ! .  A .  Sheppard . . . . . . . .  , .  . . . . . . . . . . . . . . . . . . . . .  11,815 
Spoon and fork, G. Wilkln.on . . . . .  , .  . . . . . . . . . . . . . . . . .  11,814 
Toilet .tand, C. Klt.chelt . . . . . . . . . . . . . . .  , .  . . . . . . . . . .  11,812 

TRADE MARKS. 
Bitter., toniC, H. E. Bucklen . . . . . . . . . .  , .  . . . . . . . . . . . .  7,938 
Cigars. Cigarettes. and smoking and cheWIng to-

bacco. Haworth &; Williams , .  . . . . . . . . . . . . . . . . . . . . .  7.935 
Cigars. Cigarettes, and smoking tobacco, Straiton &; 

Storm . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . .  7.931 
Stove and range. cooking, Evers &; Temme . . . . . . . . . .  1.934 
Thread, cotton, J. E. PeCk . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,936 
Tubing, metal, National Tube Work. Company . . . . .  7,939 

Engllsb Patents Issued to ADlerlcans. 

From May 25 to June 1. 1880, Inclusive. 
Firearms, A. Schneider et al . .  San FranCiSCO, Cal . 
Flour mill •• L. Bean, Washington. D. C . 
Grain weighing machine, J. W. Hull, CinCinnati, O .  
Grain weighing machine, J. B .  Stoner. Toledo, O. 
Gun .upport, E .  G. Parkhur.t, Hartford, Conn. 
Heel stiffener, 11 . G. Farr et al., Brandon, Vt. 
Indicator • • team engine. G. H. Crosby, Mass. 
Life raft, L. H. Raymond et al., New York city, 
Loom, G. Compton, Worcester. Mass. 
Motive power apparatus, E. Abbiattl et al" N. Y. city. 
Organs, reed, G. W. Sumner et at, Boston, Mass. 
Paper, perforated, T. M. Foote et al.,  Brooklyn, N. Y .  
Printing machine, chromatiC, E .E .  Caduc, Boston, Mass. 
Preserving meat. W. C. Mar.hall, New York city. 
Rolls and roll pinions. R. C. Tatten. Allegheny. Pa. 
Sewing machine motor. D. 8. Van Wyok, Fishkill Land-

Ing. N. Y.  
Steam engine, P. Murray. Newark, N. J . 
Suppositories (2), E. H .  Gibb •• New York city . 
SWitch, railroad, J .  B. Carey, Boston, Mass . 
Telephone .ignal, C. S. Eaton. Lowell. Mas. , 
Tnnlng musical in.truments, J. Singer, Chicago, Ill . 
Water closet, J. �. Hoxburgh et al., Charleston, S. C. 

TO BUILDE RS OF WATER WORKS. 
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The source of water .upply will be Shoal Creek, a 

neTer-failing stream of'water, in every way satisfactory, 
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.tage about .eventy feet. 
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for manufacturing purpose. In Joplin will be exception
ally large, from the fact that there is now no water sup
ply Whatever, except that taken from mining .hafts and 
brought by wagons to the consumer; The quj1llty of 
this water is unfit for domestic use or for use in steam 
boiler.. Wells cannot be depended upon, owing to the 
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dres.ed. J, P. NEWELL. City Clerk. 
Joplin, Mls.ourl. 

CORRUGATED AND ClUMPED IRON 
ROOFING AND SIDING, 
Iron BUildings, Roofs . Shutters. 
Doors, Corrilces. Sk)'lIghi ..... Brldile •• 
etc. MOSELEY IRON HRIlJGE 
AND ROO!;' CO" 5 Dey Street, 
New York. 

SCIENTIFIC AMERICAN SUPPLEMENT. 
Any desired b�ck number of the SCIENTIFIO AMERICAN 
S[TPPLFlME"T can be had at this olllce for 10 cents. May 
also be had or ordered through booksellers and news
dealers everywhere. MUNN &; CO .. Publl.hers. " 37 1'ark Row, New York: 

Furnace Holst. 

E L E VATO R S .  
A II kinds of Hoisting Machinery a 
fe��

ialVowe�
ter�' 1ls��au��s :�� 

Freight. Iron Furnaee LffilJ, Port
able Holst.; STOKES & PA«RISH, 

30th and Chestnut St� Phlla, Pa. 

HOULGRAVE'S GELATINE EMULSION. 
Additional detail. by the author In rellard to preparing 
his celebrated Gelatine Emulsion for photographiC pur
poses. with fonnulm and tull directions for using them ; 
l'eclpe. for developers, and dlrectloDs for developing. 
�'in�lnI���� F.r�:.i't��F�oi:li��C:t''tIil�tfi�!��Tfr�� 
all ncwsdea:ers. 

Pul ley B l ocks. 

r � ;d � 18 Iron Sbeaves. phos-6 � �t;! .�.J W ._ a a::o : Lubricating Bush-
$·g'ii.a 1 phor Bronze Self-

" s ,, 8  I Ings. PENF IE I,D IZ; IZ; � B L O C K  WOJl,KS, 
Inside hou Wrourht hto.t tl'Q Sheave Lock Box 99, Lock .. 8lrappod Bloot. hw Bloot. 8tool llollor BUlhod. port, N. Y. 

can be applied to all classes of 
machinery that i. driven by 
fiy-wheels and are liable to be 
broken by power stored up in 
wheel, such as cD.lender rolls, 
upsetting machines, presses, 
and wire drawing machines. 
::: �� w:Jy

r
�:c��::;: f��;� 

breaking b y  u s i n g  o u r  
clutches. :::, t a r  t s gradual, 
stops quick. Any amount of 
power controlled, 

Frldlon Hoisting Engines and Hoist.in '!  Drnm�. 
for line shaft and safety elevators . Can be run faster 
and stop qj',I?�ilP�MW �b��;I���'lIa Yen, Ct. 

SALESMEN$105 A, Month "nd Expenses 
< 8AMPJ.ES lo'REE. Aali 

. 
. " . ' "'HO,. ·  to DE. AI.ERS CIG A " t1  

WANT ED insure a118wor�e� F�STgA:�O� Cincion&ti, 0. 

B. W. PAYNE &; SONS, CORNING, N. Y. 
ES"r.A.HLXM:J3:E::O �84o.,. 

Patent Spark-Arresting En
gin!)s,mounted and on skids. 
Vertical Engines with wro't 
boilers. Eureka Safety pow. 
ers with Sectional boilers
can't be exploded. All 
with Automatic Cut-Ott's. 
From $ 1 5 0  to $ 2 , 0 0 0 .  

Send for Circular. State 
where you saw this, 

-------------- ----$ 7 7 7 A YEAR and expenses to agents. Outllt Free. 
Address P. O. VICKERY, Augusta. Maine. 

ICE·HOUSE AND COLD ROOM.-BY R. 
G. Hatfield. With directions for construction. Four 
engravings. Contained in SCIENTIFIC AMERICAN SUP .. 
PL"FJMENT, fi9. Price 10 cents. To be had at this office 
and of all newsdealers. 

SMALL STEAM YACHT. BY M. A. BECK. 
Plan and elevation of a small .team yacht. with detail drawings showing 'lITangements of machinery. Length of vessel. 21 feet ; beam, 5 feet · depth of hold 26 inches ; boiler. 20 Inch diameter. 40 Inches high ; piston' 4, incJ.1 stroke ; 3-blade propeller. 24 inch diameter: ( ontamed' in SCfENTIFIC AMERICAN SUPPLEMKN"T No. 1 66. Price 10 cents. To be had at thl. olllce, and from all newsdealers. 

The attention of Architects. Engineers. and Builders Is called to th'§¥itt'tf�t'r
i
U,

rI��O�':'
rOUght 

It Is believed that. were owners fully aware of the small di1ference in cost which now exists between iron and wood. the former, in many cases, would be adopted thereby saving insurance and avoiding all risk of imte.r� rwption to busitness in consequence of fire. Book of detailed Information furnished to A rchitect ••  Engineer., and Builders, on application . 

PONY PLANER  
Will plane 6 Incbes thick. and 
rli;

h
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c
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a
rn ten hours. We build four sizes, 16, 20, 24, and 30 inch, either with one or two roller feed i also, Eureka B a n d  S a. w .  Upright Shaping and Variety Moulding Machines. 

For jlt��ltrs, .tdd
C
e::.,

. 
Butralo, N. Y. 
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STEAM PUMPS. 

H E N RY R ,  WORTH I NGTON ,  
�39 Broadw.!lY, N. Y. S3 Watel' !"t.; Boston. '109 Market St., 1St. Lou is, Mo. 
THE WORTHINGTON PUMPING ENGINES FO" WA TER 

��n���&yW�i�?���'i!i�far[0:.?n-COnden8ing. 
WORTHINGTON STEAM PUMPS of all sizes and for all purposes. 
Prices below those of any 

other steam pump in 
the market. 

WATER METERS. OIL METERS. 

1 880. 1 880. Pittsbnr[h EXDosition Socioty. 
THE FOURTH 

EXPOSITION AND FAIR 
Will open to the public Thursday, September 2, and remain .open day and evening (Sundays excepted) until Saturday, October 9th, 1880. Blank forms of application for space, Prospectus, and Premium list may be had by addtessing the secretary. Exhibitors are earnestly re!}uested to make early ap. 
���'i:'���'l��r":E�:'j��titm'J�ng the managers to better 

New Machinery Hall ; new Engine and Boilers. Manufaoturers and Inventors should avail themselves of the unsurpassed facilities offered by this Exposition for the introduction of new machinery to the public. 

$10. The Finest Single Breech-Loader in the World. $10. 
THE PREMIER. PRICE TEN DOLlARS.Tbb!':'n!l��..!.�!�� 

" loading shot gun that haa ever been made, possessing as it 
does all the extras and improvements of a firaklas. double gun. 'l'be Premier Is the only single gun with aU modern improvement, in the market, and 

"tAe: onlS' aingl.e gun eAat looks, handles, (11' ia 

All Improvement .. 
Top SNA.P, LA.MINA.TED TWIST 
nARRELS. REBOUl'lDiNG LocK, 
BLOCK SrUlltER, PISTOL GRIP, PATENT FORlt-END C. Jr T B B  
H.uIHBR, (di'rectjlre), 
and OUOKE BORED. 75 rards R""" .. 

BA R N ES' PATENT FOOT 
POWER MACH I N ERY. 

CIRCULAR SA WS, SCROLL 
�t��s���NJBilk��&'!,�f"sr' �?u�i workshop bUsineflos. 

COMPLETI<} OUl.FITS for Mechanics and AmateUrs. 
MACHINES ON TRIAl, IF DESIltED. 

fo�ab��:i��i��Ua:tSo�:' :�g Mi�� List. W. F. & JOH'lt�C�;"��lll. 

Wood·Working Machinery, 
Such as Woodworth Planing, Tonguing, and GrOOving Machines. Daniel's Planers, Richardson's Patent 1m .. Y{t?.S�� i:�c��ne��!f:it�n����i�1te�����tri�8t :�a Wood-WorkiWr¥il:'fu�Wt� ftij'a�� RM�l'�"i'j�'IT*� by 

(Shop formerly oc�U����l;'I'k��'If:i. 'l '(5S�fter, Mass. 

�TOHN R.WHITLEY & co. 
European Representatives of American Houses, with First-class Agents in the principal industrial and agricultural centers and cities in EuroPll. London, 7 Poultry, E. C. Paris, B Place Vendome. Terms on applicatiun. · 
J. R. W. & Co. purchase Paris goods on commission at shippers' discounts. 

.haped like G and In 
many to & 

for 

��� ::gg �e�R�� li�:J�%�e'hlg�r ��in:.uR,ft�h�� 
American Driv.m Well Patent, leased by the year 
to responsible parties, by 

W M .  D. A N D R E W S  & B R O. ,  
23� BROADWAY, NEW YORK. 

SPARE TH�: CROTON AND SAVE THE COST. 
Driven or Tube Wells 
furnished to large consumers of Croton and Ridgewood Water. WM. D. ANDREWS & BRO., 235 Broadway, N.Y., wbo control the patent forGreen'sAmerican Driven Well. 

ROOTS' NEW IRON BLOWER. 

POSITIVE BLAST. 
IRON REVOLVERS, PERFECTLY BALANCED 

IS SIMPLER, AND HAS 
fEWER PARTS THAN ANY OTHER BLOWER. 

P. H. & F. M. ROOTS, Manuf'rs, 
CONNERSV ILLE, IND. 

S. S. TOWNSEND, Gen. Agt., I 8 Dey Street, NEW 
\ 6 Cortlandt SL , } 

WM. COOKE, Seiling Agt., 6 Cortlandt Street, YORK. 
JAS. BiGGS " CO., Seiling Agts. , 8 Dey Street, 

.... SEND FOR PRICED �ATALOGUE. 
LAT H E . 

Latest improved. Rotary and Stationary Bed Plan�rs and Buzz Planers ; Band Saws; Wardwell's 
Patent Saw Bench Dowel Machfne ; Chair Machine .. Boiler Machines, etc. oj Ilecmui

M" ,h""'''·,M' always on catalogue, 1t'OIJLS�'Ol!CE MACHINE 

BI G PAY to sell our Rubber Printing 8tamps . Sam
ples free. Taylor Bros. & Co., Cleveland, O. 

PHOSPHOR-BRONZE, 
!()KNOWLEDGED to be the BF..8T METAL Cor 

BEARINGS, 

HYDRAUm 

TRADF. l\fARKS. COg Wheels, 

SLIDES, 

CYLINDERS, VALVES, 

Pnmp Rods, 1!f!i�'oi- �c�e'BOLTS, ETC, 
Pamphlets and particulars on application to 

OJliCB, GERMANI�.B:'N!
o
!U��l.NG, 89 Wood S1. N E W Y O R K B �!o!e��� L!!! e

an
'!!.!?

e
� !fl!�ri�tc:!M P'Y. The Phosphor-Bronze Smeltill� Co " Limited , Eo P. YOUNG, I. C. PATTERSON, -. _ ..... _ ..... ........ ....-r ......... ..... - 0 .A.. ........... .... ..... ....... General Manager. Secretary. ;;::. - .&...II ..&. .&.I " ...... .&...11 ..a.." .L ..&. ..-.:JI 2038 Washi ngton Ave., Phila. , Pa. JOHN D. B.A.ILEy, Asst� Ma.nagerand Cashier. E M E R  Y W H E E L  S . 

Trow C'rty Directory for 1 880·-8 1 ,  
PRICE $6, WILSON'S BUISINI<:SS ])IRECTOR Y .jsecond 

�'W\:�)ifriV3T"8� V.lp��ra:�reCn�� r!�y. NER. 
ALL ORDWRIS addressed to the Tro w City Di. 

]'ectory Compauy, No, 11 U n iversity Place, New 
Y 01'1., promptly attended to. 

� -------- --�-----
" . �" E LG IN  WATCHES. ,, '  \ .. All stylea, Gold, Silver and Nickel, $6 to SIliO, 9/ � Chains, etc., aent C. O. D. to be examfned. :; 111 9: Write tor Catalo�eto STANDARD AMER

ICAN WATCH CO., PITTSBURGH, FA. 

EXTRA B A R GAINS. Town rights, $10 ; county, $25. Best novelty yet tn8'!ufactured. If you want to make money, addres�, WIth stamp, J. H. MARTIN, Hartford, ..,. .  Y. 

F O R  SA L E .  
A full set of Patent OftIce Reports, from 1849 to 1872. Price $60. Apply to C. M. ALExANDER,Washington, D. C. 
ICE-HOUSE AND REFRIGERATOR. -
Directions and Dimensions for construction, with one illustration of cold house for preserving frnit from season to season. The air is kept drr and pure throughout the y""r at a temperature of 84 to 86". Contained in SCIENTIFIO AMERICAN SlJPPL""ENT, 1 1 6. Price 
10 cents. To be had at this Qtlice and of aU newsdealers. 

" RELIABLE " 
Engines a complete success. Prices still 40 per cent. below those of other makers. . Unequaled for etliciency, simElicl-
noo��l�rN��:'· toPll&e·fo�u� 
H. P. All complete, with Governor, Pump, and Heater. AddreS8, f'ii�llf: SISCO & CO., Baldwinsville, N. Y. 

Perfectly Smooth, Thoron[hly Seasoned 

CUT THIN  LUMBER I I  
Manufactured by our Patent Board 'Cutting Machines and Seasoning Presses. Pronounced the only Perfect Cut Lumber ! I 

M A H O C A N Y , 
Rosewood, Satinwood, Walnut, Ash, Red Cedar, Cherry, Oak, Poplar, Maple, HOll.ryFrencb Walnut, etc., etc., In 
L�e"nf¥'o�ktat!r�:g:'a� prl'c�eIT;:s. 

186 to m L�w1f.°8t.�oot�tt��d �h ft?':'New York. 
An engine that works without Boiler, Always ready to be started and to !dve at once fulLJlower. 

SAFETY. ECON OM Y, CONVENIENCE Burns common Gas and Air. No $team. no coal, no asbes, no fires, no danger, no extra insurance. Almost no attendance. 'I'HE NEW OT'l'O SILE lIi T  GAS ENGI NE. 
Useful for all work of small stationary steam en!dne. Built ia sizes of 2. 4, and '7 H. P. by SCHT,ErCHER, SCHU1UM & CO., 300i Chestnut Street, Phila., Pa. 
.ll. S. Mauniul &; (lo., 111 Liberty St" N. Y., Agents, 

Sole ManaC.darers oC Phosphor-Bronze 10 the IT. S. 
All otber kim18 Imitati ons and Inferior. Our name Is stamped in full upon all OUl' standard BELTING, PACKING, and HOISE. 

Address NEW YORK BELTING AND PACKI NG CO., JOHN H. CHEEVER, Trefts. NEW YORK. 

MosqU ITO �ATC"ER. 
Wi n  clear your room in a few minutes without smoke, soil, or grease. Price 50 cents. Send for circular. Agents wanted everywhere. Good terms. L. T. JONES, 

166 Light Street, Baltimore, Md. 

T E L E P H 0 N E }Y;r�!�.Jo,�l�d 
Circulars free. HOLCOMB &; CO., Mallet Creek, Ohio. 

MUNSON BROTHEHS .  
_ 1�.!!"NUf'ACTURER�� 
v 1.,\.. S�QIIEs.Mlll 1114 \<. 

!i'�� _�-, CItI<1! 
�-.:;� AND MILL FURNISHINGS. �-91-

UTiCII N,Y. U. S . A .  • 

Bookwalter En[ine, 
CAVEATS, COP Y Il IGH'I'S, LABEL 

REGISTRA'rION, E .' C .  

Compact, Substantial, Economical, and easily managed ; guaranteed to work well and give full power claimed. Engine and 
�r���� ����t.;,t��,CI�ti��e Gi:,� Messrs. Munn & Co. , in connection with the publita-
ri f tion of the SCIENTIFIC AMERICAN, continue to examine K i'I'o°!tSE POWER . . . . . . . .  $240 00 t� . .  .. . . .  . . . . .  280 00 Improvements, and to act as Solicitors of Patents for 

6!Ai • . . . . . . . 870 00 Inventors. Jl!" Put on cars at Springfield, O. In this line of business they have had OVER THIlITY JAMES LWJ�etd�8Iiio. YEARS' EXPERIENCE, and now haye unequaled facilitie8 Or 110 Llberty sf., New York. . f!:or the Preparation of Pat1lnt Drawings, Specifications, 

Tools, 
Enll,ille Lathe8, Planer8, Drlll8, & c .  

DAV ID W. POND ,  Worcester, Mass. 
14.STOP ORGANS Stool, book, and music, boxed and 8h�ped, only $S�.OO. 
��l"rn�:��sh!S�J..� tg !�,:'�OMids�:'�lg�e�uru:e trated, free. Address Daniel F. Beatty,WashIngton, J.'il. J. 

and the Prosecntion of Applications for Patents in the 
United States, Canada, and FJrei"n Countries. Messrs. 
Mnnn & Co. also attend to tbe preparation of Cayeat.., 
Registration of Labels ,  Copyrights for Books, Labels, 
Reissnes, Assignments, and Reports on Infringements 
of Patents. All busineBB intrusted to them is doue 
with special care and promptness, on very moderate 
terms. 

We send free of charge, on application, 'a pamphlet 
containing furtber information about Patents and bow 
to procure them; directions concerning Labels, Copy
rights, ilesigns, Patents, Appeals, Reissues, Infringe
ments, AS8ignments, Rejected Cases, Hints ou the Sale 
of Patents, etc. 

FOf'ei(ln Patents.-We also send,free of chm'qt, a 

A U II IJ 
E A M PU M P S Synopsi! of l!'oreign I'ateut Laws, showing the cost and S T Jo.- _ , method of securing patents in all the principal coon-

FOR EVERY DUTY. 

VALLEY MACHINE CO. ,  
tries of the world. American inventors should bear in 
mind that, as a general rule, any invention that i� valu.· 
able to the patentee in this country is worth equally as 
much in England and some other foreign countries. 
Five patel'ts-�embracing Canadian, English, German, 
French, anll Belgiau-will secure to an invel ltor tbe ex
clusive mo ... opoly to his discovery among about OND 
HUNDRED AND FIFTY MILLIONS of the most intelligent 
people iu the world. The facilities of business and 
steam communication are such that paten�s can be ob
tained abroad by our citizens almost as easily as at 
bome. The expense to apply for an English patent i8 
$75; German, $100; French, $100; Belgian, $100; Cana
dian, $50. 

Grain SOBcu lation 
iu large or small amounts. $�5 or $�5,O()O. WrIte 
W. T. SOULE & CO.,  Commission Merchants, 
130 La Salle St . .  CHICAGO, ILL . . for Circulars. 

E AS T H A M PTO N ,  M A S S .  

AIR COMPRESSORS. 
. Copies of Patenis.-Persons desiring any patent 

issued from 1e36 to November 20, 1866, can be snpplied 
with official copies at reasonable cost, the price de
pending upon the extent of drawilOgs and length of 
specifications. 

Any patent issued since November 20, 1866, at which 
TH E N ORWA L K  IRON WORKS CO., time the l'atent Office commenced prillting the draw 

SOUTH NORWALK, CONN. 
l
ingS and speCifications, may be had by remitting tu . . C this ofilce $1. Patent Steam Fri ct ion rane I A copy of . the claims of any patent issued since 1836 

Will coal locomotive in three minutes. Two machines wlil load or unload 1,000 tons per day of coal or ore . The best and cheapest. 

will be furnIshed for $1. 
When ordering copies, please to remit for the Fame 

liS above, and state name of patentee, title of inven
tion, and date of patent. 

A pamphlet, containing fnll directions for obtaining 
NOBLE &. HALL United States patents @ent free. A handsomely bound 

STURTEVANTS' FAN BLOWERIS. . . , Reference Book, gilt edges, contains 140 pageli and 
ALBERT BRIDGES, 46 Cortlandt Street, New York. ERIE. I' A. I many engravings and tables important to every pat-

Steam Fitters ' & Plumbers' Supp l ies. 

------------------------------------------ en tee and mechanic, and is It useful haud book of refer-
B LA K E'S C H A L L E N C E " R O C K  B R E A K E R  ence for everybody. Price 25 cents, mailed free, 

, Patented November 18, 1S'19. " Addre". 
For Macadam Road making, Ballasting of Railroads, Orushlng Ores, use of Iron Furnaces, etc Rapidly supersedinjl" our old/»" lItyles of Blake Crusher on account of It. superior stre.wt!!, .� encY and sinnplici/;y. Adopted by important lbtIlway and Mining Corporations, Cities, ana Towns. First Class Medal of Swperi<nity awarded by American Institute. 

BI,All E  C R U SHElt CO., Sole Makers, 1\cw Haven, COli II. 

JroWN &; co" 
Publishers SCIEN'.rIFlC AMERICAN, 

3'1 Park Row, New York. 
BRANOH OFFIOE-O(jffl(Jr of F aTld 7th Streets, Washingt01l, J). C, 
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SPECIAL GRADES OF 

OF SUPERIOR QUALITY. 
These special watches are made only for us by 

the AMEBICAl{ WATCH Co. , at Waltham, Mass. Each 
movement is engraved with our name and ad
dress, and is fnlly guaranteed, both by the Watch 
Co. and ourselves. They are of the usual sizes 
for Ladies and Gentlemen, in both Gold and 
Silver cases. All are Stem-winders. Most of 
the movements are of nickel, and they are. with
out exception, the best in the market. 

Price-Lists, with full description, by mail, free. 

These Watches can O'1Ily be obtained direct from 
us. We ha'IJe no agents. do not sell to d.eale1·s, and. 
7nake no di$counts. 

HOWARD & CO. ,  
No. 264 Fifth Avenue, New York. 

On receipt of tho regular price, ..... will deliver ""y 0' theoe 
Watchn, in perfect running order, In �y City, Town, or Vlll.,. In 
the Unlpn, DO matter how �ote, without ext':& expenae ;  or, II 

OFFICE OF THE NEW YORK BELTING AND PACKING CO. , } 
37 and 38 PARK Row, June 24, 1880. 

The attention of all who use Machine Belting, and particularly of 
those now Using Leather BeIts, is especially invited to the article on page 
20 of this paper, describing .the processes of manufacture according to 
which our belts are made. All who have charge of furnishing Engine 
Hose for the Fire Departments of cities will here find, also, some facts 
of vital importance to aid them in making the most judicious selections, 
considering either the question of first cost, serviceability, or amount of 
care necessary to keep hose always in first-class condition . ¥anu.factur
ers I)f Steam Engines, 'Pumps, etc. , and all who in any w�y have found 
Vulcanized Rubber an important factor in 'their .business, 'maisatisfy 
themselves, by reading this description, with what · thoroughpess we 
attend to all the esse:atials necessary to make a perfect article, ari.d with 
what unequaled facilities we are provided for satisfactorily . filling 
orders for every description of Rubber used for manufacturing purposes • .  

Our Factory is not only the largest of the kind in the world� .but it is the . '  
oldest, having been the first to carry out o n  a large scale the principles 
of 'the Goodyear patents, and we have s ince greatly increased and ex
tended the business by patented improvements that we have ,originated, 
as well as by others that we have purchased. Read what is said of our 
manUfacture on page 20, and for further particulars and 'prices send 
to tlie' 

New York Belting ' and Packing Co. ,  
3 7  AND 3 8  PARK' ROW, NEW YORK, U.· 8. A. 

ULY 10, 1880. 
I T�F�, 'r.,AN :r.TE .0,0., 

.. 'f!!TRO UDSB'Q'RG', J?A� , 
E M t ny- W H E ELS, A'N O, :C R H\I DE RS • 

.LONDON-9 St . Andrews·st., Holben. VIaduct. JD. C. LIV�J;'00L--42 Tlre'Templ�, Date,at. - - - . 

:WIRE ROPE 
Address JOHN A . ROEBLING'S SONS Manufactur

ersv Trenton, N. J . ,  or 117 Liberty Street, New York , 
se'n��� �� for conveying power long distances .  

P�:romete:rs. . g�ns�h:&�'Jla!'t
e'FIP� Bol e�ts'Wrkfr�i�"%o?.U�\s,r:�urer, 149 Broadway, N. Y. 

WANTED.-FIRST-CLASS PAR1'IES IN 
cities to l18li Wing's Fan Ventilators. A �t success. 
Rare chance to make money. See SciI. AM. Jan. 31, l88O, 
or send for pamphlets, etc. L. J. WING, ol'THE SnlONDS MlI'G. Co., 60 Cwr S�t, New york. 

A
', �OLv:ift:B.IA BU) I'CLE . 

' .  A I>ractlcal road machine. IUdorsed 

. 

' . by the medical pro

. 

fesslon &s . th

o 

"e m� 
.' .. healthful of outdoor spo�. ['end 8 

.' ' .  ���"lr:'':.��ri�n''f�,::; , �I\� 
. . .

. 

':�� -w�gue and copy of TM 
, : , . . TH£ POPE M'F'G CO., 
, ' .  . S9 Summer Street, Boston, Mus. 

. FOR SALE .-PLYMOUTH MACHINE 
, Works, :Jllngine, and Saw Mill. Patterns on hand. Locality 
, �our����r�Py:m'g'u�dm"J,I�� �g��: 
. . Workin g Models 

And .I!lxperlmental Machlnel'!',Metal or Wood, made to 
pr,der hy , . J. F. WERNER., 62 Centre St., N. Y. 

The Newlork Ice Machine Company, , 21 COURTLA'NDT STREET. ' ,RoOM 54, ' . . , 
Low Pressul'e Billar.\' Absorpti:oJP·ytltem. ; Advantag:es"over all other Maehhies. J • 
Makes 25 per cent. more Ice . . Uses' only � water of,: con
denlll\tlOn. No Presslire at rest. Pressure In running, 
14 pounds. Self-lubricating. No Leaks, non-Inflamma-
�':i p��=l��M:=n=btb��l'>�:ma��� 

deslred, wlll .end by expreia, wlth blll .. eolied on delivery, with ----------r--------------------�--------
prlvlbge ofuaudnatloll before poylng. 

. HOWARD & CO • .  

The Asbestos Packing Co . ,  
DIiDers and lIlanufaeturers of Asbestos, 

::EI 0 IS or 0 :LV, 1\tI: .A. & IS . , 
OFFER FOR SALE : 

PATENTED ASBESTOS ROPE PACK.ING. 

.. 
"'.-. . 
.. 
. .  

. .  

.. ' LOOSE . · ..  ' 

. .  JOURNAL .. 

.. .. 

. . 

WICK. .. 
MILL BOARD, 

SHEATHING PAPER, 
FLOORING FELT. 
CLOTH • ------------------ ---------

PREVE N T  S L I P P I N G .  The ' 
handsomest, as well as the safest 
CarriageSiep made. Forge'dfrom best 

and fonned with a sunken panel, 
secured a plating of richly 

moulded rubber. Durability war
ranted. Send for illustrated circular. 
Blner IItep X'f'S CO •• DOltol, Xu •• 

. HARTFORD 
STEAM BOIL�R 

Inspection & Insurance 
COMPANY.  

W .  B .  FRANKLIN,V. Pres' t . J .  M, ALLEN, Pres't. 
J. B .  PIERCE! �et'}'. 

Mi l l  Stones and Corn Mills .  
We make Burr MlIlstones Port&ble Mllls Smut Ma.

chine., Packers, Mill Pick., Water ,Wheels, PUUeYII, and 
Gearlna specially ' adapted to Flour ·MU,s .  Send, ·for 
catalogue . 

J. T. NOYE & SONS, Buft'al�" N. Y. 

B}tJORKS' . RS8£S'fOS 
LIQUID P !INT!l, BOOFING. BOlLJ:R (lOVERINGS, 
Steam Packing, Sheathings, Fireproof Coal ings, Cements, 

Bmf» �B "B.UIl"LIiI,. 1LL�j.'I'BD PAIIPBLJIT, .. 111D PBW. LIST. 
H. W. JOHNS M'F'C� 00.;81 .lIlAlDEN L!N F .. N. Y. 

WM. A. HARRIS. 
PROVIDENCE, R. I. (PARK STREET), Sil< minutes waJI< West from station , 

HARHrS:CORti�se
r
E

o
NOiNE 

With Harris' Patented Improvements, from 10 to 1,000 H. P. 
T E L E e R A  p H �Uf��:losu��lies. 

c. E. JONES &; BRO., CINCINNA FI, o. ' 

A PLANING MILL OUTFIT FOR SALE 
very'low�for C88h. Will seU aU together or each machine 
separate. All flrst-c1888 machines good order • .  , J. H. KEjRRICK &; CO., Indianapolis, Ind. 

Bl.SUlPHIDE OF CARBON. E���"?'��, : I 

·B·O ltER- COVERINGS. 
. PlaStiC O,eme,llt 'and HMr Felt, with or without the ' 

Patent " A  I R S P  A C E '  ' -Method; 
ASBESTOS MATEBI.ALS, 

MaeJe �lIJ. pure Italian Asbestos. In fiber, mUlboo.rd ... ,!-!,d 
rollrid pacJ<lng. THE·CHAL1UERS.SPENCE ,,;u • • 
� JQhn !\treet, lind Foot of E. 9th Street, New York. 

' " RO.OFINe. 
For staep or flat roots. Applied by ordllUU'Y workmen 
at one-third the cost of tin. Circulars and samples free. 
Agents W�t"ed� T • . NEW, 82 John Street, New York. 

I!!HEPA RD'S CEI .EBltATE D 

* j O  Screw C o U i n g  Fo o t  IJ a the .  
Foot and Power Lathes, Drill Presses, Scrolls, Circular aud Band Saws Saw A ttachments, Chucks, Mandrels, lri1st 

. 

WOOD SOLE SHOEi'I. . 
The cheapest, most durable, 
warm good 100Jdng, and tho- ' 
ro�hlt waterproof shoe. Par-
U�e�,Ya�Rt::"�s!rt:�! 6l'B . Send stamp for clrcuJar 
and price list. . 
eHAS. W. COPELAND, 

122 SUmmer St., BostOn, Mass. 

V R I E D M A N N ' S  P A T E' N T BJECTORS 
Are the ch�pest and most e1rectlve machines 

In the market for 

Elevating Water and Conveying Liquids 
�1l\���g�f ��Jli�rsio�t���s fg� 
artisans. ro����s

, ��e:iir°�f:il����rJa::�:.��g�1 ��j 
... �IJ"'.",,� .1__ B. I .. 81IE I> AR.D &: C('., are aple y adapted for conveying liquld. In Brew--':�I.o!!-��S81, aas. 885. · &;  387" We.t Front Street, erie� rles. Sngar Refineries, Paper Milia, Tanner-

......... - - Chlcimmti,. O b i". . Ies, u I Works, etc. Send for Ulu •. catalogue to 

Pictet Artific ial Ice CD. , limited ,  
P. o. Box 10!3. ' 1.42 Greenwich St., New York. 
Gnaranteed to be the most � ... t and eCOflO'l1l4cal 01 all 
OldIItlng Ice and. Cold Alr'MBChlne.. ' � , - , ' "  

N tlTHAN & DRE l"F1JS, 
Sole,Manufacturers, NEW, YORK. 

01' THill 

�ritldifi' �mtrlt.1u 
FOR ' 1 88 0  • 

The Jlost Popular SeleDtltle Paper In the World • 

VOLUME XLIII. NEW SERIES. 
Only 83.� a Y!l�r, including postag:e. Weekly. 

32 Numbers .a Year • 

This widely circulated and splendidly illustrated 
paper Is published weekly. ' Every number cOntains six
teen pages ot useful Intormat1on, and a large'number of 
original engravings of new inventions and · qlscoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties In Mechan!ClII. ManUfactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi_ 
tecture, Agriculture, HOrticulture, Natural History, etc. 

All Cla"ses ·of Rea<lers find In THE SCIICNTIFIC 
AxERICAY a popular ....ume of the besj; sele.ntlllc In. 
fonnatlon of the day ; and It Is the aim of the pubUshe1'll 
to present It In an att1'1!Ctlve form, avoidlpli 'as much as 
possible abstruse tei'ms. -To every, · intelligent mind, 
thli journlil alfords a constant· SUlIPly 6f, Instructive 
reading. It :s promotive 01 knowledge and progress ID, 
every community where It c\roulates. 

Terms of' SUbscripti on .-One COPT of THE SeIIIN_ 
TIlI'IC AlIlERICAY will be sent for """" year-52 numbers
Postage prepaid, to any subscriber In the United States 
or Canada, on receipt of tbree dollars. nnd .wenty 
cent" · by the publishers ; siX months, ,1.60 ; three 
months, '1.00. 

Clnhs.-one extra copy of THE SCIICNTlFICAMERI
CAN will be supplied gmtls tor ewru clllb ot jl,V6 B11b.C'l'iber. 
at $d.2O� each ; additlon8J. copies at same proportionate 
rate. ' .Postage prepaid. 

One copy of THE SCIlINTIlI'Ic' AMERICAN and one copy 
'of THIC ScIENTIFIC AMERICAN SUPPLElIENT will be sent 
for one year, postage prepaid, to any subscriber In the 
Unlte'd States or Canada; on receipt. of • ...,...�llars by , 
thl! publishers. 

The safest way to remit Is, by Postal Order, Draft, or 
Express. :Money carefully placed Inside of envelopes, 
securely silaJed, and correctly addresSed, lieldom goes 
astray, but 18 at the sender's risk. ; Address all lettera 
and inake all orders,. drafts, ett' . ,  paya�le to: . "" U'NN &. CO., 

37 Park Row, New, Yo.rk. 

Delamater Steam ' Pumps, M A C H I N I � T S' TOO LS. For every variety of' work. ' . NEw � IM:PltOVED PATTEIDTS. � 

To Fereig:n Snbscribers • ...:.Under the facilities of 
t�e Poiltal Union, the SCIEN�ll1'IC AxIllRICAN ;.' now sent 
by post Illrect from NewYork,wlth reguJarlty.to.8ubscrlb-
01'1! In Great BrltBlp.. India, Au.tniJls, � _ I!P. � O�!l1' 
British colonies �. te France, AUstrl�; :Qe,Jg\JIlIl; Gel'Ill&ll) . 
RUssi8; and ,all , other European staies ; :  JaPim,: BrUU. 
MexiCO, Bud aU'State. of Cent�. 'and ' S(jlitli -Xmerica; 
Terms;wben sent to fomgn.cO)1n.tiiel\; Canadl1, excepted, 
t4, go�<l,.for 8cIENTI,FII!' ,4Xl!IltI0AN, l ye&: ; , f\I, iWld;filr 
both . ScIENTIlI'l;C . 4-¥,!,lUc,AN ',and ,SQ'PPUm,!!T, for . l  

. . . .  . , , . Send for new IIlUiltrated ·catalogue. WATERWORKS PUMPI·NG ENG1NESi Lathes, Plan ers , Drills ,  &0. , . ' I W ' N E W  HAVEN lU A N D.FAC'.'UB I N G  c�., DELAMATER . RON ' ORKS, �ew l I aven" C O DO .  

lIoiler Makers, EnMine BUilders, 
and Founders, . 

omce, No. 10 CORTLANDT ST., 
WOrD, Foot of W. 18th lilt .

.. 
No�th RiTer; New Yort. 

THE MACKINNON: , PEN ' OR FLUID :PENCIL. : iF!fE�:::=:��wo�C�!�':�oo���� 
E S T A B L I S H E D  · 1 8 4 1 .  

. Partlcalaru nalled Fr.e. e;  ���-.:,-...:.. -------.,.----...,.,-� .... •. rr;HE ." Scientific American " is, printeu WIth cHAS: 
MACKINNON ;PEN-Oft., ;L '  ENEU JOHNSON & CO.'S DirK. Tenth andLOIl!.-1100 Broadwa, ,near FultOn �t.,!I".Y • bard St •• , Philadelphia, and 50 Gold St. New Yark. 
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