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RAILWAY BRIDGE, NEAR YORK, ENGLAliD. CallCornla's Growing IndustrleM. 

'Ve publish herewith a view of a fine railway swing A correspondent of the New York Timea, writing from Cali-
bridge, erected oyer the river Ouse, near York, England, by fornia, states that the mining interests continue prosperous, 
the North Eastern Railway. We are indebted to Enginee1'- and most of the leading mines are doing well, taking out a 
tng for the illustration of the structure, which consists of good quality of ore, and paying dividends. Many. of the 
three openings, namely, one fixed span of 107 feet over all, lesser ones, however, continue to levy assessments (Irish 
and a double swing span of 176 feet over all, leaving a clear dividends); but that must necessarily be the cnse where no 
opening for vessels of about 62 feet, the river being navign- working capital is set aside for the purpose of carrying on the 
ble for small craft some distance above the bridge. work of development. " It takes a mind to work a mine" is 

The swing portion of the bridge is supported on a pier of amply illustrated; but it is the history of nearly all the pres· 
cast iron situated on the north bank of the river, this pier ent dividend-paying mines. They all had to travel the old 
being composed of one central column 7 feet in diameter, beaten tract, and occasionally relapse into their former condi· 
containing a hydraulic accumula�r, and eight supporting tion. It is expecting a good deal of a mine to continue pay­
columns each 4 feet in diameter carrying the roller frame ing for an endless period of time, when we consider the fear· 
and path. The weight of cast iron in the pier, exclusive of ful drain upon it to produtle daily from 100 to 500 tuns of 
the foundation cylinders, is about 280 tuns. ore. It cannot be expected, you know. Take the Crown 

The swing portion is formed of two main girders, 176 feet Point and Belcher, for instance. These two mines have pro· 
in length and 14 feet in depth between flanges over the duced, on an avcrage, five hundred tuns daily for several 
swivel pier, where they are connected together at the t{)P by years. A tun of ore is six cubic feet, and a hundred tuns 
cross girders, carrying a platform, from which is regulated makes a big hole. They have taken out forty-six millions of 
the working of the bridge. The flooring is composed of 23 dollars in the last four years, and are now down in the bowels 
transoms, 26 feet long and 1 foot 8 inches in depth, which, of the earth some sixteen hundred feet. If anything were 
over the pier, are covered by t inch plating, the rest of the wanted to prove the theory that the center of the earth is a 
floor being formed of bars 8 inches by -If inch, with openings mass of seething molten matter, the intense heat in the lower 
of 1 inch. levels of some of our deep mines would be conclusive evi-

'fhe girders and flooring of the fixed span are of tIle same I dence. In the lower galleries of the Ophir,. for instance, be­
form as those of the swing portion. The total weight of . fore the recent air shafts were completed, the heat was so 
wrought iron in both swing and fixed spans collectively is intense that the shifts of men had to be changed every two 
401 tuns. hours. (\Vhen I say" shifts," I speak in mining parlance.l 

The swing portion is moved by means of hydralA ma- Occasionally they got a gush of hot water that made things 
chinery givmg motion to a pinion geared into a circular liYely for them. After all the fuss about the great value of 
rack. our agricultural products being sll:perior to the mining in-

The superstructure of the bridge was designed by Mr. J. terests, the grain production has only exceeded that of mining 
E. Harrison, and erected by MeEsrs. Pease, Hutchinson&Co., some four millions. In the earlier days we never dreamed 
of Darlington, the hydraulic machinery being devised and that California would prove an agricultural country, and we 
applied by Sir William Armstrong & Co., of Newcastle on relied only upon mining; but the two interests together are 
Tyne pretty good. It. would be difficult to n�l1j.e Il country, with 

RAILWAY BRmGE NEAR YO_x, DGLAliD 

the same population, producing its equal in value-ninety.six 
millions in four years, that we have a record of. to say no­
thing of the large aggregate of the Chinese product, and th.,.t 
of individuals, of which we have no record, at least four 
millions more-say one hundred millions in total, or an 
average of two millions a month, and constanrty increasing. 
California is not such a bad country after aU. "'ait ahout 
five years, and you will see its product doubled. Another 
evidence of our prosperity is the constantly increasing manu. 
factures. 'Ve shall soon be able to supply nearly everything 
we require, thereby retaining in the country the monp)" that 
we have heretofore sent abroad. Conspicuous among the re­
cent enterprises, I can mention the establishing of jute bag 
factories, more woolen mills, and a watch manufactory. The 
Cornell Watch Company, of Chicago, has been transferred to 
this place, and will soon be in operation-the advantages be­
ing an even temperature and Chinese labor. The Chinese are 
prouably the most intelligent and skillful people for any such 
purpose that can be found; quick to learn, always reliable in 
their work, doing a thing always alike, never .striking for 
higher wages, newr going on a spree, quiet and tractable; 
and they are particularly skillful where nice manipulation is 
required. The Watch Company will employ about 150 men, 
and the advantages of chpap labor will be manifpst ovpr 
Eastern labor in these particulars, to say not.hing of the 
difference in price. The company were paying on an average 
$3.25 per day, while they will be able to obtain better opera­
tives here at $1.25-a saving of $2 per day, less the differ­
ence between gold and currency-not much, either, when we 
take into consideration that their receipts will be in coin. 
The company will find a large outlet for their cheap watches 
in China and Japan, the natives of those countries being 
much addicted to purchasing timepieces. Every Chinaman 
purchases a watch. They want to know about what tiUle 
they may expect to be pelted with brickbats and mud balls 
by the enterprising young Americans, who are inculcated at 
an early_age in t.his p.ntortaining--sport. 
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Jeitntifit �mttitall. ! he may learn that an assignment one day older than his has authorization to Congress to assume the o\mership of the 
telegraph lines. i just been filed in the Office, and has rendered his title worth-

I 
less. This ought not so to be. There are many,' however, who would be willing to yield a 

point of right, if the expediency of the change were great. 
That is, if, by suppressing the private Corporations and plac­
ing the telegraph under government control, the whole 
countr\' would be manifestly benefited, not many would be 
found to 0ppolle any legal means, if such could be reached, 
for accomplishing the object. But here again we are met by 
an array of considerations and facts which demonstrat� the 
project to be plainly iriexpedient. The latest reports of 
European government telegraphs show clearly that, instead 
of being a source of revenue to the countries where the system 
has been adopted, they are a source of expense. Statistics 
for 1873 show for the German Empire a deficit of $661,727. 

France has a very slight surplus; but taking the aggregate 
receipts of seven countries-Germany, Hungary, Belgium, 
Denmark, France, Holland, and Switzerland-the expendi. 
tures are found to have exceeded them by $1,075,510. As 
for England, the London Railtcay News, of late date, admits 
a deficiency of $5,000 a week, and this increasing. 

MUNN & CO., Edito� and Proprietors. 
PUBLISHED WKEXLY AT 

NO. 87 PARK ROW; NEW ,YORK. 

In some of the States of the Union, the registry laws relative 
to the conveyance of real estate have ha:d a like provision, but 

: experience has shown the inexpediency of such a rule. Pri­
: ority of right is now generally given to the purchaser who 

==:-:-:===================== i'first files his deed for record. This is a wise regulation; for 

o. D. MUNN. A. E. BEACH. 
; if some one must su1Ier wrong, good policy as well as justice 

===================- ! dictates that it should be the negligent rather than the vigi­

TERMS. 
'lant. Is not this an equally sound maxim as applied to the 
sale of a patent? 

One copy, one year, postage'lncluded . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3 !.to 
One copy. six months, postage Inclu4oo .. . . . . . . . . . . . . . . . . ... _ . . . . . . . . . .. 1 80 

, (:lub RutclII 
Tell �oplcs, one year, each $� iO, postage Included ..................... ...,,. 00 
O,'"r (en cop1es; same rate each. pORtage Included . . . ... : . .. . . ... .... . .  � ,.O 

� By tbe new law, postage Is payable In advance by tbe publlsbel'll, and 
(he subscriber ibim receives tbe paper tree of cbarge. 

XOT., -1'el'lloo.s sUbscribing will pleaae to give tbelr full names, and Post 
OWee and State addreSS, plahily written, and al80 atate at wblcb time tbey 
wish tbclr subscriptions to commence, otberwlse tbey will be entered from .ranuary 1st, lei.,' In case of cbanglng residence .tate tonner address, aa 
well aa give tbe new one, No cbanges CAn be made nnles. the former address 
Isg-Iven. 

At all eye;lts', the ninety days now allowed to the purchaser 
of a patent is much too great. No great mischief would 
result from allowing such a purchaser hardly time enougll to 
send his deed to the Patent Office. If he failed to do this, liis 
rights should be postponed to those of any other bona:JI!U 
purchaser whose deed was first on record. A rule of vigilance 
similar to that which is observed in order to charge the in­
dorser of a protested promissory note might best protect the 
just rights of both purchasers, and would furnish little room 
for injury of the kind above referred to. In adverting to this subject before, we pointed out that a 

comparison of the British tariff with our own, taking into 
conBideration the enormous distances between points in this 
country, shows in the end that our rates could gain littl(' in 
cheapness supposing our government to run the telegraph at 
once as efficiently as that of England now does. Again, the 
English post office carries letters for a penny, and makes fi\'e 
million dollars a year; ours charges three cents, and, accord­
ing to Postmaster Jewell's report, there is a deficit of eight 
million dollars. The Postmaster General may well assert 
his intention to try and make the receipts and expenditures of 
the Department bear some proper relation to each other ; and 
we may justly doubt even the accomplishment of this task 

for some time to come. It is absurd, howe\'er, to suppose 
that, beside this, a postal telegraph could be made into a paying 
enterprise, and not an additional burden on the taxpayers. 
There are other objections to the postal telegraph which we 
have not space here to detail. A government censorsllip of 
news is not to be desired in these days of high party feeling; 
nor is the saddling of the country with an immense host of 
new officials an inviting prospect-particularly when appoint· 
ments will probably, as is the case now in other political 
posi�, be governed by every other consideration saye that 
of fitness for the work. The imposition of another tax is 
also objectionable. The telegraph is not employed by a great 
maIl8 'Of the population. As it is now, it costs this class nu· 
thing; as it would be, they would be obliged to contribute to its 
support. 
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THE LAREST 'lET. 
Wc print this wcek two e ....... oCthe SCIENTIFIC 

"\.MERICAN, the combined ...... e·oCwh.ch reaches the 

1&1'II;C number oC One Hundred and N.nety Thou_nd 

,·oples. The quantity oC paper requ.red Cor tbe two 

"d.t.ons Is Five Hundred and Th.rty Reams, and the 

weight, Tblrty-N.ne Thousand Seven Hundred and 

Fifty Pounds-Uetle less dian Twenty Tuns. We be­

lieve this to be the largest circulation oC any paper oC 

ns cla"s ever Issued In & s.ngle week. 

PUBLISlIEBB' CAlm. 

With this iSBue, the time for which .a large number of 
our subscribers have prepaid, expires. In order that 
our readers may experience no stoppage in the receipt of the 
journal, and that we may not miscalculate the quantity of 
the paper to print at the commencement of a new volume, 
we hope our friends will signify their intention to continue 
the paper by early remittances. 

The plan of discontinuing the paper when the time expires 
for which it is prepaid, we think preferable to the course, 
adopted by many publishers, of continuing their paper indefi-
nitely amI collecting afterwards. The latter course is too 
much like having a bill presented for a suit of clothes after 
it is worn out. We shall be gratified to have every old sub­
�cribCl' renew, and doubly grateful if each will send one or 
more new names with his own. 

The safest way to send money is by postal orders, bank 

c11ecks, express, or draft on New York, payable to the order 
of Munn & Co. Little risk is incurred in sending bank bills 
by mail, but the above methods are safe beyond any contin­
gency 

•. e .• 

BtNDING.-Subscribers wishing their volumes of the SCI­
�NTIFIC AMERICAN bound can haye them neat.ly done at this 
office-Price $1.50. 

ANOTHER NEEDED A.JIElfDDlIT OF THE PATDT LAW, 
By the present law, the grantee of any interest in a patent 

has ninety days within which to file his conveyance for record. 
If he complies with that rule, his rights are determined by the 
date of his deed. This furnishes abundant and unnecessary 
opportunity for fraud; and often imposes great hardships on 
innocent and careful purchasers. 

But there is a still more crying evil of a similar character. 
A license under our present law need not be recorded at all. 
A bona fide purchaser, who has waited ninety days before pay­
ing the purchase money or doing any other irrevocable act, 
may afterwards find, to his dismay, that there are licenses in 
existence, running the entire lifetime of his patent and cov 
ering the whole scope of his conveyance, which is thus ren­
dered wholly valueless. Opportunities for successful wrong 
are here presented, for which there is no excuse. They are 
unworthy of the intelligence of the age and couniry. The 
hand of reform should be applied here without delay. 

---- _at-o::>, ------

GOVEBlO[ENT IIONOPOLY OF 'rBE TELEGBAPK LmE8. 
The argument of Mr. G. P. Lowery, before the (,,ongres­

sional Committee, in opposition to the Hubbard Postal Tele­
graph bill, contains much forcible reasoning. 'Yhether or 
not Congress has the right to make telegraphic intercom­
munication a government monopoly is clearly a constitu· 
tional question, based upon the interpretation of the sections 
which confer upon the national legislature the power to 
establish post offices and post roads, and to regulate com­
merce. The advocates of the scheme hold that, under these 
pro\'isions, Congress has the necessary power, and urge that 
the telegraph must be regarded in similar light as the mails; 
if the government has the right to mono})olize the dissemin­
ation of information through the carriage of missives in the 
latter case, it has the same right through the transmission of 
!Ji�s ill tile MPm8P. '!!he oppciRents of tlle--mlt, including 
all the present privsie telegraphic corporations, deny the 
abo\'e premises, and draw a wide margin of difference between 
the establishment of the post offices and roads and that of 
the telegraph. 'rhey maintain that the post office is simply 
the medium through which the government tenders itself to 
carry parcels of a limited weight for a limited price, and this 
entirely regardless as to the contents of the parcels, whether 
the same be a means of transferring ideas from one person 
to another, or a mere mass of material substance. The tele­
graph, on the other hand, is per Be &IJIledium for transmitting 
information, and nothing else. 

Mr. Lowery elaborates these views with much ingenuity 
and cogency in his argument. He points out that the post 
office is an agency, the original desigu or motive of which 
was, doubtless, to favor the transmission of intelligence, 
public or private, between the people: its function is the 
carrying of packages which mall contain information. Be­
cause this possibility exists, and Congress controls the means 
of conveyance, therefore it is urged by the advocates of the 
plan that Congress should control another medium which 
conveys nothing, but merely transmits information as such­
a clearly illogical sequence. 

He who after full examination finds the title of a patent 
complete and llnencumbered often feels safe in paying his 
money therefor, and in making extensive arrangements for 
en&,agin&, in the manufacture thereof. Ninety days thereafter 

To borrow MI'. Lowery's illustration : Suppose A and B are 
talking together .. couple of feet apart. A crosses the street, 
and the conversation is still maintained by raising the \'oices ; 
or one person may go to the garret and the other to the cellar 
of a house, and yet converse through a speaking tube. They 
may separate by a wider interval and talk by pre-arranged 
signals made with their arms; or lastly, they may place an 
interval of a thousand miles between them, and still continue 
their remarks by tpe aid of the telegraphic wire. A's mind 
meets that of B just as instantly through the telegraphic 
signals as through the medium of oral words. In the one 
case a conducting wire, through which a current passes, is 
the means; in the other, sound· conducting air, through which 
certain vibrations are transmitted, serves the same purpose. 
The extension of the telegraph, then, from between A and B 
to between every individual ill the United States and every­
where else, virtually places all the people within the sound of 
each other's voices. If such were literally possible, then-if 
the government has the right to control batteries and wires 
in the one case--it has equally power to control the vocal 
cords and air in the other: in other words, to prevent people 
talking to each other save on the payment of tax--a redudio 
ad absurdum too palpable to need further demonstration. Of 
course the power once in the hands of any government to 
control interchange of information between the people con­
verts that government into a despotism very different from 
that contemplated by the Constitution. That instrument, 
however, is a rigid one; and as it distinctly says II establish 
post ofIlces and post roads" and II regulate commerce," and 
does not say anything about controlling information (however 
transmitted); it may be taken as reasonably certain that no judi­
cial interpretation would discover in the plain provisions above 
qu,ted the�egreeof elastioity necessary to extend them to an 

• ' , ' I · � . ... . • • • • 

Postmaster Jewell's report, to nIl appearances, gives the 
postal telegraph.1ICheme.,iW��1 Quietus for this �on; 
but as the project is nevertheless likely t() Ue brougbt up and 
discussed, it is, perhaps, well that the, public should undt'r· 
stand wherein it fails both in law and 1n expOOiency. If the 
government chooses to erect or acquire telegraph lines for its 
own use and benefit, it certainly has the right to do so; but 
that it should compel the people to employ only those lines, 
by legiSMng the great telegraphic corporations out of exist­
ence and securing to itself the monopoly, we decidedly dis· 
believe. 

•••• • 
'rBE TlLU'IIT OF VEna. 

Cable despatch� from three of the American expeditions 
for the observation of the traRsit of Venus, respectively 
stationed in Japan, Siberia, and Tasmania, and from the 
British parties in India, China, and Egypt, announce the re­
sults thus far obtained. Professor E. Hall,' telegraphing 
from Vladivostock, reports that, as the planet ad\'anced and 
touched the sun's limb, the moment was signaled with ac­
curacy; but owing to the drifting of haze and clouds betwe£'n, 
it was impossible to obtain good photographs of the contacts. 
After Venus had crept half way across the sun's disk, how­
ever, thirteen good negatives were secured, so that it will be 
possible to map the planet's track on the photographic image 
of the sun after the observers return home. Professor Dayid· 
son, at Nagasaki, was also troubled with cloudy weather. 
The first contact could not be recorded, but the time of the 
second one was obtained excellently. A large number of ac­
curate measurements were secured, however, and sixty clear 
photographs. The astronomers of this party were remarkably 
fortunate, as almost immediately after the occurrence of the 
phenomenon the sky became thiddy clouded. 

Messages from the British partlel to the Astronomer Royal 
state that at Thebes, Egypt, numerous fine photographs were 
taken; and at Cairo and Suez, the closing stages of the transit 
were ... iewed under favorable auspices. 'fhe reports from 
Shanghai, China, are discouraging, and announce complete 
failure of all attempts, owing to the cloudy weather. The 
Indian observations seem to have been the most l)l�ceessfnl, 
upwards of one hundred negatives of the planet's position on 
the sun's disk being secured. The details of the micrometric 
measurements and of the instants of contact, it is also stated, 
were obtained with precision. 

Professor Harkness, from Hobart Town, Tasmania, announ­
ces bad weather, but good results, in the shape of one hundred 
and thirteen photographs. 

Altogether the reports are encouraging, and point to gener­
ally fair success. The despatches of Professors Harkness and 
Hall are the mOllt· important, owing to their stations being 
far north and far BOUth of the Equator, and hence giving the 
most irnBtworthy data. 

In this connection we notice a letter, from Mr. Lewis M. 
Rutherford, to the 1Vmu, in which he recommends the use of 
.. short telescope and enlargement of the image by the inter­
vention of an enlarging lens between'the-objective and the 
plate on which the photograph of the sun is taken, in lieu of 

© 1874 SCIENTIFIC AMERICAN, INC.



DECEMBER 26, 1874.) 
• __ _ _ _ _ _  _ u _ _ � -===:; _ - -

401 
a long telescope, some forty feet in length. Mr. Rutherford's I then.called Cornell aside, and told him that operations must open. The most important information, however, communi­
great success in solar photography, as well' as in the photo. I be stopped, 1mt in such a manner that the public would not cated in Dr. Petermann's letter, lies in the extracts from reo 
graphical record of the positions and aspect of other heavenly suppose that they had failed. Cornell at once grasped the ports by Captain Gray, of Peterhead. From obserYationl! 
bodies, entitle his opinions to the highest consideration; and handles of his machine and started the eight mules by which made in 1868, this navigator concluded that no difficulty 
�ince his suggestion to the above effect has not been adopted it was 'drawn ahead at a lively pace. By an adroit tum of I would be found in carr.y.ing a vessel to the Pole by taking the 
hy our observers, the details of the results obtained by using the wrist when unobserved, he ran his plow point against a ice at about the latitude of 70° (where generally. exists a dl"ep 
long telescopes will be looked for with interest. If there be rock, w.recking the apparatus, thus. demolishing the only i bight), sometimes running in a northwest direction upwards 
any error or difficulties due to the latter cause, it would be. a means by which the pipe laying could be' continued. Subse. of 100 miles toward Shannon Island, thence following the 
IUlitter of grave public regret that Mr. Rutherford's advice quent experimenting resulted in the success of the wire ele. continent of Greenland as long as it is found to sound 
hlld not been heeded. vated on poles,as is well known,but the labors of the inventor in the desired direction, and afterward pushing northwards 

Professor C. S. Lyman, of the Sheffield Scientific School, and of his faithful friend to raise funds to extend their projects through the loose fields of ice which ,vill be encountered. 
hilS published an interesting communication detailing teles. were none the less unremitting. So hard.pushed were they Captain Gray penetrated northward again during the past 
copic observations of Venus, made from the observatory of at one time that thllY opeHed a show of their instruments in summer as far as 79° 40'. At that latitude, in August, the 
the above institution just before the period of transit. When a store on Broadway, asking a small admission fee; but the ice was broken up, whereas .. down to 77°," he states, " the 
the planet arrived at a distance of only half the sun's diame. public failed to appreciate the chimerical scheme, and the floes were lying whole in the sea, clearly showing that the 
ter from the sun's limb, its appearance became no longer revenue of the partners was very small. Cornell was almost ice in SOo must have been broken up, by � swell from the 
that of a crescent but of an entire ring of light, beautifully penniless, entirely so at one period, as he afterwards stated north; beyond the pack to the north (which I could see over), 
delicate, and brightest on the side toward the sun. It is only that the lucky finding of a shilling in the street prevented there was a dark water sky, reaching north until lost in the· 
when the conjunction occurs very near the node that the his going dinnerless. distance, willhout a particle otice to be seen in it." 
planet can approach near enough to the SWI to have the With the general recognition of the magnitUde and �mpor. If two thoroughly equipped steamers be despatched, one 
horizontal refraction of the planet's atmosphere, on the side tance of the invention, Mr. Cornell began to reap the returns up the west coast of Greenland, by way of S�h Sound, and 
opposite to the 8un as seen from the earth, deflect the solar for his zeal in its behalf. He was employed in the construc. the other up the east coast of the sa.me continent, there is not 
rays so as to bring them to the observer. tion of many telegraph lines, through which means, together m\lch question but that one or the other would ultimately 

It is to be hoped that other astronomers have watched this with the increase in value of ihe shares of stock which he reach this open water near the pole, the existence of which 
interesting phenomenon: for beside its beauty and novelty, owned in the 'Western Fnion line,he 8peedily alllassed a large so many have creilited. It has been the misfortune of late 
it affords, with proper measurements, the means of determin. fortune. arctic expeditions that all have been projected on too small a 
ing the refractive power of Venus' atmosphere, which would The t'arly part of his life is a lesson of frugality and per· scale; and although they have performed excellent serYice 
appear to be about one sixth greater than that of tht' earth. serYerance; his closing days furnish a shining example of as pioneers, they lacked the completeness in organization and 

• ••• • liberality and benevolence. He strnggled until he attained equipments necessary for the endurance of so long and ardn-

THE PATENT OFFICE CLERKS. ' wealth; but. riches once gained, he abnegated self, and de. ous a voyage. 

We are informed by a 'Vashington newspaper that the voted them to the welfare of mankind. His first public act 'fhe preparations fOl' the British expedition!!, we under· 

Commissioner of Patents is proposing to have the force in of philanthropy was the endowment of a public library in stand, are already under way, and the command has been 

his office increased without increasing its expenses, by dimin. Ithaca, New York, on which he expended some fifty thousand given to Captain George S. Nares, late of the Challenger. 

ishing the pay of some of the old employees sufficiently to dollars. Thell. followed the magnificent gift,first of $000,000, We may conclude, therefore, that the long.sought problem 

provide salaries for the new ones. 'Ve hope this statement then of two hundred acres of land with the necessary build. of reac�ng the pole is at length to be met by all the resources 

is untrue. That the present rate of compensation in'the ings, and finally smaller donations amounting to $11,000, of engineering skill and scientific knowledge, in presence of 

Patent Office is not too great is proved by the fact that it is to found Cornell University, one of the few great which the solution cannot be far distant. 
insufficient to secure the desired permanency in official station educational institutions which aim to teach men to keep • ••• • 
therein. 'Vhen a clerk has acquired the experience and skill themselves, to send out skilled meehanics, graduates capable CHEAP FREIGHTS. 

that qualify him for the effectual discharge of his duties, he of earning theil" bread at once by their own work, not mere The American <-'heap Transportation ASl!OCiation recenth' 
soon finds some more lucrative employment elsewhere. book· worms, as ignorant of the world liS of how to make it met at Richmond, Va., tmder the presidency of the HOll. J�. 
The!!e situatious are thus often regarded as stepping stones to support thelll. sia.h Quincy, of Boston, Mass. Mr. F. B. Thurber read a 

the real business of life, and are vacated as soon as the in. Mr. Cornell for many years took an active part in politics, report on railroads, in which he pointed out variOUI! abllBl'S 
cnmbents have fitted themselves for usefulness therein. filling with honor several State legislative offices. He was incident to the general management of lines in this country. 
'fllis state of things will grow worse the more the rate of also President of the State Agricultural Socit'ty, and was Among these he mentioned watering stock, fast freight lines 
�ompensation is diminished. As the higher grades of these largel�' interestell in many railroad, banking,and manufactur. run by concerns outside the companies, the present palace, 
clerkships require the highest order of talent and skill, they ing companies. His fat.al illness, which terminated on the 9th sleeping, and express car sysiems, and the fact of employees 
�hould be made the object of ultimate ambition and desire to of December, WIIS induced hy overwork in businesf.l IIffairs. being pecuniarily interested in the use of certain materials 
those holding subordinate positions. These should not, I • ••• • ! and patents. The conclusions were that the most elIectlial 
therefo� l)e induced to seek more inviting situatiolllf else. I WILL DO IT AFTER A F11NElLAL. : and permanent remedy for the evils is competition, and that 

where, in consequence of iuaitequ.acyof compensation. here. It is now collf!id9red settl.ed \ly. the most eminent mwiical the IliOilt eftecth'e competition will be found in railroads when 

If, therefore,·� larger number of-.employees is needed, let authorities that a large percentage of the sickness which pre. they are owned by the people. The improvement of water 
them be employed and full�· paid; if they are not needed, vails in cities, like New York, is due to the backing up of courses and the construc�sm8.n ea.nals to connect large 
they ought not to be employed at any' price. It is a false foul gases through sewer pipes into the apartments of dwell. bodies of water itl also nece8Sal'Y.. An excluaive freight road, 
e�nomy to fix the scale of official salaries so low that they ings. Against these dreadful odors, the pipe traps commonly it is believed, from the grain.growing sections of the West to 
w1l1not command proper qualifications in their incumbents used offer but little protootion. the seaboard, would demonstrate how cheap freight can be 
and it is almost au equal mistake to cumber the rooms and There is 1\ very sure and simple remedy, which at a tllight carried by rail ; and as soon as this is ascertained, public opin· 
halls of the Patent Office with those whose services are not cost might be applied in every house in New York; but which, ion would soon compel existing roads to abolish the abuses 
needed:" Let all be diligently employed and fully paid. we are sorry to say, is rarely put int.o use until after there which are absorbing the revenues of the present system. 

�f we are not misinformed, there are already nearly or has been a funeral in the faluily. In the case of the Deaf It strikes us that any candid reader who peruses the col· 
qUIte five hundred persons now on duty in the Patent Office. and Dumb Asylum, in this city, it required several funerals umns of the daily journals and endeavors to master the intri· 

With proper regulations, and under a well arranged system before the parties could be induced to look to the sewers con. cacies of the strategic movements of the Pacific roads against 
of lqbor, we b.elieve that this number is fullv sufficient for nected with the establishment. the tiunk lines, the Baltimore and Ohio against the New York 
aU _ business that will be brought before the Office for mlllly The remedy we allude to is the connection of the house Central, the Pacific .Mail muddle, and the question of the 

yeal'!lRO come. The funds of the Patent Office ha\'e been sewer pipes with the kitchen chimney, 80 that all gases that Saratoga agreement, will arrive at· no other conclusion but 
contributed by the in,'entors of the world, and should be de. back up frolll the sewers will be carried up chimney and not that there is plenty of competition, though the chances of' 
voted So their benefit. It is due to them that this fund should into the house. cheaper freights are by no means so generally apparent. The 
not be wasted or needlessly expended. If it is now more than We have repeatedly called attention to the excellence of recent completion of the Baltimore and Ohio direct road to Chi­
suillcient to meet the annual expenses of the Office a diJUinu' this remedy, have given engravings illustrative of the method cago is, it is said, delltined to have considerable significance, in 
tion of the office fees would be a proper correc;ive; but it of application, have cited instances of its application in other that negotiations are pending between its managers and those 
ought never to be squandered on a multitude of officials who countries, have urged our architects to take special care in of the Erie line for a joint use, by the latter, of a portion of the 
are willing t.o serve on half pay. drawing up the specifications of new buildings to provide for former route, which would render Erie independent of Lake 

••• , • these escape pipes. 'Ve BOW renew these reminders. Fur. Shore. It appears. however, that, in spite of the pronounced 

EZRA CORNELL. thermore, we would respectfully ask the eminent and accom. benefits to be gained by the Baltimore and Ohio eompletion, the 

J plished scientific gentleman who presides over the Board of published rates of the New York Central are far less already 
ust as the reports of the astronomers scattered over the 

• 

Health in this city, whether, in his opinion, thtl introduction than those of the first mentioned road. Mr. Vanderbilt's 
remotest portions of the globe, telling of the observations of of escape pipes as suggested is not a desirable thing to accom. table of local freight tariffs, compared with that of the Bal· 
a great natural phenomenon, are fiashing over the wir es the 

d . 11' ' plish, regarded from a sanitary point of view? If it is, timore road, shows rates averaging in the neighborhood of 40 
sa mte 1gence reaches us of the death of the man to whom 
next to Morse, the world is indebted for the introduction of are there any weighty reasons why the Board should not per cent less for similar distances. For example: From South 

h d issue an order forthwith, requiring all landlords to put the Branch to Baltimore, 162 miles, is charged 62 cents; from t at gran est of modern inventions, the electric telegraph. d Y 
Th ' d' pipes in? The.Board, we believe, does not lack authon. 'ty in Scheneeta y to New ork, 161 mile8, the winter tariff is 50 

e uume late associate and co· worker with the inventor 
hi

.
!! firm adherent through. all the dark hours preceding th; the matter. It has only to speak the word, and it will be and the summer 30 cents, all first class. Flour, per barrel, 

trlUmphant success of the derided project, the name of Ezra 
donI.'. . from Parkersburgh to Baltimore is $1.30, 383 miles; from 

C 11 '11 • ••• • Buftalo to New York, 440 miles, 00 and 70 cents. 
orne WI pass to posterity as indissolubly linked t� the ...- .. • ...... ·T PO" & ... .. ,.. .. EDI .. ...... ...... .. ..... ..-a .IOA& TIO.. The Central besides gives special rates to any one. A like 

telegraph as to the noble university which remains a monu· D A P r. ugustus etermann, the celebrated German geogra. comparison to the above shows that the tariffs on that road 
ment to his benevolence and philanthropy. I h I ddr ed I h 

M 
pier, as recent y a ess a ette r, on t e subject of past are actually less than those asked by the Grangers on the 

r. Cornell was born at Westchester Landing, New York, . I ti f th . .  h exp ora ons 0 I" arctiC regtons, to t e Bri tish Royal Geo. lllinois lines. Einally the comparison of the business done 
on January 11, 1807. His youth was spent working at the hi 1 S . t h' h' f '  1 grap ea OCle y, w IC IS 0 tIme y interest in view of the by the New York Central for the past year, as compared witll 
potter's :rade with �is father, but little opportunity being af· present fitting out of another English expedition to that un. 1873, exhibits an increase of 46,800 tuns in tunn,u"e, and a forded hIm to acqUll'e more than the rudiments of a common kn h 

-" 
own quarter of t e globe. Dr. Petermann believes, from decrease of $397,972.09 in earnings on freight. This looks school education. On attaining his maJ·orit'· and for fifteen th ul 1 d . ed J e res ts a rea y arnv at, that with appropriate steam more like practical cheap transportation than any proJ'ect be. yeal'l! thereafter, he was at times a workman in machine 1 k' f h 

h 
vesse s, ma mg use 0 t e extensive experience gained, the fore the public, while it disposes of the charges of illiberality 

HOpS and at times engaged in .u,.riculture, earning but a tral ill be t ed f h -0 cen area w pene rat as ar as t eN orth Pole or at on the part of the Vanderbilt management. Mr. Thurber, in slender income. In 1843, he became acquainted with Morse h '  H 1 
d 

' any ot er pomts. e a so states that the disputed question the address to which we refer in our initial paragraph, <mAA an at once deeply interested himself in the plans of that in. h 
.,---

h
as to t e proper route is clearly settled in favor of passage into facts, figures, and an elaborate argument to prove that ,'entor. At t at period Morse was seeking a practicable way thro h S ·th' So d 

f l
ug nn s un. the New York Central ought to and must charge a much o aying his wires through underground pi""",and called ill Thro h h indi 'd' II bo D P C' r-- ug t e VI ua a rs of r. etermann, continued higher rate of frei.,.ht, because it invests its earnings and omell's aid to assist him. Cornell soon invented a inachine ' 10"" _ .. 11 ..., 

f 
smce OVU', sevcnslWO.ll expeditions have been !!ent out. The issues stock representing the same, instead of using the Qr accompli8hing the work, which was successfully.. used· d tails f th 1 l' d ed ha bee '1 e 0 e exp ora,lons con uct ve not n made earnings to improve the road and car"";ng the balance over untl it was decided to abandon the underground system in bl' b t _n. f h '  . f 

'J-

f f h 
Jlu IC; � gene.nouy, rom t :e mtenor 0 Greenland, in 80° 88 s.urplus, after the fashion of the Baltimore and Ohio.· It 18' avor 0 t e poles. It is related that this decision waS not WI ' 

. . 
. ed 

. on�tude to 00°. E, east of Spitzbergen, a width of about �ortunate for Mr. Thurber that actual figures demonstrate arn v at until two thirds of the Congressional appropriation' . t d' - f l' 't' d h bee ' 
-

f 
' nme y agrees o. ongt u e as . n sUrYel'ed. Besides this, exactly the reverse of hit theoretic collCllusions.· or constructing the experimental line between Baltun' o' re i . kn ha t IS now OWD. t t the Norwegians,in frail fishing smacks, ..... • 

and Washiilgton, had been expended, and it was eVl'dent ha ' . N Ee -'-: . .  

h 
ve CIrcumnaVIgated ova Zemhla, and have proved that I ..... ns dried and cut in strips make yery IItl'Ong belt 

t at the balance could not complete the undertaking. Morse the Kara and Siberian seas are for five months in the year laciDgs. 

© 1874 SCIENTIFIC AMERICAN, INC.



402 J titutifit Jmtritlu. 
T HB  VImBBGBOVIm UIJ,WAY, .... YOU mn. 'I with rubble masonry 8 feet 6 inches in thickness, and on the 

inside of each of the side tunnels with brickwork 1 foot 4 
I inches thick, thus giving to each abutment a thickness, inclu-NUllBBB VI. 

Continued frOm PIP 881. I sive of linings, of 15 feet 6 inches. Through each of these 
i inner abutments are cut two man holes, 7 feet in width and 

Division number two of the work commences at 79th street, ; 75 feet apart. 
ends at 102<1 street, and is under the charge of Mr. Bverre The roofs of the tunnels are semi-circular arches : that of 
Lee, C.E. In thi" division is embraced a specimen of almost the central arch with a rise of 12 feet 6 inches and a span of 
every description of construction upon the road. From 79th 25 feet, and that of each of the side tunnels with a span of 
street to a pobrt 27 feet 7+ inches south of the south side of 16 feet and rise of 8 feet, each with a uniform thickness of 2 
80th street, a distance of about 178 feet, is a piece of beam feet. The ventilation is by means of cylindrical shafts, in 

[DECEMBER 26, 1 874. 
the three tunnels. At the end of these tunnels begins the 
large tapering tunnel. It consists of a brick segmental arch 
with a span of 68 feet in the clear, and rise of 15 feet 8 inches 
at the south end, and thence tapering oft to a span of lSO feet 
in the clear and rise of 12 feet 9 inches at its north end, 165 
feet further north. The springing lines of the arch are 12 
feet above rai.1road grade, and start from the solid ledge wher­
ever poIBible. Throughout its entire length, it is lined up to 
springing line with rubble masonry 15 feet thick. Wherever 
it springs from the ledge, the skewbacks consist of two courses, 
and abut against the ledge, hammered off to receive them. 

Fig. 16.-THE VlO)BRGROUllD RAILWAY IN NEW YOlUt-THE GREAT ARCH lIEAR 96th STREET. 

tunnell.ng'; from this lattM P.<'int to 92d street extends a sec­
tion of brick tunneling, 8,287+ __ length ; from 92d street 
to the north side of 94th street is me rock tunnel, 550 feet in 
length ; from the north side of 94th street to a point 81 feet 
6 inches north of the north side of 95th street is the partly 
rock and partly brick tunnel, 287+ feet long ; from this latter 
point to the north side of 96th street is the tunnel known &8 
the large tapering tunnel, whose length is 250 feet ; from 
96th street to the north side of 98th street,:there occurs an 
open cut, 5371 feet iu length ; and finally from this point com­
mences the stone viaduct. 

We have in previous impressions described in detail ,sec­
tions of the beam and brick. tunnel and open cut, 
and shall not, therefore, repeat the description in 
connection with similar work on this section, but 
merely point out in what respects, if in any, these 
tunnels difter from the one already described. The 
beam tunnel at the south end of the division is pre­
cisely similar to that on the first division. In the 
beam tunnel, however, which extends from south 
of 80th street to 92d street, several noticeable 
changes have been made. Thus from 80th to the 
center of 85th street, the roof of the large central 
tunnel is changed from a semi-circular to an ellip­
tical arch, with a rise of 8 feet 10 inches, u is 
shown in Fig. 12, page 871. The reason for this 
change will be apparent by a glance at the profile 
of the road on page 808, which shows the difter­
ence of grades to be too small to admit of an alch 
of 19 feet 6 inches rise. Again, from the center of 
85th street to the south side of 88th street, six 
rubble masonry abutments are built, so that each of 
the three arches rests upon two separate abutments 
of its own ; the space between the two inside abut­
ments, east and west (that is, between the abut­
ment of the central arch and the iuner abutment 
of the side arch), is filled in with dry rubble ma­
sonry up to the springing lines, and the spandrels 
above the springing lines with rubble cement ma 
sonry. The central arch is also elliptical. From 
88th to 92d street, the tunnel is the same &8 that 
from 80th street to the center of 85th street. Omit­
ting, for the present, the description of the rock 
tunnel from 92d to 94th street, we will take up 
that of the partly rock and partly brick tunnels. 

general character the same tll'-tlioee alleady described, bat 
only 6 feet in diameter in the clear, and of a depth depending 
on the difterence of grades. 

From a point 101 feet 10 inches north of the enaof the rock 
tunnel, the two side tunnels begin to curve in gradually 
toward the central tunnel, which thev intersect 191 feet fur­
ther north. The radius of this curve

·
is, for the ceuter of the 

tracks in each of the side tunnels, 1482'7 feet, and fOl the 
center of the tunnels themselves, 1772'7 feet. From the point 
where this curvature starts, the inner and outer abutments 
are lined, each of them, with rubble masonry 8 feet thick, 
coursod ; the courses being not less than 16 inches, and the 

The thickness of the atIlh � l\ ftIW Dpi!qtHg1lli:" anli 
at the crown, and these dimensions again vary with the span. 
Thus at the south end where the span is 68 feet and rise 15 
feet 8 inches, the thickness of the arch is 4 feet 4 inches at 
the springing lines ; a little further up the arch, It is 4 feet ; 
still further up, 8 feet 8 inches, and at the crown, 8 feet 4 
inches, thus losing 1 foot in thickuess from springing line to 
crown. At the north end, where the span is 50 feet and the 
rise 12 feet 9 inches, the arch is 8 feet 4 inches in thickness 
at the springing line and 2 feet 4 inches at the crown. It 
will be observed that the arch also loses 1 foot in thiCKness 
at the skewbacks between the two ends. This is of course 

accomplished by a  series of three offseis of 4'� 
each, passing around the arch, all of which � 
at the ventilating shafts. For instabce, bet ..... een 
the south end and the first ventilator, the areh at 
the crown is 8 feet 4 inches ; from the first to the 
second ventilator, 8 feet : from second to third 2 
feet 8 inches, and from the third to the end of the 
tuunel, 2 feet 4 inches. The details of this taper­
ing tunnel will perhaps be best understood by a 
glance at Fig. 15, which represents a cross section 
of the tapering tunnel taken at the junction of the 
two side tunnels with the central tunnel, and shows 
the three tunnels in question, &8 also the segmen­
tal arch with its varying thickness� It will be re­
membered that the tunnel preceding the tapering 
tunnel has a total hight from rallroad grade to the 
crown of the arch of 21 feet, and that thia taper: 
ing tunnel hu a total hight in the clear of 27 feet 
2 inches. The manner of joining these two tun­
nels is illustrated in Fig. 16. The roof of the cen­
tral tunnel, which has elsewhere a thickness of 2 
f�t, is increased to 2 feet 8 inches for a distance 
of 5 feet around the face, and on the back of the 
arch at this point is built a rubble retalnblg Wall, 
7 feet 4 inches high, 8 feet at the bottom by 1 foot 
at the top, which is on a level with the b&ek of 
the tapering tunuel. The back of , the retaining 
wall is lined with concrete. The joining at the 
face of the two small tunnels is made in a precise­
ly analogous way. 

As this arch is one of unusual span, we shall 
take occasion in our next article to describe the 
centering on which it wu rorned. 

_ .- .  
IDamen.., Plletocrapll •• 

These t,unnels begin at the north side of 94th 
street, where the rock was not of su1llcient strength 
and depth to allow of a rock tunnel, and consist of 
three brick arches supported upon four abutments 
of rock formed by three parallel cuttings through 
the rOck. The two outside' abutments are chipped 
oft smooth, and lined with 16 inches of brick, car­

Fig. 18.-THE 111IDBRGROlJlO) RAILWAY Ill' OW YORX. 
.J1rlfCTIO:R OJ' THE T111IlIBL8 B'EAB. 86th STREET. , 

Photographs have been made of the new Opera 
House, Paris, 4 feet 8 inches in length, and 8 feet 
4 inches in hight. They were obtained in one 
siugle piece, by well known pl'QCe&S88, �d lfith 
the aid of a,large and specially oonstructed ClUQ.era. 

ried up to the springing lines; which are" 8 feet 6 inches above 
grade. The two inner abutments are com'p08ed of rock, cat­
ried up above the springing lines, of an average thickness of 
10 feet 8 inches, and lined on the inside of the central __ 

joints cut to lay t inch. Owing to the cuning of the 'side 
tunnels, the iuner abutments ale ' made somewhat wedge­
shaped, tapering oft from a thickness of 15 feet 6 inches at 
t¥ point of curvature to one of 5 feet at the intersection of 

All \he lineB of the piotures are of remarkable excellence, the 
moldings, the bnsts, the medaUions, and even the minllWst 
details being reproduced with rare perfection. The attemp 
is being made to secure pictures even larger than this. 
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A NEW NAIL. I tence in which his earlier and later pencilings are preserved 

This is a new form of naii, the peculiar features in which , As h� sat upon the deck after the conversation at dinner, he 
are its screw, shank, and the head concave underneath and 1 drew from his pocket one of these books, and began to make 
provided with teeth. In using it, a hole is first bored in the . marks to represent letters and figures to be produced by the 
wood as for an ordinary screw ; the nail is then driven in by ! agency of electricity at a distance from the place of action. 
a hammer, when the teeth about the head will readily catch First, he arranged ten dots and lines so as to represent figures 

�--

in the surface of the adjacent wood. The nail thus secured 
Cln neither be turned nor witbdrawn without destroying in 
whole or in part the fibers of the wood. 

The invention will doubtless be of advantage in fastening 
packing cases for shipping, as, in addition to forming a strong 
connection, its removal, in case , of any tampering with the 
contents, can be , at once evidenced by the condition of the 
box. 

Patented March 17. 1874, by Mr. Joseph Lowensohn, of 
Berlin, Prussia. 

. .... .  
CONCEPTION OF THE TELEGRAPH. 

[Frolll adYance sheets of the Life of S. F. B. Morse, by S. 1. PrIme.) 
The packet ship Sully, Captain Pell, sailed from Havre on 

the 1st day of October, 1832, for New York. Among the 
cabin passengers were the Hon. 'William C. Rives, of Vir­
ginia, returning with his family from Paris, where he bad 
been as Minister of the United States ; Mr. J. F. Fisher, of 
Philadelphia ; Dr. Charles T. Jackson, of Boston ; Mr. S. ]<'. 
B. Morse, of New York ; Mrs. T. Palmer, Miss E. Palmer, 
Mr. C. Palmer, Mr. F. Palmer, Mr. \V. Palmer, Mr. J. Has­
lett, Charleston, S. C. ; Mr. Lewis Rogers, Virginia ; Mr. \V. 
Post, New York ; Mr. Constable, New York ; Mons. de la 
Cande, Mons. J. P. Chazel, Charleston ; Mr. A. Scheidler, 
Frankfort, Germany ; Mr. and Mrs. Burgy, and others. 

In the early part of the voyage, conversation at the dinner 
table turned upon the recent discoveries in electro-magnlliism, 
and the experiments of Ampere with the electro�magnet. Dr. 
Jackson spoke of the length of wire in the coil of a magnet, 
and the question was asked, by some one of the company, 
" if the velocity of electricity was retarded by, the length of 
the wire ? "  Dr. Jackson replied that electricity passes ill­
stantaneously over any known length of wire. He referred to 
experiments made by Dr. Franklin with seve,ral miles of wire 
in circuit, to ascertain the velocity of electricity, the result 
being that he could observe no difference of time between the 
touch at one extremity and the spark at the other. At this 
point Mr. Morsejnterposed tq.e remark: " Jj.  the presence of 
e�ectricity can be made visible in any part of the circuit, I see 
no reason why intelligence may not be transmitted instanta­
neously by electricity."  The conversation went on. But the 
one new idea had taken complete possession of the mind of 
Mr. Morse. It was as sudden and pervading as if he had 
received at that moment an electric shock. He withdrew from 
the table and went on deck. He was in mid-ocean, undique 
crelum, undique PfYlltU8. As the lightning cometh out of the 
Easfand shineth unto the West, so swift and far was the in­
strument to work that was taking shape in his creative 
mind. 

The purpose instantly formed absorbed his mind, and to 
its perfection his life from that moment was devoted. He 
W8l!l the man to do the work. His mind was eminently inven­
tive and mechanical. In his early youth and riper man­
hood, he had sought out many inventions. His name had long 
been enrolled among inventors in the Patent Office of the 
United States. Patience, perseverance, and faith were he­
reditary traits of his character. He was now forty.one years 
old. 

Of all the great inventions that have made their autho� 
immortal, and conferred enduring benefit upon mankind, no 

Mllgn ct Lift ing F<) lb • .  

Type Signals . Tubes for Wires. Telegraph. 
ORIGINAL SKETCHES FRElH MORSE'S NOTE-BOOK. 

one was so completely grasped at its inception as this. His 
little note or scratch book was always at hand, in which he 
m:ade sketches of objects which· met his eye, or of images 
formed in his mind. Scores of these book II are now in exis 

referring to words. Next, he drew the wires in tubes. Then 
came the magnets, and by and by cog rules, to be used in 
regulating the power. In the course <!f a few days his book 
presented several pages of the first marks ever made in the 
invention of the Telegraph. [All of these drawings and 
marks are given in facsimile in the volume.] 

He wrought incessantly that day, and sleep forsook him in 
his berth that night. His mind was on fire. In a few days 
he submitted these rough drafts to Mr. Rives, who suggested 
various difficulties. But Mr. Morse was ready with a solu­
tion. Mr. Fisher states that'Mr. Morse illustrated to him his 
signs for letters, to be indicated by a quick succession of 
strokes or shocks of the galvanic current, to be carried along 
upon a single wire. , After several sleepless nights, while : 
his mind was in labor with the subject, he announced it at 
the breakfast table, and explained the process by which he 

FACSDIILJII 01' TIIB OBIGIlfAL SKETCH, KADE BY MORSE, 01' THE ELEC-
TRIC TELEGRAPH-'-TAKEN FROM HIS NOTE BOOK. 

proposed to accomplish it. He then exhibited the drawing 
of the instrument, by which he would do the work, and so 
completely had he mastered all the details that five yeal'S 
afterward when a model of this instrument was constructed, 
it was ins�ntly recognized by Captain Pell and others, as the 
one he had devised and drawn in his sketch book, and exhib­
ited to his fellow passengers on the ship. 

Captain Pell says : " Before the yessel was in port, Mr. 
Morse addressed me in these words : ' Well, captain, should 
you hear of .the telegraph, one of these days, as the wonder 
of the world, remember the discovery was made on'board the 
good ship Sully. ' "  

Thus it appears from his own records, and tho recollec­
tions of the captain and " IJa5St'ngers, gentlemen of the high­
est respectability and intelligence, that on shipboard Mr. 
Morse had actuall v drawn ont and recorded a system of signs, 
composed of a co�bination of d9ts and spaces, to indicate 
letters, figures, and words, and a mode of applying the elec­
tric or galvanic current so as to make these signs permanent 
upon paper, to be passed along in the instrument which he 
had invented. The INVENTION was accomplished and an­
nounced ere the inventor set foot on his native shore. 

____________ �.�I . . . 
FRENCH l'ROTO SKYLIGHTS. 

" In France they do not have as much sunshine as we ; 
therefore," says Mr. Wilson, in the Philadelphia Plwtogrfi­
pher, " the construction of the skylight has had even more 
attention there than we give it. Every device is employed 
for securing a proper light, and a proper quantity of it, and 
for &Aoiding anything that may obstruct it. We all know 
how many skylights are obscured by an accumulation of dirt 
and dust and rain on the outside. I have known of several 
ca.ses where photographers have complained that their lights 
continued to work slower and slower. when; had they looked 
upon the outside, the guilty cause would have been very ap­
parent. But, in a measure, to avoid that labor, the French 
use the plan made plain by the fisnre annexed. It is not 
without several advantages. 

FJ;I,ENCH PHOTO SKYLIGHT. 

" It is similar to the ordinary construction, differing, how­
ever, in form. The sash is curved. The advantage of this 
arrangement is alluded to above, and to do away with the 
beam which absorbs the freest and is most actinic part of the 
light, since it strikes the sitter at precisely an angle of 45°. 
The other part of the roof may be sloping both ways, the 
proportions of the attlier lind the glass slIsh remaining as 

ordinarily. At each end of the glass attlier a space may be 
set off of about ten feet in length on the whole width of the 
room, to be used as a laboratory and dressing room. The 
room will thus have a total length of eighteen meters, or 
about twenty-three feet. 

For the portrait photographer who is sometimes obliged to 
accommodate the sitter who cannot come to his atilier, the 

FRENCH PHOTO TENT. 

annexed engraving of a tent, forming a posing room, will be 
found useful. The front faces the north in northern latitudes, 
and is turned, on the contrary, to the south in southern lati­
tudes. Use a gray blue cloth background, which is about six 
feet wide by seven feet high. In travelling, it is rolled around 
the supporting pole ; the top and the sides; forming curtains, 
are made of thin stuff, and held by rings to the roos of the 
framework, which are taken apart with great ease, to be 
packed into a very small compass. 

In this portable atelier, excellent portraits may be obtained, 
and the time of posing is one half less than in a glass house. 
The professional photographer and the amateur will be hence­
forth able to work with advantage in the open air, and obtain 
very fine negatives of portraits and landscapes, with a bag­
age relatively light and easy of traneportatioD. 

• ••• • 
A Hot Bearing Alarm. ' 

This device, the diagram of which we extract from the 

Re'lYl.le Indmtrielle, consists in a cylindrical box, A, provided 
with a perforated bottom, B, and placed directly over the 
journal. The box is filled with a prepared grease which melts 
at a certain temperature, to which it must be raised by the shaft 
becoming hot. As the compound liquifies and escapes through 
the perforations, a disk, C, which rests thereon, descends, 
thereby tilting the lever, D, and so making contact between 
the plates, E and F. The latter are connected by an electric 
circuit with a bell which sounds when the current is estab­
lished. The pipe, G, serves for the ordinary lubrication of the 
journal. It is suggested that this device might be profitably 
used upon journals not readily accessible . 

• ••• • 
The ShIppIng oC the World. 

The Repertorio Generate della Marina for 1874-75, recently 
published, gives some interesting statistics respecting the 
number of sailing ships belonging to the different nations in 
the world, with their tunnage. It may be remarked, how. 
ever, that the following only relate to seagoing ships, vessels 
for inland navigation not being included : 

Nationality. No. of ships. 

British . . . . . . . . . . . . . . . . . . . .  20,538 
American. . . . . . . . • .  . . . . . . . . 6,869 
Norwegian . . . .  . . . . . . . . . . . .  4,464 
Italian . . . .  . . . . .  . .  . .  . . . . . . .  4,343 
French. . . . .  . . . .  . . . .  . . . .  . • • 3,780 German. . . . . . . . . . . . . . . . . . .  3,483 
Spanish. . . .  . . . . . . . . . . . . . . .  2,674 
Greek . . . . . . . . . . . . . . . . . . . . .  2,063 
Swedish. . . . . . . . . . . . . . . . . . .  1 ,905 
Russian . . . . .  . . . .  . . . .  . . . .  . . 1 ,428 
Dutch. . . . . . . . . . . . . . . . . . . . .  1 ,418 
Danish . . . . . . .  " . . . .  . . . .  . . . 1 ,239 
Austrian. . . . . . .  . . . . . . . . . . .  955 
Portuguese. . . . . . . . . .  . . . . . . 410 
'furkish. . . . . .  . . . . . . . . . . . . • 277 
South American. • . • •  • . • . . • 219 
Central American . . . • • • • . .  138 
Belgian . . .  . . . . . . .  . • . . . . •  51 
Asiatic . . .  . .  . .  . . . . . . . . . . . .  . 35 

Tunnage . 

5,383,763 
2,181,659 
1,349,138 
1,227,816 

736,326 
852,789 
509,767 
406,937 
360,368 
330,350 
385,301 
173,480 
327,742 
92,808 
43,360 
82,761 
46,580 
17,158 
13,527 

Total . . . . . . . . . .  . . . .  . . • 56,289 14,523,680 
The same publication gives the total tunnage of the ilteam. 

ships of all nations to be 5,244,888, of which 3,015,773 tuns 
belong to England. 
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lltn1cti:::�f �l�� para�l� and its evolu�
'ar:' 

aho�n 1� �, ��e ball � of a goveni�; 'are each i2 i�ches in length ; 
The weight �f balls, length of arms, and resistance to k there is a weight of 80 pounds connected to the spindle by a 

(InterDa&lOD&I ReTle".] 
TlIE COBmrUtIOl( 01' TlIE 81Jlf. 

BY PIlO ... eo� o. A. TOVlll.. I overcome are first ascertained ; and from these, the Wght of lever 9 Inches.in length ; the resistance of the controlling me· 
NlUDber n. I the balls can be calcqlated when the engine is at speed. chanlsm is 20 poullds, and the rods connecting this mechan. " , I Then draw two UneH, B F, n E, at l'ight angles k each other. ism with the governor are each li inches long. The governol' 

THE PHOTOSPHERE. ' is connected with the engine 80 as to make 300 revolutions per 
As to the nature of the photosphere, or visible surface of I minute when the engine ilt at speed, and the greatest number 

the sun, all the observable phenomena, with hardly an ex- ; of revolutions per minute under variations of speed ill to hi.' 
ception, concur in representing it as a sheet of luminous I MO. What is the proper weight for each ball , 
eloud : its pecUllar granulated structure, the swift mobility of : ! 1. Multiplying the weight �n the spindle of 80 pound� by 
its constituent filaments, and the remarkable appearances ' 1 9  and divldlng by 12, we obtam 22'5 pounds as the eqlllva· 

presented by the spots and faculm, are all consistent with tbl� I '  lent weight, if its connection were of the same length as 
idea and readily explained by it. And if, as is most llkely, those o� the balls. Slm!larly, the eq�ivalent resista�c? of the 

according to what has been said, the main body of the sun is controlhng mechanlfml IS 15 multiphed by II and dIVided by 

in fact a huge globe of mingled vapors and gases at such a 12, or 2'5 pounds. The sum of these weights is 25 pounds ; 

temperature that even the enormous force of 801ar gravity and dividing by 2, we obtain 12 '5. 

can only reduce them to a density a little greater than that of 2. The difference bet,,'een the greatest number of revohl-
water, it is perfectly easy to account for the existence of tions of the governor per minute and the proper number is 
such a cloud sheet : It is simply a necesSary consequence of 50, and this, divided by 300, is 0'167, nearly. 
the cooling of these vapors at the outer surface of the globe, S. Dividing 12'5 by 0'167, we obtain . 74'85

,..
+ pounds, 80 

where they come in contact with the cold of space. Under that the weight of each hall should be about 3 , '5 pounds. 

such circumstances condensation must result, for just the ' It will be evide�t, 
.
�ro.m what ,��. p�ed, that a pt'lldu. 

same rea80ns and in the same manner as that which produces lum governor w�ch IS very' senSItive cann�t be ve� power-
the watt'r Rnd snow clouds of our own atmosphere : minute I ful, n�r one which is very powerful 

.
be �ery senslt1ve ; and 

drops or IIakes must be formed, not of water and ice indeed, ' that, In o�er to' obtain greal power, It will b,e necessary to 
but of the materials which we know to exist upon the sun use very heavy balls. Our readers have, doubtless, observed 
and must desel"nd iu fiery rain and hall into the central depth� that those governors which. �ye the best sati!!fa�tion are ar. 

to be again reilvaporated. And as the descending matter is ranged. w�th, a vI�w to sensltlve.n�, the controlh�g mechan-

continually replaced by fresh supplies from below, there ism �lDg ac:tuated by the application o! a v�ry shght
. 
force. 

must result " vertical circulation of ascending streams and I� i� probable .that �vernors of an� deSIgn. Will be subJ6C! t<l 

jets of vapor contesting the supremacy with ,down-pouring Blm� conditions, smee a great. resistance 1D general reqUIres 
cataracts and sheets of the produots of oondensation ' and in coDSlderable force to overcome It. 

consequence the upper surface of the cloud layer m� be in .
We have bee� at great pai?s to simplify the rules c:n. 

a state of continual and · intense dlBturbance, as observation tamed in this artIcle, and we thmk our readers, by applymg 

directly shows. them to a few examples, will readily understand them. The 
tor it is found that the 801ar surface, when examined with princlpl611 stated are o! interest and value to aU who are en-

a powerful telescope, is by no means unIformly bright, but gaged in the construction of governors. 

mottled with a ·peculiar texture which has been very variously Make B' C equal to the calculated ltights. From C, draw any 
described, but may well enough be accounted for by suppos- number of lines, C e, C d, etc., to D E, and, a� each 
ing it to be formed of columnar clouds, floating vertically in point of Intersection, erect a l�rl'lelldicu1ar to D E. From the 
the . atmosphere of vapors out of which they are formed. middle point, k, of C '''. dl'aw a perpendlcular to C e ;  the 
Here and there ,thl' surface is marked by brilliant streaks point, 1', In which It meets the perpendicular through e, is one 
known as the facnle, most collsplcuons near the edge of the point of the parallOlR, Bisect each of �he other lines, C d, 
sun's disk, which on account of the absorption of the 801ar C C, I't.('. , by Perpendiculars, and the llOints in which these 

, atmosphere Is much less brilliant than 'the 'center. They are perpendiculars out tIu. perpendiculara drawn through d, e, 
simply photospheriC clouds, whose summits rise above the etc. ,  will be otht't llOlnts of the parabola. From .. aell point 
general level ,of the 8urfaet', and 80metimes form visible pro- 80 determined , as from " draw a lIrito, lUl l  R, parallel to the 
jections on the 11mb. But the most singular objects, and the line drawn through e, to determine the given point. From 
most interesting, are the spots, whose origin and phenoml"na llIleh llOint, lUI I, in wWch this liae cutll B F, erect a perpen­
havp. a!! yl't, we think, railed to receive any completely satis- dieuillr, as I q, and from the point In which it tllti! the per· 
factory explanation. They arp dark hlotchl'lI of exceedingly pendieular, as a q, through the, given point of th(, pllrabola, 
irregular form, IIrii! cOiil!illL �ntla11'y or two pal't!!, ' a  centra' draw anne, a& L q, Illll'alTiil to D E, till it meets th" l lne, as 
" umbra, "  as it is eal1tld, surrounded by a lighter fringe I I, ftrat drawn. In this way, points L, 0, H, I, K, of the 
known as the " penumbrs." . The umbra contains usually one eTOlute of the parabola, are determined. 
or more rounded spots much darker than the rest, and known ."nothl"r manner of lIlllking . tit!' "nJ lIll mow' in pIlrabolic 
118 " nuclei ;" even the darkest nucleus, however, is dsrk only 
by contrast with the intenser light around ; for when, by means 
of a peculiar eyepieCe, invented by Mr. Dawes, who first dis­
covered these nuclei, we examine the umbra, exoluding all I 
light from the surrounding regions, it Is found that even the 
dsrkest points are far too bright for the unprotected eye ; and 
by the help of Professor Langley's polarizing eyepiece the 
color is seen to be II purple tint, closely matching that portion 
of the spectrum near the fixed line, H. 

That the spots are hollows, having a ·  depth varying in dif­
ferent eases from two to ten thousand miles, may be consid­
ered as an established fact, admitted now almost, without 
dissent. ' The spectrum of th e umbra of a spot ie found to 
differ from that of the neighboring. portionl of the solar sur­
face, first, in a general darkening of the whole ; second, In a 
widening and deepening of many of the dark lines, with, on 
the other hand, a thinning and sometimes even an actual 
reverSal of otheT!l ; and third, bi'the pre�nce of certain dark 
bands, sharply terminated on one edge, bllt shading gradually 
on the other. Now all t�ese phenomena are jUllt what might 
be expected in a eavity aJIed to a great depth by the nearly 
transparent gase.a which e�wherl' form a thin layer over the 
sun's surface. 

Spectroscopic observatl01lf on the chromosphere also show 
that around the lpot there II an unusual and vIolent up-rush 
of hydrogen and other materialll from the central depths. 

There is a well marked periodicity in the frequency and 
violence of our magnetic storms and their accompanying au­
roras, which ex�tly correspondfl to that of the 801ar spOts. 

.- .•. . 
PElOUL1J][ OOVEUOBS. 

Number II 

A governor in which the hight of the balls is always the 
same, whatever their position. is said to be isochronous. In 
SUCh a governor, the balls !;a.l ,only maintain the middle posi­
tiOl1, corresponding to the ordinary load on the engine, when 
the latter is at ita proper speed, any change of, flpeed cansing 
the governor to act upon the regulator in such a manner �s 
to �rrect the vari�tion at «!n�" if sufficiently · powerful. In 
orier to fnl1l1 this condition. the centers of the balla, as they 
change their positioDs, must describe ares of parabolas, as 
illnatrated in Fig. '4, the ctrrVe', .,. ,,, n 0 p A, being a parabola. 
It �l be seen that, 'as the 'ball' changes its 'position, 80 does 
tlll� point at which the center'or 'tiu; hall foil Cuts the center 
of the spindle, so that the vertical hights from center of ball 
to these point.'1 ure always the 8&JDe. III thlB form of para­
bolic governor, the end of the goV!!�or rod is made of 4exi­
ble steel,  and is hung to the end of , a  CUFV6d cb�, L G B I 
K, which i� called fht' evolute of the parabola. The eon-

&l'C8 is tshown in Flg. �, the balls sliding 'UJt ll'ong pal . 
bollc gllides, all they change their position. 

It has ,  been shown that the weight of the ball>! d0611 not 
affect their position, if the governor bas no resistance to over­
come beyond the ",:eigltt of itll own parts. In praetiee, how­
ever, a governor acts upon the controlllng mechanism, and 
should have its balls proportioned 80 as to exert the requisite 
force. The necessary wt'ight is thus calculated : Measure thl' 
distance of the point of suspension of each ball from its cen­
ter. If there is a sliding weight, measure al80 the distance 
from its center to each point from which it is snspended , As­
cenaln the resistance of the controlllng mechanism in pounds, 
and measure the length of the connections by which the gover­
nor overcomes this resistance, from their pohits of sU8IJension 
to their points of at�hment with the controlling mechanism. 

1. Mnltiply each weight or resistance by the length of its 
connection, and divide by the length of the ball rod ; add 
these quantities together, and divide them by 2. 

2. Assume the greatest speed of governor that \Vill occur 
under variation of load on the engine, subtract the proper 
speed of fl'Overuor from thiK number, and dividp. by proper 
apeed. 

' 
3. Divide the quantity obtained by the ,(lrst, p.,n of the rule 

by the second quantity, The result will be the weight of the 
two governor balls. 

ThJa rul� is IIOIDewhat complex, and it may be simplified by 
appl,.mg it to an example. 

The PateDt omee Tea 8e" 
To tM JJJdittw 0/ tM &ientijl� American ,: 

In answer to your inquiry as to what has been done in rer· 
erence to the lllegal presentation to Commissioner Leggett , 
I would say that it was stated on good authority that the Assist­
ant Secretary suhmitted the question to the Attorney General 
for his opinion . and that it was finally eone1llded to droll tl", 
matter, and do nothing about it. 

That it was a plain, open violation of tlte law is clcar, aud 
Is admitted by the more honel'lt of thost' WllO participated in 
it. The Tea4tJfJt .. .... _0' \MdSd tl ... 'Ibiloription , 
and gave the most , 80me of w hom are soon to conw l)efotfJ 
the Senate for confirmation-fearing the t'ffect of their iIIp. 
gal aet, now seek to evade it by denying that they gave IlUY· 
thing. The ground on which they do thiB is that, although 
they subscribed, they did not pay their Bubscriptions until 
after the 1st of November, which was 80me time after the 
plate was purchased aDd presented: Possibly, . iii order to 
avoid the effect, they may not have paid it yet ; but that the 
pre8el1t ,Q)mmlsslOiler headed the list with $1iO, and the As· 
sistant Commissioner followed with $25, or more, is 'l1ot de· 
nled, · aJld e&DIlOt 1'le, truthfully. ' This, to say the least, ida 
!nOli Cowaidly and mean' attempt to crawi out and leave blame 
tit fan Oil the subordinates, nearly all of l'dlom subscribed 
uii'der eampula1OD: ·  merel1 to retain the goodwill of those in 
authority, or to eome in, and tllereby to rt'fJftin their plaeee 
or eecure promGfton. 

Agatn, they U1'ge that they did Dot violate the law, because 
the Iftlbsorlption, although made early in October, was dated 
NOftJIlber 1, 80 as to have it appear that it took place 'after 
the Oommlssloner was out of office. This only makes the 
matter worse, because It Shows on itll face a knowledge of the 
law, and a deliberate attempt to evade its plain provisions. 

Again : they urge that it was at beat but f1 technlcal viola· 
tio,D, because, although legally Leggett's re81gnation did not 
take effect until the 1st of November, stilt practiea11ylhe was 
already out of offiu. The trouble with this is that it is not 
true, for not only did he remain unt11 after the presentation 
(October 19, I think It Wb), but the � records sh2w that 
he acted as Commiasioner and made decisions after that-at 
least 80 I am Info.rmed and believe. It has' al80 been stated 
that thiB matter of the presentation originated with the lady 
employeetJ. This is no� ttue, and it is ,,11 the more unmanly 
for these parties to seek to shift the responsibility from their 
own shoulders to those of the women. A certain woman did 
originate, or at leas� carry out, the ' plan of preseniing 
the cane ; but the tea set presentation originated with. 
and was carried out by, the male employees. A ceriain ex. 
aminer, who hoped and expected to be made Assistant Com. 
missioner, was the main mover in the matter, and personally 
circuiated the subscription paPer. 

Not only was the whole proceeding a palpable and wilful 
violation of the law, but .,they were 80 told at the time, by 
80me who refused to 8ilbserlbe, for that among other reasons. 
The whole matter, both '

in the transaction itself and in the 
neglect to enforce the penalty of the law by the Secretary, is 
but a fair illustration of the cont8pipt for the law manifested 
of late by the Patent OtBce officIals. JAKEB, 

e .•. e 
GREAT BRITAIN llas formally accepted the inv1tation of 

the Unit� Sta�" to contribute to the CentennIal. 
• ••• • 

THlCU is no mode,80 effectual to impress Ideas on the mind 
as that' of e�rlmtmt attlild by �eetion, 
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PBAOl'I(W'.. QQJIA1II8K. 

NUMB •• XIV. 
'BY .JOSBl1A BOBB. 

Bure of Bteam will there be in the cylinder when the. piston is I exhaust lap retains the steam in the cylinder longer, it, to 
at the end of the tenth and twentieth inches of its stroke, reo that extent, cramps the exhaust; and as a quick running en­
spectively : Here the tenth inch of stroke -whole distance gine requires a more free exhaust than a slow running one, 
moved by the piston = 10, distance moved by the piston un- I the latter may have its exhaust· more covered by the exhaust 

In the experiment referred to in our last, the valve had (in der expansive steam = 5, hence the fraction ·IT; then the : lap when the piston is at the end of its stroke. 
the first instance, when it had no lap) one sixteenth inch of initial pressure 60 X 5 = 300+10 = 30;  then 60---30 = 30 = the ! The objection to a valve having clearance is the open com­
lead so as to give that amount of exhaust opening when the lbs. pressure on the piston when it had arrived at the end of I munication permitted between the steam and exhaust po�ts, 
piston was at the end of the stroke. In the second instance, the tenth inch of its stroke. . which, though it exists for only a comparatively insignifi­
however, when the valve had -/r; of steam lap added to it, it Again: Whole distance moved by piston = 20 inches,distance cant space of time,is a radical defect,e!3pecially when it is borne 
was set so as to have not more than Jr of lead, the author moved by the piston under expansive steam' 10 inches, hence .  in mind that, as we have already shown, a slide valve should 
being convinced that, when a valve has sufficient lap to give the fraction U' ; then the initial pressure. of the steam 60 X 15 1 always have steam lap,and therefore will always have a pro­
It moderately free exhaust, there is more to be lost by back = 900+20= 45 ; then initial presslll'e 60 -45 = 15 = the pres- ! portionate amount of exhaust opening, in addition to that 
pressure from excessive lead than to be gained by the small sure of the steam in pounds per inch at the end of the twen- ! given to it by the lead of the valve. Clearance, then, is an 
amount of assistance it lends towards making the exhaust · tieth· inch-of the stroke' or'piston -movement; f expedient which should never ' be resorted to, it being a 
more free. If a valve has no lap at all, it may with advan- By making such a calculation for every inch of the piston ! blunder applied merely to remedy a blunder. Clearance to 
tage be given an amount of lead that would otherwise be de· movement and setting the figures in a column and adding ! a valve having much lap on its steam side is altogether in­
cidedly detrimental. It would appear that, in the early them together,and dividing their sum total by the number of admissible, since it is not requisite to give a more free ex­
days of steam engineering, one of the advantages due to add- inches in the stroke,we arrive at a tolerably acc�rate. estiinate haust, while it assists in l�tting' the , exhau�t st�am escape 
ing lap to the valve (a free exhaust) was largely attributed of the average pressure of the steam upon the pIston through- earlier in the stroke ; and by this . means, 'it adds tQ . it defect 
to t�lC lead of the yalve, since sufficient lap to cut off the out the stroke. inherent in slide valves haVing kuchf steam lap, which is a 
steam supply when the piston has traveled three quarters A review of.the above calculations disclose" that, as before too early exhaust. 
or even more of its stroke will give a sufficiently free ex- stat�iJle pressure of the steam has decreased in precise ratio A slide valve is sometimE;s given what is called clearance, 
hanst, eyen supposiug that the valve has no lead at all. to the increase of the space it occupied, thai is to say, when that is to say, it is made wider in its exhaust port than are 

llcfcl'l'ing again to the advantage in economy due to using the piston was at the end of its fifth inch of stroke (the steam the two nearest together edges of the steam ports,so that (re 
(or, a'3 it is commonly called, working) the steam expansively, supply. being cut off) there was five ipChes of the length of ferring to Fig. 51) the port, C, of the valve would overlap 
it is self-evident that, if we have steam at a gage pressure of the cylinder filled with steam at a pressUre of 60 lbs. per inch; the steam ports to the amount of the clearance, giving to 
50 lbs. per inch. (that is, above the pressure of the atmos- and when the piston was at the tenth inch of its stroke and them both an open communication with the port, C, and 
phere) and rprmit its escape at any pressure above that of the steam had expanded sci as to occupy ten inches. of the therefore with each other d.uring the instant of time at which 
the atmosphere, we shall not have extracted from it all the length of the cylinder, the pressure was reduced to 30 lbs. per the valve is in the center of its travel. clearance on the ex­
power it contain s, because it may be used at the initial pres. inch; and the same rule applies to the - twentieth inch of haust side is therefore the very opposite of lap o� the ex­
sure of 50 lbs. per inch during a certain portion of the stroke, stroke, for the steam then occupied four times the space it haust side of a valve. T�e object of clearance is to give 
and, by then being permitted to expand itself before being did as live steam, and had therefol'& fallen to one fourth of the valve a more free exhaust, and it is' therefore only re­
exhausted , may be employed to perform duty as steam of 49, its original or initial pressure. It is to be noted,however,that sorted to in cases where, the valve having little or no steam 
48, 47, etc. lbs. per inch, and so on down to that point at while such a calculation is absolutely correct as applied to lap, .the exhaust steam cannot freely escape. ' 
which the indicating needle or hand of the steam gage will any one definite point of the stroke (making no allowance for Common slide valves, however, work 'to bette;r advantage 
�tand at zero, denoting that there is no longer any pressure the steam in passages and clearance) it is not entirely correct when the lap is so' proportioned as to cut off the steam at from 
in the steam. This last, however, is not actually the case, in its resUlts if we take a number of such points to obtain two thirds to three quarters of the stroke than at any '�er 
�incc the pressures marked on the gage are in each case 15 therefrom the actual average pressure of steam throughout point, because of the comparatively long stroke of the valve 
Ibs. per inch less than the actual pressure of the steam when the stroke, for the following reason: Suppose we calculate (by (and hence large eccentric) necessary when much steam lap is 
the needle stands at that point, which 15 1bs. serTes in a high the given rule) the pressure · of the steam per inch upon the brought into requisition, and because of the large amount of 
pressure engine to overcome the atmospherie pressure: which, piston when it had concluded its sixth inch of stroke. Here friction between the valve and cylinder faces in consequence 
in consequence of the exhaust port being open to the a tmos- the whole distance moved by piston = 6 inches, distance moved of the pressure of the !Iteam on the back of the valve. 'l'hero 
phere, acts upon the exhaust side of the piston as back pres- under expansion = l inch,therefore the fraction is t; then the are of course many devices for balancing such valves and 
sure, and therefore has to be overcome by an equal pressure initial pressure = 60 X 1 = 60+ 6 = 10, then again initial pres- some for reducing the pressure to a minimum, but none have as 
of steam on the opposite side of the piston ; so that, when a sure 60 -10 = 50= pl'S$lure of steam per inch upon the pis- yet appeared whose benefits have proved such as to cause their 
high preslmre engine uses its steam expansiTely, 10 that it ton at the termination of its sixth inch of stroke. Now while general adoption for locomotives or small stationary engines, 
exhausts at the gage pressure of zero, it has extracted from 50 lhe. per inch accurately represents the pressure of steam to which the application of the common slide valve is now 
the steam all the useful effect possible in such an engine, but upon the piston at the terniination of its sixth inch of move- almost universally confined. 
at the same time not all the useful effect or power which the ment, it in nowise represents the average pressure of steam To reduce the friction to :a minimun�, that part of the cylin. 
steam contains, as will be hereafter explained. . This leads per inch during the whole inch of movement, because the der face upon which the face of the slide valve works may 
us naturally to another consideration, which is that, if steam piston commenced that inch of its movement or stroke under be raised above the general face upon which the steam chest 
be used Bxpansively in a high prestlure .epe to an IIXces- 60 Ibs. p�ure of steam per inch, and not until .it hod. con· beds, as is shown:in Fig. 51, so that the steam lap of the valve 
sive extent, the result is an aoCllal lol!8 of, power,. because, if cluded that Inch . .of mov�eIit was the pressure reduced may have the stel\m .on the under as well as the Quter side 
the steam on the one side of t.he piston is at a pressure less to 50 Ibs. per inCh. Nor will it avail us to take the mean and be to th�t extent ;eiiev�(rof'the outer press�re. In such 
than the atmospheric pressure on the other, the latter acts of between the two, that is 55 1bs. per inch, as the average pres- case, the width of the projecting faces (marked D in Fig. 51) 
course as a retarding force to the advancing piston. sure for that inch of movement; because,so iong as we calcu· should not 'be any wider than is the bridge (of the cylinder 

The steam passages between the valve seat and the cylin- late .the pressure ·at every inch of the stroke, we shall have face) between the steam and exhaust ports; otherwise the wear 
der bore, and the clearance between the piston (when it is the same discrepancy between the pressure at the beginning of the face of the bridge will be the greatest and the valve 
at the end of its stroke) and the cylinder cover, are spaces and at the end of the inch of movement, whether it be at the seat of the cylinder face will wear hollow, the valve springing 
which have each to be filled, during ea.oh revolution of the fifth, sinh, or severith inch, or at 5t, 6t, or 7t inches of the (to fit such face) from the steam pressure on its back. Espe­
N�'lne, with live steam ; and if the engine is not worked ex- stroke. To get' a more nearly correct result, we must take a cially is this the case where a high pressure of steam is em­
pansively, this live s team escapes without giving any of its greater number of pobtts in the stroke such as every half or ployed. It is not uncommon to cut away th ese faces,l�aving 
power to the engine, and is· lost, except in so far as it was quarter inch of the piston movement ; the more points taken, them full o�ly around the edges of the ports, which cutting 
necessary to fill those spaces. ' If, however, the engine is the more nearly correct will be the result obtained. It is, is performed by a slotting drill . 
worked expansively, the expansive force of such live steam however, generally considered as sufficiently Correct for prac- It is advantageous to make the steam ports Jong and nar­
ill extracted from it and applied as useful effect upon the pis- tical purposes to take as many points as there are inches in row rather than short and wide, so that,when the valve con�­
ton, the result being an appreciable gain in the economy of the piston stroke. mences to open, whether it be on the steam or exhaust side 
steam, especially in those engines which,by reasen of having With a oommon slide valve, it is not practicable to cut off a small amount of opening will present a comparatively lllrg� 
the 'valve seat in the renter of the cylinder, have very long the steam sup�ly to the cylinder sufficiently early in . the area for the ingress or eg�ess,as the case may be,of the sfeam ;  
steam passages, not merely because of the length of such pas- stroke te effect so large a degree of expansion ; because, ;'} the hence the supply and exhaust of the' steam· to -the cyiinder 
tiages, but also because in such cases the steam port serves al- first place, it would require the valve to have an excllssive will be larger in proportion to the val�e �oveme�t, and 
temately as the exhaust port, and has therefore to be made amount of steam lap, and the exhaust would take place too therefore more instantaneous. A long port \vill of cOllrse en ­
of larger proportions than it would need to be if employed as early in the Btroke, thus causing the piston to travel a large tail a broad�r valve. surface, and hence increased PJ'�ssure of 
It steam port only, since an exhaust port always requires to pl\Oportion of the latter part of the stroke without having the valve to i,ts .seat; but this is compensated for by' �he de­
have a larger area than a steam port. Hence the content of any pressure of steam behind it; and because in the second crease in th� stroke of the valve (and hen'ce in the q,iameter 
su<;h passages, together �th the clearance before referred to, place, when there is the arge amount of steam lap on the and stroke .of the' eccentric) Pllnllissible witp. the long port. 
bears a large proportion to the whole contents of the cylinder; nl,ve neceasary to cut off earlier in the stroke than at two ' Tlie rule 1l0metimes given by which to calculate the re­
and to Qxtract power from the steam contained in them, by thirds (thai la, carrying fUu Bteam iwo thirds of the stroke) quired area_of a stean;t port is, say, lor it fast runn,ing engine: 
utilizing its expansive force, is a. considerable gain to the en. the admission, expanston, aDd exha:ust of the steam to, in, One eighth !Jie area of the piston is the proper area of the 
gine. . and from the cyUnder becomes very irregular in the forward !Iteam port ; the employment of such a nue, however, gives a 

From what has been already said, it will be perceived that as compared to the backward stroke of the engine, which ir- result bearing no definite relation to the' piston speed, and 
a high pressur\l engine, to work to ,the greatest possible ad- regularity will be shown and treated upon in connection with leaves a wide margin of difference,since either 300 or 600 feet 
vantage and economy, should work its steam expansively to the piston movement, steam suppl�', etc. To obviate the de- of piston travel per minute is a fast running engine;' whereas 
such a degree that it will be exhausted at zero of the pres- fect (above referred to) of a too early exhaust, the valve may the amoup.t of steam required to ' pas!,! through the port for 
sure gage, or in other words at a pressure of 15 1bs. per inch, have lap added to its exhaust side,that is to say, the exhaust the one speed (supposing both pistons to �e'Qf equal diame­
that being equal to the pressure of the atmosphere on the ex- port of the valve may be made narrower than the width be- ter) is double that 'required 'for the other; while if the port 
haust side of the piston. The point in the stroke at which tween the two nearest together edges of the steam ports of area is larger than necessary,it: causes a serious loss of steam; 
it may be necessary to cut off the supply of steam to the cyl- the cylinder face, as shown in Fig. 51, C being the exhaust whereas if it is too small, it wiredraws the steam and fails 
luder, in oI'der to effect such: an amount of expansion, will to supply steam at full pressure to the cylinder. The f-ollow-
nJ'y-according to the pressure of the ,initial steam and the ing rule, given by Mr. Bourne.appears to meet the exigencies 
1ength of the stroke of the engine, and must hence be deter- of the case, by giving the port an are!l- pI:oportionate to the 
mined according to those conditions. quantity of steam required to pass through it. The rule is; 

An approximate calcula.tion, as to what extent the steam in Multiply the area of the cylinder in. square inches by the 
a cylinder is working expansively and its pressure at the ter- speed of the piston in feet per minute, .and divide the pro-
mination of each inch of piston stroke, .tnjl.y be made by mak- duct by 4,000 ; the quotient is the area .of each steam port in 
ing the whole distance the p�tQn. has ll\9ved (under both live port of the valve and from A to B being the lap on the ex. square inclies. 

• •• • • 
and expansive steam) the deno�ator and the distance it has haust side. Such lap is, however, only possible when there 
moved under expQ.llsive steam the numerator of a fraction, is a good deal of lap on the steam side of the valve. 
and then multip�ng the initial Pfefilltire by the numerator and The amount of. exhaust lap is at all times to be governed EVERY subscn'ber of the ScIENTIFIC AMERICAN ought to 
dividing by the denonU1l8tor of the fraction; then subtract by the' speed at which the engine is to run. A fast running be an agent for the increase of its circulation. Whoever reads 
the quotient from. the in,itial pressure, the last product being engine,: cu� off iis s� supply at about one half stroke the paper can aid in this matter very materially by: recom­
the pressure of the steam. Thus : Supposing the initial pres· (which is the extreme limit of expansion permissible with a mending it to his neighbors. In the absence of agents, we 
sure of the steam admitted to a cylinder to be 60 lbs. per square slide valve), may have exhaul:!t lap to half the amount appeal to our friends to lend us a hand. Let us have a "sub· 

;inch, the length' of the piston stroke to be 20 inches, and the of the steam lap; a slow running engine may have ex- scl'iption bee," such as we remeIUbE;r in our early days, when 
supply of s�m. to. th& cylillde.r to be cut off by the valve �aus� , lap to ne&Jly three qllarters of . the �ount of the.  all turnfl!l out, with cr.i:en, horses,:plows, and shovels,to' do up 
when the piston hll4:tn...v�� f) inches of its stroke, w�t. pres. steam lap. The reason of the difference is that. as the' BOme good work with dispatch. 
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TRYING·UP AND FOUR-CUTTER PLANING AND 1I0LDING 
lIACHINE. 

We illustrate herewith a new wood planing and molding 
machine introduced by Messrs. Wm. Furness & Co. , of Liver­
pool, Eng. , for the combined purposes of dimension planing, 
or trying-up, and planing on all four sides timber of any 
length, and up to a given width and thickness. The machine 
is shown adapted for trying-up or planing perfectly level and 
out of wind a piece or pieces of timber up to 20 feet long, 20 
inches wide, and 16 inches thick. This is done in the ordi­
nary way by revolving horizontal cutters, driven by two 
bands, one on each side of the machine, the table with the 
timber traveling under the cutters at the desired rates of feed, 
a quick return motion being pro­
vided for bringing back the table. 
The novel part of the machine 
consists in the feed works, 'which 
are here shown to be behind the 
table. These feed works are 
formed of four calender rollers 
powerfully geared, between 
which works the bottom cutter 
head driven from a countershaft 
fixed to the framing of the ma­
chine. The side cutter heads are 
in advance of the second pair of 
feed rollers, and are also part of 
the feed works. One side cutter 
head is a fixture, and the other 
is worked in or out on slides by 
means of a screw. It will thus 
be seen that the feed works com· 
prise the feed rollers and neces­
sary driving gear, bottom and 
side cutter heads, and pressure 
rollers, etc. The whole is car­
ri�d by four grooved friction roll­
ers, running on two turned rods 
supported by the framework of 
the machine and a bracket at the 
back. 

they are consequently more durable. A recess is provided 
through the jaw, C, through which bolts or wires to be cut 
may extend, so that a bar of any length may be divided 
squarely at any desired point. Each jaw is tempered sepa­
rately, thereby giving to both an improved temper, unattaina­
ble in the ordinarily constructed implement. Finally, the jaws 
are easily adjustable, 80 that in case of injury they may .be 
readily removed and others substituted, or, as above stated, 
tools for a different purpose may be inserted. 

We are informed that, since the date of the patent of the 
invention, by Peter Broadbooks, of Batavia, N. Y. , Novem­
ber 18, 1873, important adaptations of the system have been 
made, so as to rendt!r it suitable for the tools of over ,fifty 

(DECEMBER 26, 1874. 
New Discoveries In the Mammoth Cave. 

Professor F. W. Putnam, of the Peabody Academy of Sci­
ences, Salem, Mass. ,  has recently explored the Mammoth 
Cave in Kentucky, and has visited several caverns never be­
fore entered. His investigations have resulted in finding 
colored fish without eyes, thus exploding the theory hither­
to held that all eyeless fish are colorless. White fish with 
eyes, and crayfish both with and without those organs, were 
obtained, presenting many new features of great interest to 
naturalists. Skeletons of human beings, mounds, and a large 
variety of valuable archooological relics were found in the new 
chambers. 

---------.. � ... �--------
Cheap Telegraphy. 

When it is desired to use the 
feed works for tonguing and 
grooving, moldiug, or planing all 
four sides of the timber at once 
(says The Engineer, from which 
we select the' engraving), the ta­
ble of the machine is run forward 
till the end is almost under the 

TRYING·UP AND FOUR·CUTTER PLANING AND MOLDING MACHINE. 

President Orton's report of 
the affairs of the Western Union 
Telegraph Company is not calcu­
lated to inspire much hope in 
those who believe that the gov­
ernment 'lIln run the lines at, 
cheaper rates to the public. On 
the 1st of January, 1873, a re­
duction of more than fifty per 
cent was made in the maximum 
tariff between the most remote 
points on the company's lines. 
This, though occasioning a tem­
porary loss of revenue, has re­
sulted, during the last few 
months, in a large increase. The 
reduction was from $7.50 and $5 
to $2.50. President Orton now 
adds that, owing to Messrs. Ed­
ison's and Prescott's quadruplex 
apparatus, which is, at the pre­
sent time, working successfully 
between Chicago and New York, 
and by which two messages are 
sent in the same direction and 
two more in the opposite direc­
tion simultaneously on a single 
wire, he believes it practicable 
before long to cut rates down 
still lower, and ultimately to 
establish but four rates for day 
messages, namely, twenty-five, 
fifty, seventy-five cents, and 
one dollar, with half charges 
(except for the lowest) for night 

top cutter head, when the , feed works can be easily drawn classes of m echanics, including, among others, tongs, press- messages. 
across the framework of the machine. It fixes itself in V es, bolt cutters, pruning shears, punches, pipe wrenches, • ••• • 

Decline oC City Trades! Unions. 
slides ; and the bands for bottqm and side cutter heads having ,and horse shoe nail clinchers. The construction of the im­
been placed on their :respe<l1ii'ie, .prure,.�---,-whiotr are fured on' p}exnent h!;st  mmrtioned is .�l1Wll iu. Fig. 2. The arrange­
the euds of the spindles, so that no lacing' or (astening is re- I ment of parts is the same IlJ! in Fig. 1 , except that the jaws 
quired-the machine is ready for work. It will work any are shaped differently and are provided with serrated faces. 
size of timber up to 4 inches thick and 12 inches wide. By The jaw operated by the cam lever goes under the hoof, and 
the removal of the side cutter heads, which is a very simple the angle of· the latter enters the curved portion between the 
operation, surfacing or panel planing can be done by the top jaws. The corrugated face of the upper jaw, therefore, · takes 
cutter head alone up to 20 inches wide. A very important against the incline of the hoof, and, as it is rubbed down 
feature of the machine is the rapidity with which the feed the same by forcing the handles together, the corrugations 
works can

-
be removed when the machine is required for try- catch against and clinch the nails. This is done quickly 

ing-up purposes, about five minu,tes lreing required. A great and without injury to the hoof, thus saving to the animal a 
advantage, and worthy of attention, in this combination of large amount of the suffering often caused by the usual mode 
two efficient machines is that they only occupy the same of clinching. 
Ilpace as one machine, and only require one pulley upon the We have tested various sizes of pliers constructed after the 
shaft of the mill to drive them. plan described, and find that they cut nails and spikes with 

. I.. . great facility, one little instrument, no larger than a conduc-
�EW MECHANICAL CONSTRUCTION FOR COMPOUND TOOLS. tor's punch, biting off shingle nails as easily as if they were 

We have lately had bro1).ght to our notice an entirely novel pins. The device is excellently suited for saw gummers. 
construction for scissors, pliers, shears, and 
other tools of similar nature, which is an in-
vention of considerable utility and merit, and 
which will doubtless commend itself as a valu-
/l.ble addition to the kit of every me<)hanic. In 
using implements with pivoted jaws, a large 
percentage of the power is wasted in useless 
I;Itrain on the pivot. In the present device, the 

pivot is abolished, and the jaws are so ar­
ranged as to be forced together by a pow­
erful cam lever. To add to the utility of the 
tool, these jaws are made interchangeable, so 

that a single stock may answer for saw gum­
mers, pliers, shears, saw set, pincers, aud a 
multiplicity of other implements. 

Referring to the engraving, Fig. 1, A isthe 
stock, B B' the handles, C or the operating 
jaws, and D, a spring for opening the latter. 
The stock is recessed to form two side pieces, 
between which the shanks of the jaws are pi­
voted at c and b. The upper jaw, 0', Fig. 4, 
has a long shank which is recessed near its 
head to receive the cam, B', which is formed 
on the handle, B'. The end of the shank of the 
under jaw, C, which is pivoted, as stated, at c, 
impinges against the shank of the upper jaw. 
The cam lever handle, B', is pivoted at ll. 

When the handle, B' . is brought toward the 
stock handle, the cam on the former presses 
against the shank of the upper jaw. From 
this last, motion is communicated to the un-

. 
Plq,2. 

j 

BROADBOOKS COMPOUND TOOL. 

The x��ted rot�s. alWil :the suff�g caused thereby- to 
the workmen participating. are at last beginning to open the 
eyes of the latter to the evils of trade union rule. It appears 
that the unions in this city since 1873, taken as a whole, have 
lost fully one fifth of their members-aggregating 9,000 men. 
As a rule, these people have found employment, and doubt­
less now perceive the advantage of steady work, even at 
lower wages, ove� starving in idleness in the hope of getting 
ultimately a few dollars more. Some societies have suffered 
in a remarkable degree, notably the painters and coopers, 
which have lost respectively fifty and forty per cent of their 
members. The building trades show a decline of twenty-five 
per cent ; the shoemakers, twenty per cent, and the cigar 
makers, thirty per cent. The horseshoers, tailors, hatters 
and 'longshoremen Ip.aintain their strength, though the 
numbers of the latter bid fair to be much depleted through 
the recent difficulties with the shipowners. 

_ .•. -
The Higbest Lake In the United State!!!. 

Dr. Harkness has discovered, in Plumas 
county, California, a body of water, probably the 
most elevated in the United States, the baro. 
meter registering a hight of 7,330 feet above 
the sea' level. 

The lake is of triangular shape, having it!'! 
longest diameter about one mile and three quar. 
ters . in length. The water during last August 
was intensely. cold and of a deep blue color. 
The outlet is into Warner Valley, over a de­
clivity of some 2,000 feet. The California Aca. 
demy of Sciences has named the lake, after its 
discoverer, Lake Harkness. 

.. - �  
Ignorance and Crime. 

We doubt if more striking evidence of the 
necessity of compulsory education laws and 
the provision of ' means for their rigid enforce­
ment could be found than appears in a sug. 
gestive fact in the pages of a recent report of 
the National Prison Association. This volume, 
which is filled with copious statistics of prisons 
and convicts in this country, deals incidentally 
with the causes of crime, making its deduc 
tions from the various prison reports of the 
mental and social condition of the incarcerated . 
Ignor�nce is proved to be the worst evil with 
which a community must struggle. Forty­
eight per cent of all the convicts in the United 

der jaw, so that �ach is made to approach the other. By re­
versing the handle, B', a more powerful leverage may be 
brought to bear on the jaws. The cutting edges are thus 
forced together square and true, not overlapping so as to tear 
the materiaJ apart, as is frequently the case in pivoted cut­
ting tools. There is therefore lesS strain on the jaws, and 

The adaptation of the invention as a hand vise is shown in States can neither read nor write, and only one per cent of 
Fig. 3, and as a shears, in Fig. 4. the aggregate have acquired a superior education. We trust 

Further particulars and descriptive circulars may be ob- that the enforcement of the compulsory laws already en 
tained by addreSSing Messrs. S. P. Allen & Co., care of acted in some of the States; will soon justify the wisdom 
Pollock, Weaver & Co. , 17 West Main street, Rochester, 

I 
that prompted them, and lead to an improvement in the 

N. Yj average education of the lower classes. 
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IRON-FRAMED TlmASlIIliG KACB:INES. and use more metal in the construction of frames for thresh- obtained. If the surface is very large in proportion to the 

We illustrate- herewith an iron-framed thrashing machine, 
the manufacture of which has been made a specialty by 
Messrs. Marshall, Sons & Co. , of Gainsborough, England, 
who have turned out, according to Engineering, a large num­
ber of these machines. Fig. 1 is a side elevation, which 
shows the framing, stiffened around the edges, and at inter­
vals in the length by plates. It also shows the arrangement 
of the pulleys for driving the drum, shakers, fan, etc. The 
other view is of a longitudinal section through the center of 
the machine, and shows clearly the arrangement of drum, 
shakers, shoes, barley awners, and fan. The engravings ex­
plain the arrangement of the machine thoroughly, and we 

ing and similar machines. current, the deposit will form in separate crystaline granules, 
• ••• • chiefly on the edges and corners, and a deposit formed under 

[The Telegraphic Journal. ]  these circumstances will develop_ . into a series of nodules 
ELECTRO-DEPOSITION OF METALS. capable of easy separation from each other. If the surface 

o 
o 
o 
o 
o I-Tl,----==-' 

Fi�. 1 .  

BY J. T.  SPRAGUE . '  
[Concluded from page 893. ]  

The connecting wires should be secured to the o)Jjects 
while under water, unless, which is much better, they can 
be soldered on before cleaning ; it is usually better to have 
two or three wires to an object, so as to diminish the resist­
ance, and to shift the points of contact occasionally, in order 

0 0 0 0 0 0 0 0  

is small compared to the current, the_ deposit will be of a 
brown color, and have no coherence ; this state, also, will be­
gin to show itself first at edges and corners ; there the deposit 
may be quite friable, while a good metal is forming at the 
middle of the plate. The principles of liquid conduction 
account for these effects by showing that the current acts 
in a higher degree at points and edges, just as charge does 
in static electricity, because at these there can be set up the 

I 
I 
! ' 

MARSHALL & CO.'S IRON-FRAMED THRASHING MACHINE. 

need not, therefore, attempt any detailed description, but to avoid furrows upon the face ; it is better also to make the 
confine ourselves to the spedal features of this machine, actual contact by short pieces of fine wire attached to a larger 
other than the iron ffamework mentioned above. The drum conductor not in contact with the object. The general prin­
spindle-is of steel, and the fingB' ;plllced 1lponit are slotted ci!lle to be kep\ in 'yiew ia)?

_ .
p:take th� resistan.ce of !hese 

out, as shown in our second engraving, to receive a number connecting arrangements Ilg- "lmlall as possible, - -ithd ye't to 
of iron bars, to which the beater plates are attached, this I avoid anything which !!hall interfere with the contact of the 
arrangement being foun

. 
d preferable to introducing wood be- liqUid

. 
and its free circulation over every part of the surface 

neath the beaters. The concave at the back of the drum is to be coated. 

r---------------------� I j 

entirely of wrought iron. The shakers consist of four boxes, 
the straw platforms being arranged as shown. They are 
actuated by two crankshafts, one at each end, connected with 
the shakers by brackets. The cranks are provided with 
long bearings, and a collar at each end, over which the top 
bearing block overlaps, to keep out the dirt. The reciprocat­
ing dressing shoes are hung on spring rods, as shown, and 
are worked by a crankshaft similar to those for the shakers. 
The whole of the blast employed in the machine is taken 
from one fan, shown in the second engraving, one part being 
taken under the riddle of the ' main dressing shoe, and the 
other thrown upwards to act on the corn as it passes from 
the cleaner to the screen. The elevators are entirely within 
the machine, and lift the grain from the'reservoir. We may 
add that a thrashing machine of this type was exhibited by 
Messrs. Marshall & Co. , at Vienna. And we would also state 
that manufacturers of agricultural machines in this country 
would do well to take , the hint from the English builders 

According to the conditions we set up will be the nature of 
the metal deposited : that is to say, ' its _ molecular condition 
as to cohesion, etc. , will depend upon the · relations of · force 
to which the deposit is exposed. Color also depends, in 
great degree, upon the molecular condition of the surface ; 
for instance, gold in very thin films has a greenish tint, owing 
to the light reflected through it ; in a very finely divided 
state, as when chemically precipitated, it is a dark brown ; in 
its ordinary condition, also, the presence of very small quan­
tities of copper and silver greatly modifies the color. To 
secure deposits of good quality and appearance, therefore, it 
is desirable to ascertain those relations of energy which set 
up the conditions upon which good deposit depends. 

If we pass a strong current into a weak solution of copper, 
the metal deposited will be pulverulent ; if, by means of re­
sistances and varying b4ttery power,- we pass a fixed current 
into a solution, but effect the deposit upon a surface of grad. 
ually diminished area, a series of instructive results will be 

most numerous lines of polarisation towards the opposing 
surface. We learn, in: fact, that there are two -sets of condi­
tions to be attended to. 

The first point is the strength of solution. If we pass a 
strong current"in a wea'k S'!1tutfdtt we get tlie brown powder ; 
if, without alteriIig any other ' condition, we add saturated 
solution of the metal, the deposit may become good. In every 
solution there are several different ions present at the elec-

trodes ; thus, in the case in point, with a weak solution, only 
a small part of the cathode can have copper turned towards 
it ; by far the greater portion of its surface must be in con­
tact with the hydrogen of the water or acid ; the conditions 
are, in fact . 

Q;> ]CUS04 H2S04 :2 H2S04 H20 
� lH.o CuS04 
o H20 H2S04, 

Now, if the current (or quantity) is larger than the Cu is 
equivalent to, of course H2 is set free, and this will reduce a 
neighboring atom of copper, but not in contact with the 
electrode ; that is to say, the deposit will consist of detached 
molecules, and mest likely of a compound of copper and hy­
drogen. This would not occur if the current also were weak, 
because a weak current means a low tension at the electrode, 
and hydrogen can be set free only when a cer.J;a,m tension 
has )Jeen reached, sufficient to supply the re,quisite specific 
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energy ; besides, the slow current would be able to ,find suill. ,.proved H91d1Jlg Jac� Cor ,Wagon Bodies. Improved Gate Hinge. 

1 William R. Crane, Stony Creek, Mich.-This invention · consists of Stephen G. Peabody, Champaign, 111., assignor to himself and Lymar. cient
. 

coppe.r in even a very dilute sO
.
lut on. . a couple of rests for the support. 0" a wno'on body, mounted on a D Ch dd la Th ' hi f h h ld b ffi 1 � ..", , a on, same p ce.�· is IS a nge or gates, eavy doors, eto., It IS obVIOUS, therefore, that solutIOns S ou e su Clent y horizontal support, one being jointed and the other attached to it. so constructed as to prevent water from entering about the pintle, 

supplied with metal for all likely requirements, and the ! Said support is mounted on the top of a standard, in which it is capa- and also self-closing, Concentric cups are formed upon the adjacent 
stron o-er they are the more rapidly they are to be worked. I ble of turning on its axis. The standard tUl'llS on its axis, so that ends of the parts of the hinge. In one cup is placed a coiled spring, 

Th� other point to be studied is the relation of the current the 
.
box rna! �e turned and shifted about, and presented ::rnd held in which causes the hingE' to olose itself when released. , . I varIOUS pOSitIOns for tue convenience of the workmen III dressing, 

to the solution and to the work, and this the most Important, , finishing, and painting it. ' Improved Apparatus Cor ltIaklng Extracts. 
because it is under control and is constantly varying with i Improved Adjustable .Dead p,uIley. JuliUS Robert, Gross Selowitz, Austria, assignor to Otto Kratz and 
different obj eets. We have seen that there is a point so near I Augustus Newell and Asa B. Cook, ' of Erie, Pa.; said Newell R. Sieg, New Orleans, La.-This is an improved arrangement of ex­
. b!llance that the extra strength ' of current concentrated on I assignor to said Cook.-;-The loose pulley is entirely supported by the tractors in a single battery, together with conducting and connecting 

, h f Th t f th pipes and heaters, for making extracts of jnice from plants, by the 
the edges destrovs the coherence of the deposit. Now, if we 'I box, there being a space left around the s a t. e ·wo arms 0 e process of diffusion, as described in the patent granted to the same • . . ' 1' 1 ' l;k t '  th d'ff double hanger are held against the sides of the box by means of a arran!Se several vessels III senes,

.
a a I e excep III ' e I cr· i belt, which passes through the lower extremity of the said arms. Inventor, October 30, 1866. The plants are first cut Into thin slices 

ence III the area of tqe cathode III 'each, and connect them to I The double cam of the shifting lever, as it-moves the loose pulley in and placed.ln extractors, · together-with water, an.ll ·allowed to.stalld 
a battery, we can produce such a condition of things that, by ! and out, presses the rim of said pulley against the rim of . the fast for a short time, when the jnice Is replaced by other juices of less 
the same current and from the same solution, and with the pulley, thereby causing sufficient friction between the pulleys to im- strOlIgih than the remaining juice In the cells of the plants, and so on, 

f until all the juice is extracted. The thick juice is drawn 011' to tbe 
same size of anode we shall obtain every O'radation of deposit, part motion to the loose pulley, said motion being requisite to acil!- factory, for the subsequent treatment ·, while the thin .J·uices are , 

• 
• b tate the shifting of the belt. A completion of the movement of the 

from brown loose powder to sIllgle hard crystals. Here, then, lever withdraws the pulley from contact 'with the other pulley, and passed through the heaters for being warmed, to be used for other 
we find a relation hetween the quantity, or current, and the leaves it at rest. The opposite movement of the lever applies the diffusions, until made thick enough to be conducted away. By suita­
area over which it is distributed-a relation which is rarely friction as before, shifts the belt to the loose pullcy, and allows it ble arrangement of pipes·and connections, the operation is carried on 

continuously and in succession in all the different stages without in-
pointed out with the definiteness required, for this is the and the belt to come to a rest. terference of one with another. 
fundamental condition of good working. Of course this is Improved Rotary Evaporator. 

Adri Q M Ib h N Y Th tub I f 1 Improved Guide Wheel Cor Car Trucks. 
practically known, or there could be no success in depositing, en ue1'll, ar oroug , . .- e u ar arms 0 a revo v-

Ing carrier support heating pipes, which are arranged parallel with Nathan M. Hale, Cleburne, Texas.-This invention consists in sup -
but the principle can oniy be understood by a. distinct concep- the shaft, so that the water will fiow back to the hollow hub. They porting horizontal wheels that run under the flanges of a central T 
tion of measurement and of the molecular relations of are arrangeil also in clusters, by connecting them at each end to a rail on springs, the elasticity of which allows the wheels to rise and 
electricity. hollow ring. Partitious in the hubs and hollow axle prevent the pass any obstacle without stopping the car or injuring the track. 

This relation we may examinc under the name of density water of condensation from 1'llnning back into the lower portions of This allows the wheels to be fastened lo the cow catcher, and renders 
. the h bs ' they also separate the steam on entel'l'ng the pipe. The unnecessary the elevation of t. he main rails to an equality with the of current, for which also we require a unit ; this is conveni- u , . ". , 

water will in this arrangement escape directly from the heating pipes central one. 
cntly furnished by the chemic unit of current and square by gravity, and thus offer no obstruction to the entrance of the Improved Double Cultivator. inch of surfaee, \Ve must therefore ascertain, by experi- steam ; but it will not escape until the pipes rise above the horizontal . James M. Holladay, Twyman's Store, Va.-This invention relates 
ment .  for any given solution, the ' range of density of cur· plane of the axis, so that the partitions will keep it from falling to to certain improvements in dOUble cultivators. It consists in the pr­
reut which gives good work. Such an experiment is made the bottom of the hubs, and will cause it to fiow out at the escape culiar construction of devices for adjusting the tongne or pole from . I d f fi d 1 b . tl side through the hollow shaft. By the separation of the hub into the rear for the purpose of adapting the implement to hillside cu ' -b y  USlllg It cat 1 0  e 0 a x c  area, s o  t lat y varyIllg 1e whl'ch the steam enters, the steam lB' diVl'ded and applied eq' ually to f ] tivation, and also in the peculiar construction and arrangement of battery power we call examine the different quality 0 ( e- all parts' of the evaporator. The steam enters at one side, and the h rts f tr ct' f . inted d tt hed th t e pa 0 a a IOn rame, so JO an a ac to e carriage 
posit produced. Having thus ascertained the rate of deposit water escapes at the other. This apparatus is applicable to use in as to admit of the cultivator proper being lifted fl'om the ground and 
adapted to the solution , the density of cllrrent can be con- vacuum pans, both as a heater and agitator. suspended about the axle for the purpose of transportation. It con-
trolled by similar means in actual working, so as to secure IDlproved Truss Bridge. siats, further, in the manner of pivoting the traction frames so as to 
the conditions of good working and the rate and quality of John L. Miner, Brenham, Tex.-The object of this invention is to adjust the cultivator laterally to the irregularities of the row, and j 0 

provide a strong and cheap bridge of improved form. The stringers deep or shallow cultivation. deposit we dn�\re. which are bolted to the pier caps are f01'llled by bolting two parallel 
• ' . '  .. beams to each other. They are connected by two sets of zigzag Improved Paint Brush. 

CHEERFUL FOR ADVERTISERS. braces, placed the one set at the upper part, and the other set at the Etienne X. Thiercelin, Shark River, N. J.-This invention conslst.s 
h of a taperlllg handle with metallic socket, connected by gnide strips The Special Edition of the SCIENTIFIC AM.ERICAN is being lower part, of said stringers, the bmces of the two sets crossing eae or prongs of the sam� with the top and side part of the outer bristle 

Printed and ril!liled as fast as it can be gotten off. Orders for other at their centers. The two stringers are secured to each other 
by tie rods having a washer and head at one end and a washer and binding socket, after the handle has been carried centmIly through 

advertising in that edition have been so large that we have nut at the other end, the said tie rods passing through the space be- the bristles to strengthen it and make It more durable. 
been induced to make it twenty.four pages instead of six- tween the two sets of braces. The side walls of the bridge are f01'llled ltIaehlne tor Smoothing and Cornering Panels. 
teen. of wall plates, braces, and tie rods. The cap plate is made in three Jacob P. Beck and John H. Weaver, Lock Haven, Pa., assignors of 

vVe hope soon to be eompelled by advertisers to make every parts, the central part being parallel with the stringers, and at a die- one third their right to A. N. Raub, same place.-This is an improved 
tance above them- of fifteen feet or more. The end parts of the cap h' f thO d rin 1 th t th d regular issue of our journal of the same size. pla.tes areincllned, and extend to the ends of and are bolted to the said mac me or smoo mg an corne g pane s, so a e san paper-

Th h I d '  t '  th S ' 1  ' 11 b ing oUhe raised part at one side thereof may be obtained, at the ose w o  l!Ive a vertisemeu s m e peOia WI e stringers. The tie rods are vertical, pass through the stringers and sanIe time with the broad level portion at the other side, by mechim-gratified to know that we shall print of · our first edition- through the cap plates, near the npper ends of the braoes, and have iQilI means in place of by hand work. There are vertically ro1Biing 
now on the press-ONE HUNDRED AND FORTY -]'IVE THOU· washers and heads upon their lower ends, and washers and n�ts upon heads, with detachably Inserted· pads, covered with sand paper for 
sAND copies,  and it is expected that the dema�d will be so their upper ends. The girders are attached to the stringers, and, in ' smoothing both sides of the pimel.arid adjustable detachable bits for 

connection with the jOiSts, support the planks that forn'l the r()ad bed. i th Th l '  h d k great that a second. edition of from '25,000 to 50,000 will be 
._ . ... n"A ... . . . .  11m ... I .......... 01' Ro o.' . Plate. 

corner ng e same. e revo Vlng ea s wor on separate man-
l'eq�lirt,ld. . .,..."" ... �... ....-.. - -- '" dI'el:s,'-btJiR@o latenlly �ble to t)Ie tbickneS8 0f tJw.,..Pa� 

William L. Smith, Jr., P. O. Box st;Brooklyn, N. Y:-This illumin-' and the other being capable of vertical adjustment on an arc-shaped 
NEWS AGENTS will be supplied with the Special Edition ating i11e is made of malleable metal, so as to maJreit lighter and less g'Uide support. 

by the American ' News Company at the same price as the liable to break than when made of cast iron. Holes are f01'llled in a Improved ltIachlne Cor Driving Brush Handles. re!!'ular issue ; and, in ordering, they should be careful to metal sheet with collars in'it of a' size to suit the glass. Another 
� t h gi .John Ames, Jr., Lansingburgh, N. Y.-,Inthismachine.devices. are state S'.J8ciuZ Ed.ition. sheet Is aijded, in which holes are made of a sizc to preven 1; e ass 1. from falling through, thus forming seats'for the glass to rest upon. provided for driving all the brush handles of the same lot to exactly 

-----------� . �1 4 .. __ ----------__ 

DECISIONS OF THE COURTS. The holes in the two sheets are punched, so as to correspond with the same point. The ferrule of the brush is held and supported 
each other in position, and the two sheets are fastened together. while the handle is being driven. By means of weighted cords a tube 

'is forced up through the brush head. Within the tube is placed a 
rod, the upper end of 'which is pointed so as to open a way for the 
said tube through the brush head. The rod is supported in the tube 
by a coiled spring. The tube and rod moves upward "rough the 
brush head, and strikes against a stop. This leaves the upper end of 
the cavity of the tube empty to receive the point of the brush 
handle, the other end ' of which rests against the lower end of 
th0 driver. The driver is then forced downward by operating a 
hand wheel, which forces the brush handle through the brush 
head. As the point of the brush handle passes down through 
the brllsh head and throngh the table, It is received in the con­
caved upper end of a short tube, through which the othcr tube 
passes, and all the parts are carried down together by the COll­
tinued descent of the handle. By suitable arrangement, when the 
brush has been removed and another brush head arranged in the 
thimble, a slight pressure with the operator's foot upon the end of 
a bent lever will release the tube, and allow it and the pointed rod 
to be forced up through the brush head by the weights. 

Vnlte(i' JIIItates Clreuit Court.---N orthern Dlstrict oC 
Ohio. 

CLOVER SEED )lACllINE PATENT.-JOHN O .  BIRDSELL VB. A. MCDONALD et aZ. 
JOHN C .  BIRDSELL V8 . THE ASHLAND MAOHINE OOMP ANY et ai. 

S WAYNE, J. : [April term, 1874.] 
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particular, hereinafter mentioned, the bihs in both cases contain the same 
allegations. 
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.
ate of the art down to the period of the aUeged 

Before that time clover heads were detached from the stems, preparatory 
to hulling, by the tramping of horses, by thrashing with fialls, by cutting with 
cradles (the two fIrst fingers being covered with canvas and the heads cut 
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ary thmBhfugjmaclllnes, The heads were also Bometlmes detached by a machine 
deSigned especially for tlrat purpose, Hnlling out tire Beed was a dIstluct pro, 
cess . This was usually doue by a maclrine nsed for tlrat purpose alone. 
Machines for tlrrashlng and those for hulling were freqnently worked at tire 
same time side by Side . * 
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his SOliC
itors, witlrout iris knowledge. neglected to llle iris application in tire 

Patent Office, for more than two years after it had been sworn to , and was In 
all respects complete. An Inveutlon will not be held forfeited because It was nsed for experimental 
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the �9ntrary c,n be shown only by a comparison of the papers In the two 
cases . 
A reissued patent can only be impeached for fraud by a blll in eqnitybrought 

for tire purpose by the Government. 
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performed simultaneously ;  If. performed In immediate snccesslon. It Is suffi· 
clent, 
is Ifvf';;'���1�
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ti��s t;;oo;�1� �nperlor to wlrat has been known before , it 
A clover machine witb two IrUI1tng cylinders does not aifect tire validity of . •  SUbsequent patent for a machine for one· cylinder for thrashing and another 

for hullrng. ' 
Maclrines whiclr have been abandoned after being experimented upon do not 

prejudice a subsequent patent for a successful machine, however closely they 
resemble each other. 

r S. 8. Fi8her, for complainallt. -
Geor.u.e. Willey and Georoge Eire, for defendants . ]  

Improved Hoe. 
William Moore Faunt Le Roy, Fredericksburg, Va.-'l'hls Invention 

consists in making the handle adjustable with regard to the blade to 
suit the various purposes for which hoes of various kinds, as well as 
shovels, are nsed. 

Improved Wagon Jack. 
Frank Judson, Des Arc, Ark.-For operating the jack, a lever Is 

raised as far as it will allow, and a catch is placed as far out on the 
rack of the lever as possible. The lever is then pressed downward to 
raise the center post. A pin is placed through the lowest visible hole 
above the upper part of the standard for, sustalning the weight there· 
on, and the operation of raising the center post Is then repeated until 
the wagon or other object to be hoiSted is at the required hight. 

Cutting Block Holder Cor Leather Workers. 
Elias P. Newton and Hiram A. Titus, Gloversville, *. ¥.-Thls cut­

ting block holder has adjustable ends provided with pendent exten­
sions and connected by screw rods at top and bottom to provide for 
longitudinal adjustment. • 

Improved Weighing Scales. 
Henry �f. Weaver, Mansfield, O.-These weighing scales may be so 

&ldjusted that the net weig'ht of any article placed on the platfo1'lll 
m,ay be directly read ott at the dial plate. By the position of the 
weight,a portion of the same is thrown above a horizontal llne drawn 
to connect the pivoted points or �s of swinglng bars, so tllat, by 
rising above the line, it proportionally loses its power as a counter 
weight, and causes a pointer to describe equal distances, on a dial 
plate, when equally increased weights are placed upon the plat-
fo1'lll. 

. . 
IJnproved Grate. 

Jonathan Moore, Jr., Brooklyn, N. Y., assignor to himself and Lo­
renzo D. Longhi, same place.-The bottom portion of the grate Is 
made in two parts, one being a door to which the other part is a 

A button on the under side of the frame swings under the 
door and holds it up. The grate ' can be opened for cleaning it out 
withont the aid of a lever, the'button being readily turned by the fire 
hook, shovel, or any Inst1'llment, The hinges are Pt:Otected from the 
ashe!l ltnd cinders. ' 

IJnproved Horse Detacher, 
Anatole Ehret, Telegraph City, Cal.-The traceshave loops by which 

they are hitched to hinged bolts at the ends of the singletrees. A 
spriDg catch is thrown by a spring in front of the hinged bolt, to hold 
the bolt in position for tJonllning the trace. The spring catches are 
connected with . sway bars by chains. When a lever is pushed ont-

IDlproved Sash Dalance. ; ward, the eifect,is' to draw back the spring catches, which detaches 
Newton J. Skaggs, Talladega, Ala.-By suitable construction a cord ' the traoes from the singletrees. 

is pressed and cjamped against the side bar of the sash by the down- Improved Soldering ltIaehlne. ward movement of the block into the cavity of a plate. The block 
is raised to release. the cord by means of a knob, the stem of Which . William D. Brooks, Baltimore, Md.":'l'hls invention relates to that 

class of soldering machines wliich inject a tlame' upon can joints, so passes in through, a vertical slot in the angle of the plate, and is as to melt the solder and allow it to be uniformly disseminated along screwed Into the plock. , the seam, whether it be in soldering the cap, top, <fi' side seam. The 
Improved Running Gear Cor Wagons. invention conSists in providing, on a burner end or gas outlet of the William H. Simmans, MemphiS, Tenn.-This invention consists in compound blowpipe, a continuous slot or opening, so that all parts 

connecting the reach to the front 1'llnning gear by means of a tube of the seam may simultaneously receive the same quantum of heat thro\lgh whiCh tIle king bOIt passes. The -tube is secured to the axle .anil ItS due propo�on ()f solder. 8, neri'ect and reilable jOint . bOing 'ind�penderitly, and:thn� relieves the,king..oolt ohtmln. ·t�,al� fopmed, 

IDlproved Knob Spindle Fastener. 
Eugene F. Lincoln, Boston, Mass., assignor to himself and John C. 

Hancock, same place.-This invention consists of a little slide bolt 
inside of the rose plate, to lock the knob spindle by sliding into a 
notch in the edge of a disk on the spindle. ' Tbe said slide has a paw 1 
with a handle pivoted to it, so as to drop into the slot of the escut­
cheon plate, through which it pro;jects, to lock the bolt when shoved 
tbrward. There is also a spring for throwiug it back when the pawl 
Is pnlled out of the slot to release the slide bolt. The object is to 
provide a simple inSide lock for fastening the door of water and 
other closets, sleeping rooms, etc.; temporarily, without having to 
change the key from one side of the door to the other. 

Improved Seedlings Puller. 
John S. Swaney, Marengo, Iowa.-As the machine is drawn for­

ward, the jaws are opened to allow the plants to pass between them, 
and to grasp the said plants alld draw their roots from the ground. 
As the jaws are again opened by the opener, the planta-will -drop into 
a concavity f01'llled in the frame, wheilCe they are taken by an at­
tendant and bound. As the plants pass up at the rear side of a 
wheel, they are struck by a horizontal rod which has a rapid up ftnd 
dow:i:t movement. By thls' devioe'all the soil is knocked off thg roots 
of the plants before they are dropped into the receiver; 

IDlproved ltIachiuB Cor Rubbing 011 Cl9ths. 
Charles Rommel and William H. Crane, Elizabeth, N: J., aSsIgnors 

to themselves and Wisner H. Townsend.-This hivention consist!\ of 
a reciprocating rubber, to which simultaneous :teVO]V:lng motion is 
imparted by its connection with a shaft with crallks . aITanged in op­
posite direction. The rubber frame snpports the plimlcestone 
blocks on 'p, SlIding interior frame, which is hung. to lI.'toner wIth 
haqdle, to-be fCO,dily raised with the puInicestones, for admi'tting 
the· cloth below the same. 

Improved Car A:xle BO;JI: Su.-porl. 
Charles BillmeYllr, York, .Pa.-This invention relates to that class 

of trucks which pre intended for narrow gage roads, and which are 
let dow/l, as reSpects the axle boxes and'the load, so as to prevent the 
cent-er. ot: gr8.vi.ty, . on a tnt, from. paS81ng' out...ide the ralls ana: tbn. 
!WerturDiB8' � �. 
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----- -. --- - - --- ----- i Buy Boult's Paneling, M�ilik, and Doye-trufutg I' �f�rth� ful�eure �ot cold and hard,that I could not �Uf,itUt.\l1!i and �tr.\l.oual. , Machine .  Send fOI' circUlar and, Bllmple Of work. B. C. get It out of the mold; it adhered to the wood. 1 Mach 'y Co . ,  Battle Creek, Mich . ,  Box 227. Please to tell me how to oonstruct a mold so that T/W ()ha;rge for Insertion under th1i! /wad ill $1 a IAne. 

Spinning Rings of a Superior Quallty-Whitins- the substance will readily come out when cold and 
Agricultural Implements, Farm Machlnaz,y, Seeds, : ville Splnnln� RI�g Co . ,  Wbltlnsville , Mass .. Send for , n�t adhere io the mold. A. Try coating the mold 

Fertilizers . .  R. H. Allen & Co . . 169 & 191 Water St. ,N .  Y . : sample and pnce lIst . . WIth paraffin. 
Wanted to Manufacture, on Royalty, a useful i (11) M. H; P. says : We use in our kerosene 

Patent, of Iron. A<ldress Benjamin Tabers , Sonth Cam- I lamps a powder which prevents breaking of chim-
dell, N. J . neys. It Is 'said to destroy the naphtha. Can you 

Maliufacturei'd of small Steam Pumps with Boiler, inform me of any Ingredients that will answer the ,end circular and price to. A. L. lIenderer, Wllmlngton; above purpose ? A. You do not state the mode of . Del. H. K. will find a recipe for cement for applying the powder in question. If you will send For Power Hammers 01: Bolt Hm.del'il, the best, grindstones on p. 251, vol. SI.-J. H. B. will find a us a sample of the powder and a description of the S. C. Forsaith & Co . , lI1anchester , N. H .  recipe for hard cement o n  p. 9, vol. 379, and a de- mode of application, we will endeavor to answer '/<'oot Lathes. Wm. E. Lewis, Cleveland, Ohio. scription of porcelain on p. 3, vol. 30.-F. 'V. D. your question. 
, Address W. H. Rishel, Danville, Pa., Agent for will find au explanation of the shirt polish mystery Is there a cement for mending cracks in i!"on the Sale of Patent s . on p. 203, vol. 31.-F. H. M. will find a recipe for a pot� ? A. Try glycerin and litharge. Foot Lathe, new, Baldwin's make. Will be sold silver plating solution on p. 299, vol. 31.-J. F. will 

cheap . Address D. H. Stephens, Riverton, Co.nn. find that a process of tempering mill picks is de- (12) E. e. H. asks : What ingredient in soap 
Wanted the address of makers of the shingle ma- tailed' on p. 202, vol. 31.-G. R. L. C. will find diree- is it that, when coming in contact with the eyes or 

, chine which cnta with a thin knife, weighted to prevent tions for n'lo1ill.ting chromos on p. 91, vol. 31.-C. H. an abrasion of the skin, causes it to smart ?  A. The 
bending. F. L. Johns, Calcntt a,  Clay Co . ,  Ind. I F. will find dil'ections for preserving iron from rust alkali it contains. 2. Can there be manufactured 

Second hand Horizontal Engine, 28 in. x 60, for on p. 209, vo1. 31 ; for painting brick walls on p. an effective article of soap tha twill not cause such 
Sale . . Apply to Watts, Campbell <\l; Co." Newark, N. J .  3W, vol. 31.':"W. H. M. can clean chamois skins b y  pain ? A. No. 

pyrites (sulphide of copper). This solution Is.com­
monly called blue vitriol . 2. If the residue,is the 
copper precipitated from tbe water, what become� 
of the Iron ? A, The iron takes the ' place of the 
copper In solution. , 3. What Is the proper name of 
tl\e water after the copper Is taken out ? A. The 
solution of sulphate of iron is called green vitriol. 

In certain parts of the country adjacent to the 
mines, there prevails among the cattle it disease 
which the natives call milk sickness; they say the 
cattle never have it unless they have been feeding 
in darJr caves or places in the mountains where the 
sun seldom shines. To what Is it attributable ? A .  
Probably to some poisonons substance contained in 
the water, which could be determimld by an 'a.naly-
sis. 

(21) W. S. B. asks : 1 .  Ha s sdence ever givell 
a decided answer as to the causo of the Gulf Streamr 
A. It Is due to the flow of the heated waters of 
the torlid zone towards the poles, the direction of 
the flow beiIIg' influenced by"the earth's rotation 
and the forms of the continents. 2. How swiftly 
does It flow, and how wide Is its 'cnrrent ? A. The 

,maximum velocity of the G ulf Stream is five miles 
an hour, and the average less than one and a half, Every metal worker should have a Universal the process detailed on p. 91, vol. 31.-W. H. K. will Which would be the most serviceable application 

Hand Planer. For Catalogue, J. ,E . Sultterlln, Manufac- find a deSCription of the cultivation of the castor for ordinary N ew Jersey yellow pine weather turer, 60 Duane Street, New York . bean on p. 335, vol, 31. . : boarding, lime, whitewash, or coal tar, a nd which (22) J. vy. asks : 1 . Does lead contain suI-
John W. Hill,'M:echanical Engineer, Dayton, Ohio. " . I would be the coolest in hot weather ? A. The phuric vapors and oxygen vapors ? A. No. 2. When 

DraWings, oplnlons,und advice .  ( 1) J.  S. S. says : I contend that If t�vo whitewash. lead melts, does it expand and force the vapors off ? 
Price only three dollars-The Tom Thumb Elec- casks are pnt on an equal level, and a one Inch pIpe A. No. 3. When the lead is cooling; does it re-

tl1c Telegraph. A compact working Telegraph Apparatus , is fastened airtight In the head of one end, and a 12 . (13) S. H. 'f . asks : What is the mode of absorb these vapors from the air ? A. No. 
for sending messages, making magnets , the electric light ,  inch pipe similarly In the other, each pipe being etching engravings, etc., on glass? A. See our 1. Is there such a thing as malleable glass ? A. 
giving alarms, and vurious o.ther purposes . Can be put I n  50 feet high and filled with water, the pressure will answer to P. M., l\To. 4,  p. 298, vol. 31. The l\To. 2. Fluorhydrlc acid con'odes glass. Is the o.p<!ratlo.n by any lad . Ineludes battery, key, and wires. be as,much .in one disk ,as the other. Is this so ? printing ink proteots the glass with which it is in glass converted into a vapor or into silicic acid? A. Neatly packed and sent to all parts of the wo.rld on receipt A, The pressure on equal and similar areas in the contact from the corroding action of the acid. Mr. It attacks the silicic acid in the glass, combining o.f price . F. C. Beach & Co . ,  263 Bro.adway,  New Yo.rk. two casks will be the same. Napier, the patentee, prefers to have the glass with it to form hydrofluo-silicic acid; 3. Can the Cast Iron Sinks, Wash Stands, Drain Pipe, and ground enameled or veneered beforehand, when glass be obtained hy evaporating the fiuorhydric Sewer traps.  Send for Price List. Bailey, Farrell &, Co. . .  (2) J. e. asks : Can you tell what to put on a 1 the objects stand ' out in relief. If the veneer or acid ? A. No. 

' 
Pittsbnrgh, Pa , bumenized paper to remove the gloss, so that water enamel is colored, ' of course , the picture remains Do potassium and magnesium combine togethm Pratt's Liquid Paint Dryer and Wbtte Japan sur- colors can remain on the surface ? A. Try gentle 
passes the Englfsh Patel,lt Dryers and Jlrown Japan In colored, while the body of the' g-lass is white. This A. No. 
color, quality, and price.  Send'for descriptive circular to. steaming. also answers J. G. G. If four grains of arsenic and two grains of potns 
A. W. Pratt & Co . ,  53 Ftilton Street, New Yo.rk. (3). G. ' y. says : I intend to pump water �or (14) .T. H. asks : How much mOre power, if sium were combined together, would the combiu9-

Rue's " Little Giant" Injectors, , Cheapest and irrigation. I have to carry the water fIOO feet in an any, will be required to turn a wheel one foot In tlon be green ? '"\. No. 
Best Boiler Feeder in the market. 'w. 'L .  Chase & Co. . , open tank or trough, the amount of water to be diameter four times around than to turn a wheel 4 (23) P. E. V. , of Paris, France , asks : 1 . \Yill 93, 95, 97 Liberty Street, New York . pumped being 1,000 gallons per minute. I can af- feet in diameter once round in the same time ? A. you please g1ve more precise details for prepUrilll1' J!'or Solid Wrought-iron Deams, etc., see adver- ford to g1ve it a fall of 3 inches in the whole. What MultI'ply the reSl'stance >,y the dI'stance through _ I I t Add U i I Mm p'tt b gh Pa for ' the waterproof paper described on p. 146, vol. 31? ' 
I
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rcss n on ron s ,  1 s ur , . , , should be the dimensions of the trunk ?  A. Give which it is' overcome in each case, which will g1ve have tried the process, but failed. A. A concen-1 ograp , c .  the trunk from }lL to 2 times the oross seotion of, N E l.aJ d M f t ri h G 7" you measures of the power exerted in turning the trated solution of borax ,  in warm water shoul<l be 
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the discharge pipe of the pump. 2. Would pine two wbeels. m' a'de, to w' hich is' pdded the shellac In .a fine pow-o.r s , w Cu g em a one ou lumber 1 inch thiek be heavy enough ? A. Yes. ' gas . F!,r particulars, address Providence Steam and Gas '(15) J. C. D. says : I wish to run my sewing der. The paper, after saturation in the solution, 
P ipe Co . ,  Providence, R I. (4) D. J. '1'. asks : 1. 'Yhat percentage o! machine by water power, and propose the foUow- may be pressed between rubber l'ollers' and dried. 

Hotchkiss Air Spring Forge Hammer, best In the boiler pressure Is the mean effective pressure oil ing plan : .A water wheel 15 inches in diameter, In- 2. Wbat Is aqueous , solution of �ellac in borax ? 
lIlarket. Prices low .  ' D ; Frisbie & Co. . ,  New Haven , Ct. piston in an ordinary slide valve engine with tlirot- close.d In a watertight caso, to be adju�ted under A. Shellac is the purified resin which exudes from 

For Solid Ernery ''''lieels and Maohinery, send to tie valve wide open ? A. From 75 to 80 per the" table of the machine, with a tank, resting 20 the branches of several trees in tropical climatcr., 
the Unlo.n Stone Co . ,  Boston , Mass . ,  fo.r clrcnlar . cent. . 2. I have been running for eighteen feet above the flOor and 30 feet on a horizontal and in particular from the fiC'U8 indica, fiC'UB religioR(I, 

Soale in Steam Doilers.-I wlll remove and pre- months an eng1ne with 10x16 inches cylinder, and 1 line. The tank to hold about 200 gallons, with a and rhamn'Us .i'!ljuba.  It Is soluble in an aqueous 80. I'eut Scale In any Steam BOiler, and make 110. charge until notice ,that some of the bolts that hold the face pipe leading to the wheel 172 inches In diameter. Intion of borax, by which it may be distinguished the worl. is found satisfacto.ry . George W. Lord ,  PhlJa- plate to steam chest, also to cylinder head and piS- The jet from this pipe to be M inch in diameter, from most common resins. delphia, Pa , ton head cap, are being cut away as If by acid ;' and stI1ke the water wheel at about 45° below (24) e B F k Wl t '  tl tl ' k For the best Cotton Cans and Galvanized Fire some of them are reduced to about one half their ' 
' . . .  as s :  la , l� Hl lIe , ne�s 

Pails,  address James Hm, Proyjdence , R. 1 . ' original size. The part affected is that which passes the line of the shaft; a discharge pipe to be adjust- of the earth's outer crust ? A. Nothing is definitely 
.I<'or small size S3rew Cutting Engine Lathes and h d ed at the bottom of the wheel case. Will this run known as to this. Some philosophers fix 60 miles 

Drill Lathes , address Star ToOl Co,, ', Providence , R. 1. through the steam chest plate, t e piston hea cap, the machine for ordlna"" domestic sewing ? A. th thO I f th rth' t ' d th . 
Mocha\licltl Expert iii Pateht V�,, 'r, D.'Ste1son, .I,tUd the cylinder head. It is not rust, for the parts ,UJis plan will doubtless a�swer well. :S

g1n
:

it 
�� �:e;�� ' e ea s crus , an 0 erslm-

2� Murray'St . ,  New York, ' , ,' " . . . . , , ' have been li:ept'perfootlY' welHU:�J, Carr Should Cl'OOm b"'�all(),,�e(ft()smTElJefore cbUl"!1-
,For the best Portable Englne in,the wOrld, addresil tell me the cause and a remedy Z A. Probably (16) \Y. H. G. asks : If II l oaded ship,afioat, 

Jl<IXter Steam Engine Co. , 18 Park Place , New Yo.rk . caused by water carried over with the steam, in were' elevated one half the number of feet which inf. ?IS !iv
��better than brass 

01' 
German silYer for �Iinlng, Wreckiug, Pumping, Drainage, or Irri""'- which case the use of dry steam will be a provent- it draws, would it capsize ? A. Generally it would ; A Th '  di . f '  ,, �  but the load might be .so disposed that the ship a cornet ? . ere IS some fiE'rence 0 oplllion ting Machinery, for sale o.r rent. See advertlsemont. An· Ive. , . . on this subject, but the general belief is that there drews' Patent, Inside page . How can I make a first plass Babbitt ,metal ? A. would remain upright. 

is no particular advantage in employing silver. �l. All Fruit-can Tools, Ferracute, Bridgeton, N. J. You will have to experiment to get the metal (17) A. M. asks : By what process are rais- What is German silver composed of ? A. Copper, 
Hydraulic Pr'JSSes and Jacks, new and second right. See p. 364, vol. 29. Ins manufactured ? Can the grapes grown in this zinc, and nickel. 11�nd.  Lathes and Machinery fo.r Polishing and Bufllng (5) E. P. ' asks : vYhat process is 'used in part 'of the world be used for this purpose ? D. The Is gold the heaviest metal ?  A. No. ,Wetal",- E. Lyon, 470 Grand Street, New Yo.rk. casti!l,g steel or iron Into Ingots, so as to prevent grapes are dried, either in the sun or in ovens. 'Ve Is the centennial tower progreSsing ? A. YOl \ 
Iron ./<'rame Iland Saws, cheapest aud best, $150. blow, boles ou the , ol,1ter surface ? The process I do not thiuk it likely that raisins made from the should apply to� the projectors for information . . \ddress S. C. Forsalth & Co . ,  Manchester, N. H .  haye.used i s  casting through a Sprue into bottom grapes of this country would compare very favor� Wehav� heard nothing o f  ol' it, late. Brown's Coalyard Quarry and Contractor's Appa- of mold, causing .metal to fiow upward. Thjs pro- bly with those that are imported. We cannot refer (O,�) ( '. K 'W. asks : What is. the tule for ratus for ho.lstlng and conveying materials by Iron cable . . h to h '  t k '  li d t d t tl ' bj t _ U  v 

W. D. Andrews & Bro . , 414 Water St. , New York. cess is not satisfactory, and I WIS know ow It you 0 any wor espeCla y' evo e 0 lIS su ec . finding the mean of the thermometer when part of 
Deane's Patent Steam Pump-for all purposes- can be remetUed. A:. Malle your .uold with a long- (18) J. N. & S. say : 'Ve want to drive a the observation are above and" It part below zero f 

Btrlctly llrst class and reliable .  Send for circular . W . L. neck; Into which the air may rise and leave the' shaft at a right angle to our line shaft, and wish to A. Add all the negative readings tog'ether, aad sub­
Chase & Co . , 95 & 97 Liberty St . , New York. blowholes In the top part of the casting, which is lj:now If we can do it with friction pulleys. The tract the sum from the sum of the positive read-

Temples and Oilcans. Draper, Hopedale, Mass. to be cut off. speed of line shaft Is 300 per minute. 'Of what ma- ing·s. Divicle'the differenoe nY'the 'whole uumbe,' 
For Surfac()' Pi:aners, ' snUm size, and for Box (6) J. A. T. asks : : I  desire to construct a terial and how should the pulleys be constructed ? of readings. ' . . " 

Co,ner Grooving Machines ,'  send to A. Davis. Lowell , reflector telescope. 1. Can ground specula be pro- A. You oo.n do it with friction pulleys, made of (26) S. K. H. asks : \Yhat is oxygenized oil , 
Mass . cured in this countI-y, 472 or 6J.1l lnches in dtitm'etert east iron, if you haye �uffioient surface. usea for testiITg-olive dll ? - 11.: 'Se-,eral oil&'have the 

The " Scientj1lQ American " O;tIice, New York, Is A. Yes. 2. What would be the probable cost.'oi' a: (11) b'I'. F. D. asks : 1. How !lhall I make a property of absorbing oxygen under certain condi-
tltted with the Mi�lature Electric Telegraph. By to.nchlng 472 or 672 Inch speculum'? A; For 'silvered glass Qry t'oee madder suitable for painting on wax for tions, amoilg: w I)ich is bollyd l!ns.e�d 'oil. ,� latter 
little buttons on the desks of the managers, slguals are sent mirrors, parabolized, $�O for each square decimeter flowers ?  A. Inclose 2 ozs. troy of the finest Dutch may be poSstbly"the' oil' irr qilel'ltion; ' but 116 men 
to persons In the various departments o.f the establlsh- (4 inches) of surface. ' The focus is six times' the', madder in it bag of fine and strong calico, large tlon qan: be �ound, · ,tn, sclentific workS, 9f any oil ment. Cheap and effective. Splendid for shops ,  o.fIlces, diam,eter, and the higqest powm' 'equals twice the. en' "'ugh to hold 'three or four times as much. Put specifically ,named oxygeni�ed . 
(Iwell!ngs . Works fo.r any distance .  Price $6 , with go.od t d I illi te (fifty . h) v 

Battery. F. ' C .  Beach & C o . , 263 Broadway , New York, 
aper ure expresse n m me 1'8 per I�c ., it into a marble or porcelain mortar, and pour on to ' (21) ' R: 'S': 'ask's : What " is the ga� 01' smell 

)lakers. Send for free illustrated Catalogue ,  3. C°
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Wly'baked bread ? ' Jlfy d wellin o' cons uc on 0 sma SIze re cc ors l .,.. e , .,,-_... d ' .. o"d 'ub it obou"',,, '+lr --" , ' lth h d th ll ' " For best Presses, Dies, and Fruit Can Tools, Bliss E- !ish have devoted 'lUuch'talelit- Itnd'tllOrrey to- every u.LL""",,0ll,..an _l!Qlllly. .. � r � - " , '1_ ,�s.=il.ect.;d:� a_balle �,an " e sme ' 11'01;\  � Williams ,  co.r.  of Plymouth alld Jay, Bro.oklyn , N .  Y, thng 

t tl f fl with t d te the pestie, as much as can ,be done wlthout'�1ng, a large quantity is penetI-ating, and ,-ery disagree-
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. withoolor, pOui· it able Is I·t unhealthy ? A. The smell is due to tho ames a en 0 ng ac mes, or Metal ast- resu " e ag'Ona p ne 0 e • ew man 0 - til th,' ' ,,'ete'· , '  ff 
. 

ngs. Saves fully one third In cost of lahor of molding, t ' th b t art f th ' d Its off. Repeat the process un , c ' wa I' comes 0 escape of the gases and volatile compounds gener-
.and secures better work than the ordinary method. Fo.r stru� �d �ff es J � � r:rr�r, an 

f S:- ' hut slightly tinged, for which about 5 pints will be ated from the breadstuff dUling the process of fer­,cIrculars, address P. & F . Corbin, New Britain, Co.nn . PS
o.rl th '1 !"d

d
C 0�1 w 

ngd ts' b t
e 

I
ma

fi
g
f
e
th

o a
d
S .tr. sufficient. Heat all the liquor in an earthen vessel mentation and expelled by the heat. We know of ti l e SI vere nurror cos u one , an 1 S ' . .  . h . . , . The Improved Hoadley Cut-off Engine - The . I fi . th f th t f th h t' till It 18 ncar bOillUg', and t en pou�' It mto a larg'e no case where It bas proved unwhOlesome to a 

'Cheapest, Best, and Most Economical steam.power ln the power IS ne: y ve SIX 8,0 a 0 , e ao roma IC basin, into which place 1 oz. of pulverized alum ;  marked degree. 
United States. Send fOl' circular . W. L. Chase & Co . ,  of like ape Ure. stir the mixture for a short time, and while stirring How can I detel',"ine whether water is poisoned 95 and 97 Liberty St. , New Yo.rk. ('7) C. asks : Does a fence oyer. a  hill contain po nr in gently about 17;) ozs. of n satlU'ated solution i by passing throug'h lrwl pipe ?  A. Render the wa-Peck's Patent Dl'Op Press. }'or ciroulars, address exactiy as many pickets as a fence on level ground, of subcarbonate of potash ; let it stand till cold, to tel' acid with dilute oil of vItriol, and add sulphur-MilO , Peck & Co. , New Haven, Conn . between the same points, the pickets being the settle ; pour off the clear yellow liquor, add to the etted hydrogen to it. A black coloration indicate" Small Tools and Gear Wheels for Models. List same distance apart ? A. Yes. precipitate a quart of boiling water, stirling it well; the presence of lead. free.  Go.odno.w & Wightman, 23 Cornhlll, Boston, Mass . d h ld te b filt t· th I k h' h h d (8) M. asks : \Vhat do opticians lllean by an w en .co separa y l"a IOn e a �, w  10 When plaster of Paris as been. nse to f�sten the 

Steam and Water Gauge and Gauge Cocks Com- . . 1 ? A A '  . 1 . I should WeIgh 72 an oz. Fresh madder root IS supe- parts of a lamp together,what WIll soften It SO that blned requlrln� only two 1101e" III the Bo.l·ler used by all ImmerSIOn enses . . n Immel"Slon ens IS a m - . t th d 2 How shall I make cadmI'um yel b ted ? A D'l te . ti 'd ' 0  0 , 
croscopic objective which has its front and back 1'101' 0 e ry. . . . - the parts can ,e separa . 1 U muna ' c am . boiler makers who have seen It, $15 . T. Ho.lland & C o .  

b' ti  dj ted th t film f te low for the same. pu�ose ? A. Cadmmm yellow (28) �. E. L. says in reply to Y. M. who 62 & 64 Go.ld St . , : New York. Send fo.r catalogue. com ma ons so a , us a a 0 wa r, (sulphide of cadmmm) IS a compound of sulphur . . ' . . ' Millstone Dressing Diamolld Machl'n=-Slmple, jOining' the front surface and the thin glass cover . It . btal d b ' 'tatl f has trouble m sucking water WIth his pump at 200 vo ' • ' , • and cadmmm. IS 0 ne y prempt on rom . . II ' elIectlve, eco)1omical and durable , giving universal satis- of the obJect completes the correction for sphen- . b t f nl h tt d h revolutions : I am usmg a SlUa engme, and I was 
actlo.n . J. Dlcklnso.n , 64 Nassau St. , New Yo.rl<- cal aberl"atio� which COl"l�ction depends in a d1-Y a salt of cadmi
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s , � ure e y- told I could not suck water from a well about 2D . .  ' . drogen gas or y an a a ne car ona.e. ·th '/' · I ' · I t in th . . d Hoadley Portable Engines, 2d hand, perfect order, obJective upon the thickness of the front lens. Ob- , . , ' . " feet deep WI ':'4 mc I' plpe: P:l e pIpe ' . B? 

complete , 3O h . p . , $1 ,400 ; iS h .  p . , $l,1JOO . Address S. C .  , jectives of 1-10 inch and shvrter focus are made to I (20) J. N. ;I;'. says : 'rhe copper mllles III the near the pump m the suctlon .plpe, I put a T Jomt 
Forsalth & C o. . , Manchester, N. H .  I work either dry or with immersion by a screw COl- I  mountlljns of East,. Tennessee are seeond to v�ry with about 1 �oot of %: pipe, with t�e end sol-

Portable Engines liew and rebuilt 2d hand a lar adjustment. . , I fewin the country. ,I recently observed a preclpIta- dered np. This serves as ft water or all' chamber. 
specialty. EnglneS,Bo[lerS,Pumps, and Machinist 's TO�ls . _ ' . : ting process which interested me vel'y much. Two I haVe no trouble in running 200 rev9lutions per 
1. H. Shearman , 45 Cortlandt St . ,  New York. (9) Z. T. h, . asks : W hat IS the horse pOW�l' shafts have been sunk to a depth of fifty or sixty minute. J. lIf. shonld put in an' air chambeI' about 

Best Philadelphia Oak Belting & Monitor stitched. o� an under:sh�t or current water wheel 30 feet. m feet, and a stream of so-called " copper water " has five times the capacity of hir, pump. .A T joint and 
C. W. Amy, Manufacturer , 301 & S08 Cherry St . ,  Phlladel· diameter, of In feet face and 3 feet de!3P, runmng- been struck. Pumps are inserted, and this water is a piece of pipe may do, bu(�an ail' chamber, with phia, Pa . Send fo.r new circUlar . In a cun:nt ,;hlch moves 3 miles an hour ? A., pumped into a very 10IIg' trough, running nearly the water dl"awn from the bottolU and the supply For 1!'lrst Class Steam BOilers, address Lambert- Multiply 0 384 times the square of t?e

. 
velocity of level. Into this trongh is put a lot of old scrap iron. pipe coming in a few Tticnes' above, so that, while it vl11e Iron Wo.rks, LambertVille , N. J. the water In feet per second, and dIVIde by 35,420. Every twenty or thirty feet along' the 'trough are is pumping', it will not prevent Ii steady flow of wa-Engln

.
es and Bon�rs a SpeCialty-1st class ; new As to your other query, see artiole on friction of pits, about two feet deep, into which the preoipl- tel,' Into tho chamber, will ; be better. The PUDll' patterns , late patents , reduced prices. Plain and Cnt ·olI water In pipes, p. 48, vol . 29. tated copper is swept. It is then shoveled out and now has to start the wa�er m the whole length or Hor' l and Vert'l Engines ;  Hoisting Engines ' the celebra· . , . . d '  f t, tit ' ill f ted Ames' Portable Engines ' Boilers of all ktnlls ' CII (10) T. e. W says : I melted 1 lb. reSlll and ' is ready for the retinel-Y. 1. Of what does this the supply pIpe , an lu ac e pump w orm .tt 

Turbille ; and the best Saw ' MIll in tile market: L:�. l ib. pitch together, In an iron vessel; then, while water consist ?  What is the proper name of it ? " A. vacuum before tbe m�mentum Of. the water '" 

stock aliV:8YS .on hand . �UIJlson , Wblteblli 41, C.o .. 8!j hot, I Vo� _!he contenta o! the vessel int<> a. A ,  60t1,l�On of ,sulp\Iltte of oopp,er_ In water, and overcome. W1th an !lJ1" Gham.be�', It has only th ..' 
Cortlandt St . ,  New Yo.rk. Wo.rks at Newburgh, N. Y. wooden mold, in the shape of II brick. lIut I found. probably proceeds from the oxidation of eopper water from tbe pump to the !lJ1" chamber to start, 
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4 1 0  
and the water flows into the air ohamber in a 
steady stream. J. ¥. may not be able to run at 
'200, but I think he oan go over that. I think the sup­
ply pipe is large enough. I . hope J. ¥. will tell 
through your paper how he suoceeds. A. Your 
hints are practical, and will be . of great value to 
some readers. The air chamber in the supply pipe, 
however, is not the universal panacea for sulky 
pumps that you seem to consider it. Still, no one 
who puts in such an air chamber will have cause to 
rerget it. 

(29) E. L. F. says, in reply to F. S. M. & 
Co.'s query as to sesquioxfde of manganese : The 
sesquioxide of manganese is found in its anhy­
drous state as braunite, and in an hydrated state as 
manganite. It may be obtained bypassing ohiorine 
through manganous oarbonate, placed in water,and 
afterwards applyiug diluted nitric acid to remove 
the exoess of the oarbonate. 

(;30) E. L. F. says, in reply to W. H. R. , 
who asked how to make the muriatio salts of nick­
el : Pure nickel has a great similarity to iron, both 
in its external appearance and its combinations, 
and is regarded as a tetrad, although it fOrIDS but 
one ohioride, in whioh it is bivalent. Nickel ohlor­
ide (Ni Cl.) may be prepared by dissolving the ox­
ide or carbonate of nickel in hydrochlorio aoid. By 
a simple process, the niCkel carbonate may be pre­
pared from the cr}lde speiss. Any good work on 
chemiStry explains the method. 

COMMUNICATIONS RECEIVED. 
The Editor of the SCIENTIFIC AMERICAN ao­

knowledges, with much pleasure, the receipt of 01'­
iglnal papers and oontributions upon the following 
subjects : . 

On Vegetable Fi1i!irJ. By J. W. 
On Hydrooorbo:qi! * Iron and Steel. By L. P. 
On Solids Floating Qn Liquids. By A. R. 
On Popular Dental Soience. By C. S. S. 
On a Flying ¥aohine. By C. H. C. 
On Boiler Explosions. By" R. B. 
On Oyster Culture. By O. C. 
On Suet Butter. By J. L. 
On a New Projectile. By W. L. A. 

Also enquiries and answers from the followiug : 
J. G. G.-S. W. R-E.  W. H.-e. A. P.-X.  Y. Z .­
L. N. K.-W. J. R.-J. W. D.-W. D. D .-F. R D.­
JlL L. W. 

HINTS TO CORRESPONDENTS. 
CorresPQndents whose inquiries fall to appear 

should repeat them. If not then published, they 
may oonclude that, for good reasons, the Editor de­
clines them. The address of the writer should al­
ways be given. 

Enquiries relating to patents, or to the patenta­
bility of inventions, a.ssignments, eto., will not be 
published here. All such " questions, when initials 
only are given, are thrown into the waste basket, as 
it would ftll half of our paper to print them all 
but we generally take pleasure in answering briefly 
by mail, if the writer's address is given. 

Hunnre� ;:'f cnqu��ugw-the f(jI1� 
are sent : " Who ereots 'l'l"11'e tramways ? Who 
buys broken window glass ? Who builds ert­
gines and boilers for small boats ? Where can 
spectrosoopic apparatus be . bought ? Who sells 
photographiC ohemicals that can be relied on for 
quiok work ?" All such personal enquiries are print­
ed, as WIll be observed, in the column of " Bu­
siness and Personal," whioh is specIally set apart for 
that p�l  .. subject to the oharge mentioned at 
the� .of that oolumn. Almost any desired in­
fo�ttQn oan in thls way be expeditiously ob­
tained. 

[ O F F I C I A L . ]  

I N D E X  O F  I NV E N T I O N S  
FOR WHICIL 

Letters Patent of the United States were 
Granted In the Week endinlr; 

November 24, 1874, 
AND EACH BEARING THAT DATE. 

[Those marked (r) are reissued patents . ] 
Alarm, grl.t, Ha.hon & Wright . . . . . . . . . . . . . . . . . . . . .  157,174 
Alphabet ca.e, Baade & Sang.ter . . . . • . . . . . . . . . . . . • .  157,118 

" Bale tie, S. J. Leach . . . . • . • . . • • . . • . • . • • • . . . . . . . . • . . .  157,206 

J titufifit �mtritau+ 
13ale tle, J . L. Ree.e . . . . • . . . • . . • . . • . • • • • • . . . • . . . . . . • . .  157,228 Lubricating compound, W .  C .  Tilton . • . • • . • . . . . . . . .  157,108 
Bee hlve, P .  O. Peter.on . . • . • • . . . . . • . . . . • . . . . • • . • . . . •  157,108 Lubricating cup, J. E. Lonergan . . . . . • • • • . . . . . . • . . .  157,W6 
Beer faucet ventilator, H. Gno.m . . . . • • • . . . . • . . . • . . •  157,172 Lubricator, spindle, Shuts & RIgby . . • . . . . . • . • . . . . .  157,240 
Beer wlth gas, charging, J. C. Kennedy . . . . . . . . . . . .  157,181 Mm., conductor for rolllng, J . Gearing (r) . . . . • • . •  6,149 
Bit stock, J. S . Mltehell . . . . • • . . . . . . . . . . . . . . . . . . . . . . . .  157,212 Nozzle , exhaust, G. Sewel!. . . . • . . . . . . . . . • • • • • . . . . . . 157,281 
Blind, folding, A. Le Roy . . . . • . • • . . . . • . . . . . . . . . . . . . . .  157,W5 Nozzle for .team cyllnders, G. Sewel!. . . . • . .  ; . . . . . .  157,280 
Boiler, J. R. Lamb . . . . . . . . . . . . • . • • . . . . . • . . . . . . . . . . . . . .  157,184 'Packlng of conden.er tube, etc . ,  W. A. Lighthall . .  157,097 
Boller, .team, S. Blcker.talI . . . . . . . . . . . . . . . .  " . . . . . . .  157, 114 Padlock, permutation, J. L. WiIlbur • . . . . . . • • . . . . .  157,258 
Bollers, Injector for steam, W. Randal!. .  . . • . . . . . . . .  157,105 Paint, :tl.reproof, J. C. Smith . . . • . . . . . . . . . . . . . . . . . . . •  15'1,088 
Boller water circulator, N. Wiard . . . . . . . . . . . . . . . .  " .  157,256 Paper pulp, Illllng Ilber In, H. Duemllng . . . . . . . . . . •  157,198 
Bolting machine, MartlB & Lytle . . . . . . . . . . . . . . . . . . . .  157,209 Paper with emery, etc . ,  coating, R. J. Edwards . .  157,068 
Brick mold, J: Treadway . . . . . . . . . . . . . . . . . . . . . . . . . . . .  157,247 Pawl and ratchet, J. Corbett (r) . . . . . . . . . . . . . . . . . . . .  6,146 
Broom hanger, G. yinger . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 157.263 Peg cutter. A .. Whittemore . . . . . . . . . . . . . . . . . . . . . . . . . .  157.145 
Brush. A. Thomson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  157.244 Pen and pencll case. C. H. Downes . . . . . . . . . . . . . . . . .  157.067 
BrUSh. shoe . C. O. & 1 . N. Kelly . . . . . . . . . . . . . . . . . . . .  157.180 Philo.ophlcal e.thuator. F. M. StaplI . . . . . . . . . . . . . . .  157.289 
Bru.h trhumlng machine. J. Pickering . . . . . . . . . . . . .  157.104 Pianoforte metal frame. J. E. Atwood . . . . . . . . . . . . .  157.187 
Buggy seat. J. B. Well • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  157.144 Pipe. water. J. A. Calantarlents . . . . . . . . . . . . . . . . . . . .  157.190 
Bullet. patched. F. U. Scholze . . . . . . . . . . . . . . . . . .  " . 157.227 Plane. bench. Duncan & Talbot . . . . .  " . . . . . . . . . . . . . .  157.162 
Bung and faucet. closing. Darozlr et al . . . . . . . . . . . . .  157.092 Plane handle. F. Goodnow . . . . . . . . . . . . . . . . . . . . . . . . . .  157.069 
Butter salting scales. A. A. Skinner . . . . . . . . . . . . . . . .  157.233 Planter. corn. S. Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  157.262 
Can. sprlnkllng. J. W. Gesaman . . . . . . . . . . . . . . . . . . . .  157.170 Plow. A. B. Kellogg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  157.204 
Car brake. hydraulic. W. M. Henderson . . . . . . . . . . . .  157.175 Plow. A. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  157.284 
Car coupling. H. C. Chapman . . . . . . . . . . . . . . . . . . . . . . .  157.193 Plow. side hm. M. Ellls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  157.200 
Car coupling. D. W. Dea!. . . . . . . . . . . . . . . . . . . . . . . . . . . .  157.093 Plow. side hlll, L. L. Iverson . . . . . . . • . • . . . . .  " . . . . . .  157.180 
Car coupling. L. Dm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  157.066 Plow. sulky. E. Derwent. Jr . . . . . . . . . . . . . . . . . . . . . . . . .  157.119 
Car coupling. B. R. Webber . . . . . . . . . . . . . . . . . . . . . . . . .  157.253 Polishing machine. W. S. Wood . . . . . . . . . . . . . . . . . . . .  157.261 
Car. safety. H. B. Myer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  157.m Pottery spring punch. A. H. Hews . . . . . . . . . . . . . . . . .  157.129 
Carriage top support. Z .  C .  Brown . . . . . . . . . . . . . . . . . .  157.151 Pre.s. H. K. Burnett . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . .  157.089 
Chair. adjustable reclining. A. Rapp . . . . . . . . . . .  : . . . .  157.081 Pre.s. cotton, W. Koeh!. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  157.205 
Chopper. meat, Edwards & Morlan . . . . . . . . . . . . . . . . .  157.164 Press. cotton. J. C. Stokes . . . . . . . . . . . . . . . . . . . . .  " . .  157.241 
Chopper. meat. A. Nlttinger. Jr . . .  " . . . . . . . . . . . . . . .  157.213 Press. cotton. W. H.  Walker . . . . . . . . . . . . . . . . . . . . . . . .  157.251 
Clock keys. mannfacture of. G. D. Clark . . . . . . . . . .  157.064 Pulley. expanding. C. A. Brand . . . . . . . . . . . . . . . . . • . .  157.150 
Clock • •  spring barrel for. G. H. Blakesley . . . . . . . . .  157.088 Pmnp bucket. chain. S. C. Hamlin . . . . . . . . . . . . . . . . .  157.173 
Clothe. mangle. W. Tinsley • . . . . . . . . . . . . . . . . . . . . . . . .  157.245 Pump. plenum and vacuum. D . L .  Cameron . . . . . . .  157.191 
Clothes wringing machine. M. & F. Way . . . . . . . . . . .  157.252 Punch. regi.terlng ticket, J. Corbett (r) . . . . . . . . . . .  6.145 
Clutch. friction. Burwell & Bates . . . . . . . . . . . . . . . . . . .  157.063 Puri:tl.er. middling •• A. Fulton . . . . . . . . . . . . . . . . . . . . . .  157.169 
ColIee. cooling. J. Burns (1') . . . . . . . . . . . . . . . . . . . . . . . .  6.144 Raft. life. C. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  157.215 
Cooler. milk. R. Smith . . . . . . . . . . . . • . . . . . . . . . . . . . . . . .  157.138 Railroad crossing gate. O. Ga •• ett . . . . . . . . . . . . . . . . . .  157.128 

LDECEMBER 26, 1 874. 
Watch balance. E. Chapin . . . . • . . • . . . . . . . . . . . • . . . . . . •  157.154 
Watch barrel. E. Chapin . . . . . . . .  : . . . . . . . . . . . . . . . . ; . •  157.155 
Watch guard attaChment. A. S. Potter . . . . . . . . . . . . .  157.080 
Watch plate. E. Chapin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  157.153 
Water closet apparatu •• A. McGllchrlst . . . . . . . . . . .  157.211 
Water wheel. M. E. Wa.hburn . . . . . . . . . . . . . . . . . . . . .  157.250 
Water wheel. turbine. C. Healy . . . . . . . . . . . . . . . . . . . . .  157.WO 
Whip socket. W. w. Richardson (r) . . .  . . . . . . . . . . . . .  6.143 
Wlhdmill, H. J. Wolcott . . . . . . . . . . . . . . . . . . . . . . . . . . . .  157.260 
Window blind. screen. J. P. Clark. Jr • • • . • . • • . . . • . .  157.194 
Window ca.lng. W. J. Ro.s . . . . . . . . . . . . . . . . . . . . . . . . .. 157.224 
Wrench. H. D. Rouse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  157 .082 
Wrench ratchet. J. Bowers . . . . . . . . . . . . . . . . . . . . . ... . .  157.115 

APPLICATIONS FOR EXTENSION. 
Applications have been duly :tl.led and are 'now pending 

for the extension of the following letters patent. Hear­
Ings upon the re.pectlve applications are appOinted for 
the day. hereinafter mentioned : 
31.443.-FELLY MACHINE.-C .  H. Denl.on. Feb. 3 . 
Sl .M5.-LIlIIE KILN.-R. Donaldson. Feb . 8. 
31 .502.-Co.n BREAKER.-R. A. Wilder. Feb. 3. 
31.53S.-WEIGIDNG ApPARATUS.-A. B .  Da"i •• Feb . 10. 
81.534.-SCALE BEAlII .-A. B. Davis. Feb . 10. 
81 .566.-DRYING TUNNELS.-F.  H. Smith. Feb .  10. 
81.579.-CORN PLANTER.-F. B. Preston. Feb .  10. 

EXTENSIONS GRANTED. 
8O.633.-FIRE ESOAPE.-E .  B. Larcher. 
8O.65l .-HARvlilSTER.-S. W. Tyler. 
8O.685 .-SEED DRILL.-H. Moore . 
8O.69l .-CASTING PLOWSHARES.-F . F. Smith . 
8O.69l .-PLow.-F. F. Smith. 
8O.719.-PAPER FOLDER.-C. Chambers. Jr. 
80.745 . -CULTIVATOR. -N: Messenger. 

DISCLAIMERS FILED. Copies, produclng facslmllo. E. De Zuccato . . . . . . .  157. 161 Railroad. elevated, 'J .  M. Hannahs (r) . . . . . . . . . . . . . .  6.150 
Corn coverer and cultivator. J. Copeland . . . . . . . . . .  157.196 Railroad gage. J. T. Ketchledge . . . . . . . . . . . .  : . . . . . . .  157.182 102.462.-CooK STOVE.-J. B . Wilkinson. Troy. N. Y .  
Corset. J .  Bowers (r) . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . • . .  6.143 Rallroad rail joint . Bryson & Pugh . . . . . . . . . . . . • • • • . .  157.152 155.534.-DRESSPBOTECTOB. -H.M.Macdonald.Lowell .Ms . 
Cradle. L. H. Stellmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  157.141 Rake. horse hay. J. D. Jones. . . . . . . . . . . . . . . . . . . . . . . 6.154 
Cranberry picker. W. Crowell . . . . . . . . . . . . . . . . . • • . . . .  157.158 Regulator. exhaust. C. C. Gregory . . . . . . . . . . . . . . . . .  157.201 
Cross head glb. W. A. Rideout . . . . . . . . . . . . . . . . . . . . . .  157.136 Retort cap cover. P. Munzlnger . . . . . . . . . . . . . . . . . . . .  157.100 
Cultlvator. Graham & Wallace . . . . . . . . . . . . . . . . . . . . . .  157.125 Rivet. M. Bray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  157.116 
Dental amalgam. S. S. Southworth . . . . . . . . . . . . . . . . . .  157.140 Rolling Iron straps. machine for. J. Jensen . . . . . . . .  157.181 
Derrick. C. Lldren . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  157.2W Roof tru.s. U. G. Spofford . . . . . . . . . . . . . . . . . . . . . . . . . . .  157.283 
Dividers. W. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  157.137 Roofs. metallic cap for, P. B. Laidlaw . . . . . . . . . . . . .  157.182 
Door. sash. L. W. Tatum . . . . . . . . . . . . . . . . . . . . . . . . . . . .  157.085 Sash dovetailing machine. Pennell & Zhumer . . . . . .  157.134 
Doors. rail for Sliding. J. D. Skeer . . . . . . . . . . . . . . . . .  157 .235 Sash fastener. W. C. Alden • . . . • . . . . . . . . . . . . . . . . • . . . .  157.186 
Draw frame stoP. D. W. Hayden (r) . . . . . . . . . . . . . . . .  6 ,147 Saw mill dog. G. W. Baker . . . . . . . . . . . . . . . . . . . . . . . . . .  157.146 
Draw frame stoP . A. A. Sweet • •  _ . . . . . . . . . . . . . . . . . . 157. 142 S.w mlll dog. J. A. Fordon . . . . . . . . . . . . . . . . . . . . . . . . .  157.168 
Dredging machine. R. R. Osgood . . . . . . . . . . . . . . . . . . .  157.101 Saw mlll dog. L. P. Gilbert . . . . . . . . . . . . . . . . . . . . . . . . .  157.171 
Drlll for drllllng metal. h.nd. D. D. Mackay . . . . . . .  157.099 Saw mill dog. N. Hunt . . . . . . . . . . . . • . • • . . . . . . . . . . . . . . .  157.202 
Drill. rock. C. S. Pattison . . . . . . _ . . . . . . . . . . . . . . . . . . .  157.138 Saw tooth .wage. A. G. Rouse . . . . . . . . • . . . . . . . • . . . . .  157.225 
Elevator. H. H. Blake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  157.061 Scaiioid clamp. W. Smith . . . . . . . . . . . . . . . . . . . • • . . . . . . .  157,236 
Elevator. bucket. H. Port • • • • • • • • . . . . . • • • . . . . . • • • . . .  157.135 Screw driver. !. Allard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  157,087 
Elevator. hydraulic. A. Granvllle . . . . . . . . . . . . . . . . . .  157,126 Screw driver. W. F. Patter.on . . . . . . . . . . . . . . . . . . . . . .  157.102 
Engine crank. W. M. Boggs . . . . . . . . . . . . . . . . . . . . . . . . . 157.147 Seeder. plaster sower. and harrow. L. Dague . . . . . .  157.159 
Envelope. A. C. Fletcher . . . . . . . . . . . . . . . . . . . . . . . . . . .  157.167 Seeding machine. A. C. Ev.ns . . . . . . . . . . . . . . . . . . . . . .  157.166 
Explosive compound. C. W. Volney . . . . . . . . . . . . . . . .  157.143 Separator. ore. C.mp:tl.eld & Hornbeck . . . . . . . . . . . . .  157.192 
Faucet. tool for llnlshlng. H. SolIe . . . . . . . . . . . . . . . . .  157.139 Sewing machine attac!nnent holder. J.H. Bean . . . .  157.059 
Feather renovator. J. C. West . . . . . . . . . . . . . . . . . . . . . . 157.255 Sewing machine rumer. L. Schultz . . . . . . . . . . . . . . . . .  157.228 
Fence. portable. J. M. Overpeck . . . . . . . . . . . . . . . . . .  157.214 Sewing machine table. E. R. Adams . . . . . . . . . . . . . . . .  157.135 
Fence. wire. J. F. Glidden . . . . . . . . . . . . . . . . . . . . . . . . . 157.124 Sheep shearing devices. E. Chaquette . . . . . .  157.156. 157.157 
Fire e.cape. J. B. De Bouchervllle . . . . . . . . . . . . . . . . .  157.065 Shutter .nd window fa.tener. J. C. Ryckman • . . . •  157.226 

DESIGNS PATENTED. 
7.355 to 7.858.-CARPETS.-R. Allan. Yonkers. N. Y. 
7.859 to 7.862 .-CUTLERY.-J .D.Frary.New Britaln .Conn . 
7 ,863. -COOKING STOVE. -G. G. Rlchmond.Providence.R. 1. 
7.864.-BoTTLE.-S. C. Upham. Phlladelphla. Pa. 
7.865 t0 7.869.-SILVERWARE.-G.Wllkln.on.Pr'dence.R.I. 
7.870.-WIl(DOW SCREEN.-G. Shat.well. Waukegan. Ill. 
7 .87l.�INKST"ND COVER.-H. C. Wllcox.W.Meriden. Ct 
7.872.-MoNUlIIENT.-H. C. Borguer. Lebanon. Pa . 
7.873.-0RGAN CASE.-G . E .  Carhart et al,Washlngton.D . C . 
7.874 t0 7.876.-CARPETS.-F. W. Green. Orange. N. J .  
7.877 to 7. 884.-CABPETS .-H. Horan. East Orange. N. J .  
7.835 .-PARLOR HEATER.-A. T .  Jones. Stamford. Conn . 
7.8fI6.-HoT CLOSET RANGE.-A. T. Jones, Stamford. Ct. 
7.887.-CARPET.-L .  G. Malkin . New York city. 
7.888.-WRITINGPAPER.-C. D. Myers et al . •  N. Y. city. 
7.889.-CARPET.-H. · Nordmann. New York city. 
7.890& 7.891.-BuTTONS.-H.E.Bostwlck.NewMllford.Ct. 
7.892 to 7.90l.-ElIIBROIDERY.-E.Crlsand.New Haven.Ct. 
7.902.-FoRK HANDLE.-C. Osborne.N.Attleborough. ,Ms. 
7 .903.-STATUETTE.-T. J .  Palrpolnt. Prbvldence. R. 1. 
7.904.-0ILOLOTH.-C. T . & V. E. Meyer. Bergen. N. J .  

TRADE MARKS REGISTERED. Fire extinguisher. T. D.Pennlngton . . . . .. . . . . . . . . .  157.217 Sieve. metalliC . C. B. Porter . . . . . . . . . . . . . . . . . . . . . . . .  157.220 
Fire extlngul.her. chemical. Holzner & Lauer . . • • •  157.177 Sleeve adju.ter. A. Perego . . . . . . . . . . . . . . . . . . . . . . . . .  157,218 2.1l7'�.-CHEWING TOBACco.-Allan et al. , Cincinnati. O .  
Food. preserving. D .  Snedeker . . . . . . . . . . . . . . . . . . . . 157.1W Snow plow. hand. C .  A. aud G. R. Parker . . . . . . . . .  157.W8 2 .W3.-STOVE POLISH.-H.A.Bartlett & Co . •  Phlla. Pa .  
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15'"7" """1"' 2.W6:=s�Gs.-N.umk�ag Steam Co . •  Salem. M�ss. Fulling machine, C. Ackerman . • • • • . • . • • • • • . • • • • • . • 157,086 - P oon er.an 0 er, . . swor . .  • • . . . .  , uv 

Game apparatus. W. C .  Wlnglleld . . . . . . . . . . . . . . . . . . .  1M.259 Stove, base heat1ilg. V. Vermllye . . . • . . . . . . . . . . . . . . • 157.249 2.W7.-COOK STOVE. ETC .-G.G.Rlc!nnond.Pr·dence.R.r . 
Gl.s.ware .  stemmed. J. Oe.terllng (1') . . . . . . . . . . . . . 6.151 Stove. heating. J. W.·EllIot . . . . . . . . . . . . . . . . . . . . . . . . .  157.121 2.W8.-HEALING SALVE.-Stapleton & Co . •  Sprlng:tl.eld.Ms . 
Grain drill. W. Henlgst . . . . . . . . . . . . . . . . . . . . . . " • • • • • 157.m Stove ,'reservolr cooking. J. F. Quimby (r) . . . . . . . .  6 .152 2 .W9.-MEDIOINE.-G. Stelo:tl.. Cincinnati. O .  
Grate bar. A. F. Crowell . . . . . . . . . . . . . . . . . . . . . . . . . . 157.091 Stoves. oven door for cooking, E .  W .  Harvey . . . . .  157.128 2.080.-PERFUlIIERY.ETO.-J. &E . Atklnson.London.Eng 
Halter. pa.tern. J. C. Ford . . • • • • • . : . . . . . . . . . . . . . . . . .  157.122 Street sweeping machine. B._A. Smith (r) . . . . . . . . .  6.153 2.081 & 2.082.-CoRsETs.-L.  Coleman & Co . •  Boston .Ma •• 
H A W L t 157 =4 2.083.-CORSET.-Ottenhelmer & Co . •  New York clty. arne.s. . . aw on. . . . .  . . . .  . . • • • • • . • . • . . . • •  . • . .  . v .  Stripping. peeling. and spllttlag, S. Kuh . . . . . . . . . . .  157.W3 2.084.-SoAP.-Reed & Co . • Pltt.burgh. Pa. Harness att.chment, J. D .  Truss . . . . . . . . . . . . . . . . . . . 157.248 Switch. J. A. Duggan . . . . . • • . . . . . . . . . . . • . . . . . • . . . . . . 157.120 2.085 t02.088 .-SLLT.-Unlon PacUlc S.lt Co • •  S.F'clsco.Cal. HlITness .addle. F. W. Maldels . . . . . . . . . . . . . . . . . . . . . .  157.208 Table for undertakers. C. B. Shumons . . . . . . . . . . . . . .  157.282 2.089.-TQBAooo.-Frlshmuth & Co . •  Philadelphia. Pa. Harvester, A. Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  157.127 Thhuble .keln •• setting. E. F. Edwards . . . . . . . . . . .  157.094 2 090 _p R Y -C Maync New York city Harvester cutter. G. Sweet . . . . . . . . . . . . . . . . . . . . . . . . . .  157.243 Tlnner's machine clamp. W. H. Burnett . . . . . . . . . .  157.189 2:091:-�::ICI���rir.J:Slmms &, Son.Wllmlngt�n. Del. Harvester knives. grinding. E. W. Phelps . • • • • • . . . •  157.W9 Tobacco cutter. S . Rodgers . . . . . . . . . . . . . . . . . . . . . . . .  157.106 2.092.-PIOKLES.ETO.-C .G.Summers & Co . •  Baltlmore.Md. Harvester rake. Peckenpaugh & MllJer . . . . . . . . . . . . .  157.216 Toy, G. W. Hawk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 157.095 2.093.-SALERATUS.-J. M. Taylor. New York city. Heel shave. M. A. Tyler . . . . . . . . . . . . . . . . . . . . . . . . . . . .  157.110 Toy pistol. S. Tomi!nson . . . . . . . . . . . . . . . . . . . . . . . . . . . . 157.246 2.C94.-SUGAR. E'rc.-DeCa.tro & Donner Co. ,N. Y. city. Hemp brake .  T. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  157.095 Toy pistol. J. T. Trowbridge . . . . . . . . . . . . . . . . . . . . . . . .  157.109 ! 2,095 t02 .097._WOOLENGOODs._Wash.Mllls.Lawrence.Ms. Hook. detaching. Stone andMan.:tl.eld . . . . . . . . . . . . . .  157.084 Trace fa.tener. R. Whiting . . . . . . . . . . . . . . . . . . . . . . . . .  157.111 2.093.-GRoCERIES.-N.W.Burchell. Washington. D .  C. Horseshoe. J. Jorey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  157.179 Umbrella, A. and 1. Herzberg . . . . . . . . . . . . . . . . . . . . . .  157,176 
Indexing wheel. H. H. Edwards . . . . . . . . . . . . . . . . . . . . .  157.163 Umlirella and parasol. W. M. Henderson . • • • • . . . . .  157 .W1 
Indicator. lOW water. R R Carpenter . . . . . . . . . . . . . UIl,i18 Valve. globe. J. Arthur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 157.112 
Ironing board. A. H. Swain . . . . . . . . . . . . . . . . . . . ..... . 157.242 Valve. globe. J. Broughton . . . . . . . . . . . . . . . . . . . . . . . . .  157.117 
Jack. lifting. D. T . Welch . . . . . . . . . . . . . . . . . . . . . . . . . . .  157.254 Vehicle wheel. W. Beers . . . . . . . . . . . . . . . . . . . . . . . . . . .  157.060 
Kiln. brick. W. S. Colwell . . . . . . . . . . . . . . . . . . . . . . . . . . .  157.090 Vehicle wheel. H . . C. Hubbell . . . . . . . . . . . . . . . . . . . . . .  157.178 
Ladder. step. Brown & Sweet . . . . . . . . . . . . . . . . . . . . . . .  157.188 VelOCipede, J. F. McClure . . . . . . . . . . . . . . . . . . . . . . . . . .  157.210 
Ladder. step . T. F . KII'l . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  157.183 Ventilator. T. W. Bracher . . . . . . . . . . . . . . . . . . . . . . . . . .  157.143 
Lamp lighting apparatus. M. A. Lynch . . . . . . . . . . . . .  157.098 Ve.sels. construction of Iron. D. W. Zantzlnger . .  157.264 
Latch. locking. J. W. Wllllamson • • • • . . • . • • • • • . . . . .  157.257 Ve.sels. propelling. E. Raynale . . . . . . . . . . . . . . . . . . . .  157.221 
Leather. scrubbing and cleaning. S. Branaugh, . . •  157.149 Wagon brake. G. Seeger . . . . . . . . . . . . . . . . . . . . . . . . . . . .  157.229 
Line •• taking up slack of. H. Donglas . • • • • . • . • . . . . .  157.197 Wa.hlng machine . !. D. Buck . . . . . . . . . . . . . . . . . . . . . .  157.062 
Liquid measure. S. C. Redgrave . . . . . . . . • . . . . . • . . . • .  157.222 Washing machine. A. Cook . . . . . . . . . . . . . . . . . . . . . . . .  157.095 
Locomotive exhau.t mechanism. A. O. Deulo . . . . •  157.160 Washing machine, Spangler & Reich . . . . . . . . . . . . . . .  157,137 

SCHEDULE OF PATENT FEES. 
On each Cave�t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $10 
On each Trade mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $�il 
On :tl.lIng each application for a Patent (17 years) . . . . .  $lil 
On issuing each original Patent . . . . • • . • . . . . . . . . . . .  ; . . .  $�O 
On appeal to Examlners-In-Chlef . . . . . . . . . . . . . • . . . . . . . .  $10 
On appeal to Comml •• loner of Patents . . . . . . . . . . . . . . . $�O 
On application for Rel.sue . . . . . . . • . . . . . . . . . . . . . . . . . . . . . $30 
On :tl.lIng a DI.clalmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $10 
On an application for Design (8� years) . . . . . . . . . . . . .  $10 
On application for De.lgu (7 years) . . . . . . . . . . . . . . . . . . .  $lil 
On application for Design (14 years) . . . . . . . . . . . . . . . . .  $30 
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Soda water law suit, a . . . . . . . . . . .  372 1 Testmg oak and Pille' " " ) 2�§ Sodium press . . . . . . . . . . . . . . . . . . . . . .  232 Testing oxide of zmc (%)' 267 
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Spectroscope, new . . . . . 261 TID corrOSIOn of 

• . q 
SpectroscopIC art in England and Tin' crystahzatIOn"of ' "  304 

AmerICa . . . . . . . .  . . . . .  392 Tm' cnp scale on a 
. .  (17) 381 

Spermacetl ,purlf�ing . . . . . . .  (36) 251 Tinfoil .' 
• . . (69) 203 

Spider, mgenUlty of R . . . .  . .  392 Tmnmg gray iron ' " (14) Sr.2 
SpIders' webs and splllnerets . . .  *276 Tm, pleClpltated . .  . 1 39  
Spike extractor) Improved . *390 TIll ,\aste, the utIIIZB.t"ion of 

. B1l) 
Spiral theory or phYSICal phenom- Tobacco analysis of (1�) 250 

ena ,  the . . . . . . . . . . . . . . . . . ... 36 'lobacco'and the bram 18R 
SpirItualIsm, how to investigate. 381 Tool , compound, new '*406 
Spiritnal phenomena . . . . .  126 Tools forging 21 
Sponge divers, the Syrian . . . . .  . 60 ToolS : hardening·

. . . .  21 
Spontaneous combustIOll . . • .  159 Tools , machtne at the' FaIr 296 
Spontaneous combustion III hay . .  310 Tools, metal working 248 
Sprlng, horse power of a . .  (81) 223 Tools , scraping 

. .  . . . 
• 164 

Sprtng, wl)1dmg a tapeled . . .  (57) 203 Torpedoes effect;;o! ' 113 
Square, the . . . . . . .  . . .  . • •  134 Torpedoes' range of 

. . .  . . .  . .  . 25-
Squirrel ' s leap, a . . . .  . . . . • • • • . . . .  133 TOlpedo practice at NewpOl t 

. 1 U 
Stains of fl uit , to lemove . . (48) 2�9 TOIpedo , the ErICsson pneumatIc* 390 
S1apelia husum IDIllor, the . *33 Trades' UDlons declme of 406 
Star catastrophe, a . .  . . . . .  . .  (44) 205 1 ransfeTrmg engra, mgs to glass(4) 298 
Starch, potato . . . (39) 31� Transplantm , Improved * 390 
Stars, numbers of the fixed . . . .  . 152 Trees fO! M cnues lS1 
Stay. can we . . .  . . . . . . . . . .  160 1 rees m hot weather "7 
Steam and pressnre . . . (16) .�95 Trees, transplantuu! * �1 
Steamboat, new French rn cr. . 121 Trepanmng cocoanut 

. . .  Jq 
:-:;team cars . . . . . . . . . .  116 'l'rottmg, faHt . .  " .  136 
Steam, cutting wheat by. . . 3Hd TroJ , explOlatIOns III 8:1 
Steam engines, gain by condensCl s Troy, laiS found in the ruiIis of * 291 

to . . . .  . .  256 Tunnel, a new Thamcs 56 
Steamer Castalia, the EnglIsh Tunnels , cost of 

. . . .  288 
channel . . .  . . . . .  *279 Tunnels, ventIlatic)ll of 'uillway 

. 169 
Steamer City of Pekin, tTIal tHP '161 Tunncl, the French and EnglIsh 321 
Steamer, new 291 Tunnel, the St. Gothald . 196 
Steamer, fast Atlantic . .  (21) 331 Tunnel , the St LOUIS 72 
Steamer, the Bessemer saloon . 56 Tunnel under the Hudson rl,'er * 376 
Steamer, the TokIO . . . . 360 Turnmgs tyre (23) 202 Steam for heating purposes, ex· Tyndall, Prof and 'tlle BuddhIst 308 

haust . . . . . . . . . .  336 Tyndall's add,ess at Belfast Prof 203 
Steam generator, the EclIpse . *31 Tyndall's address Professoi 176 192 
Steaming, fast . . . . . . . .  153 Tyndall on typhoid ' 335 
Steam naVIgation, early history of 198 Tyres, contractIOn of 

. . . . . .  , 42 

�i�:����rne . .  : : : :  . .  : . .  : : . . . .  . .  l�i e 
. 

Steel dIrect f10m the ore . . .  . 823 
Steel, French Improvements III 8 
Steel, hardening. . . . . . . .  (41) �47 
Steel manufactm eI s, to American 280 
Steel, restormg burnt .. . . .  6 180 
Steel, softening . . . . . . . . . . . . . . . . .  : 123 
�i��I: �

O
�!t is 

. . . . : . .  · . .  : : : :  . .  : . .  : :i� 
Steel, Whitworth . .  . 22 1UO 
Stevens Institute of Technology ' 260 
Stevens, Messrs . ,  and theIr hon-

clads . . . .  . .  . . . . . . .  '87 
���

n
!gs:;::�lo��[IL��

e
f�e· . : : : :  : U� 

Stone sawing maclnne, dIamond . .  *159 
�ig�s', 1��t�n�bout. . . .  : : : · · · · · · · · ·  �� 
Stove, an open . . . . . . . *198 
Stove, a novel cooking . :33 
Stove plate dressing machlnc 

AmerIcan . . . . . 191 
Stove polIsh (,,9) 219 

-=urg goose cuUm C " . . .  .. 81 
Stump s::r=1;1�e 
Stumps of trees, rotting (72) 219 
SubscrIbers, to OUI present and 
Stu[����� 

. . . .  
: 
.
:.

.
. .  

. . .  . �� 
Submanne buildmg . . . . . .  . .  '366 
��gg���,

a
��ywg,��:�::: 

. .  
: ·  . i�� 

�����%c:a new . : ':::: '  '. : '  �� 
Sugar makmg, improvements in 151 
Sulphate of copper optICS . . . 009 
Sulphur, a mine of IlqUld 294 
Sulphur, etherole of . . . .  85 
Sulphuric acid on lead . . . 289 
Sulphur m Iceland . . . . . . . 11'1 
Sulphur in lead poisonmg 81 
Sulphurm SICily. and Its reduction 

from the ore . . . .  ,)95 
Sumac . . . . . .  . (63) 363 
Sun, measurlllf the distance of the1l180 
���! s"i����e'i.t 

i
�I��gi'er, ctian�g� 

203 

Underground I <ul" uS 111 (;olltstant-
inople . 290 

Underground 1 alh' a� H 1n London 261 
UndeIgrountl Iftllw ay, tile , N. Y.  CIty, 801, -1.. 39J, c) Jo..'-l ,  8N,  ""'371 , 387*402 
UndulatIOn, "VelocltJ of pummv 1211 
Umomdoo, the :N 01 tll Al1lencan� . 12!l 
-q:mted StateH, machmery JIl the . 8.1) 
Urea, mSllument f01 c"tlmating �')58 
UrIC aCId, efi'ectts of "24 
Urme, nB" compound from Wl'� 

v 
Vacuum III a bottle "r. jj 
Va h e  t01 gases and corl 081"\ e 11-

(!Ulds . . . .  IOU 
Vahes, settmg locomotive 12.t 
Vamlla from pme tIees . . .  . . 37 
V,lUllllnp . . . .  342 
van ,  the lake and CIt\ of. . . lR4 
VapoHl and tlle solar 1 <lYI:l . . . . . . . 17i  
V 1l11Ah ar !U 
Vase fOl' fioweFmg-bulbs · : . . . . . . . . . 3�fi 
VegetatIOn, mOle curlOu8 . ..,9 
VehlClcs,whceled,and raIlways 2�, 279 
VentilatIOn and coolmg all' . . . '" 23 
VentllatIOIl, slmple plan of 324-
Venus,tramnt of 1">3,*114, 155, (52) 233, 400 
Vertebrates, powel of thought m. 247 
Vessels, appalatus for rmslllg . .  *215 
Vibrations of Rollds optICally stud-

Ied, the *15 � 
�l

i
gOflte . . . . . . . . . : 351 

" negar from InolasseR . .  . .  70 
Violin notes, softcmn,c, , . .  49 
VIOIlll tones, softellIng" . . 12� 
VIse work *164 
Vlse.work-Penmg 1<)7 
VISe work-Tools . . . .  *13g 
VIVIsectIOn , . . 192 
Volcanoes and earthquakes. . . .  24i 
VolatlllzatlOn of met. Is . . (26) 31l 

w 
m the . . . .  . . .  236 

���:
s
p�����;����' ��l(ihe 

. (1� ;: ;:�g�'J�g�P��gprov'ed ' . :g� 
Sun, spectrum analysis of the . .  . 90 Walkmg feats, recent . . . .  2bO 
Sunstroke, quick lemedy for 131 Wallpaper, red, dangers or . .  34!1 
���: m� ��::'�!���::'r';, �� ��� '  . .  

393, �� Washmgton, D. C . ,  notes from 
Sun veloCIty of the (13) 314 Waste in manUfactures, p2rOe'vle48n: 2HlJ 
SuperStitIOn, medireval . .. 848 
Surgical freezmg . .  . .  . .  .. 242 wai�Yl

n
k��, lefittmg a" U� 

Swatara, the . . .  . . . .  191 Water ImpurIties , rain . 54 
Swelling of cattle . .  . 1)8 WatCl in CIsterns. . . . .  156 
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& Lathe.-They are a WON­
all who see them run .  More 

Is made with them In the 
time. More pleasure, know­

and Interest for the money In· 
than any known article. All 

should have a FULL description; Thou­
sands now using them. 

Address , with stamp, 
W. F. & J. S. BARNES, 

Rockford, Winnebago Co. ,  Ill . 

QuaD 
Either western or sonthern birds. Addres� with lowest price per dozen, H. NORCROSS; P. O . .  !>ox 778, New York city. . • 

Train Your. 
In accordance with the Science of Mind, as taught In the 
PHRENOLOGICAL JOURNAL, and your gray hairs will not 
go down to the grave in sorrow, because of lives misspent 
and fruitless .  Sent three months · '  on trial" for 50 cents . 
Single numbers, 30 cents . A year, $3. New volume. 
Address S .  R. WELLS, Publisher, 889 Broadway, N .  Y. 

-- - - -.�----$5 0 d.15 A DAY-Employment for All At Home. 
i-I 'lI' AGENTS M'F'G Co .. , 89 Nassau St . ,  N .Y 

LOTS for SALE or to LEASE-For FOUN� 
DERIES,MANUFACTORIES CHEMICAL WORKS, 

&c.-Large blocks of lots, with bulkhead water front, 
suitable for large founderies or factories ; also, blocks of 
lots snltable for dweJllngsL prices low and terms very 
easy. Apply to S. B. SCHIE�'FELIN, 170Wllllam St. ,N.Y. 

ENGINES AND BOILERS, 4 to 80 H. P . ,  
now on  hand. Good a s  New. Send for Circular. 

JAMES HILL & CO. , Allegheny City, Pa. �OOD OPPORTUNITY. - Buggies, Car­
riages ,  and Wagons.-A well estabUshed business, 

wor ing 20 hands and stea.m machinery, requires an expe­
rienced man with some capital, to go into business at this 
place .  APply,for next 30 days, to R. G. CROSS , Chat,ta· 
nOOga, Tenn�. ____ ��:�==� __ ��� ____ �� 

I WANT A P AHTNER, with from 6 to 
$10 000 to extend my business (Macl1lnery) , already 

three years established. The best opening in California 
for the right man. For particulars, address O. B .  FEN· 
NEl:, No. 7 First St. , San Francisco, .(ja��l .:...,..==

=;::-
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A GOLDEN" HARVEST FOR AGEN'l'S.-
Brooks'S Patent Diamond Steel Knlf� and Scissors 

Sharpener is perfection i latest and best sellmg invention 
out · price $8 per hundred . sent C.O .D. SUver plated sam­
pie ' elegantl), finished.., with circular, by mall, for 50 cents. , 

R. L. FLETCH ... R, 95 East Broadway, New York. 

IMPORTANT FOR ALL LAHGE CORPO­
RATIONS AND MANUFACTUUINU CONCERNS.­

uerk's Watchman's Time Detector, capable of 
controlling, with the utmost accuracy, the motIon of a 
watchman or patrolman, as the same reaches different 
stations of his beat. Send for a Circular. 

J. E. BUERK, P. O. Box 1,OIl", Boston'pMass. 
N .. B.-This detector Is coveren by two U. S. atents. 

Parties using or selilng these Instruments without au­
thority from me will be dealt with _according to law . 

Now iS TIUfTIME TO SJJBSORIBB 
FO� THE 

New York Weekly. 
'rHE 

BEST stORr AND SKE'rCJI PAPER PUBLISHED. 

CIRCULATION 350,000. 
Largest Oirculation of any Paper in the World. 

Everybody Reada i� I Everybody Admires It ! 
SEND THREE DOLLARS, 

and you will recel,," for one year, the most popular liter· 
ary paper In the world (po8tage prepaid by us) , containing 
abo

�
t
Complete Serial Stories, fllo Short Sketches of Love and Adventnre_, 

!81�f:,n:':ant Paragraphs, 
IlO Sullgestive Essays, 
1)2 Josh Billings' Articles, 
300 Spice-Box Contribntions, 
Oar Etiqnette Department, giving advice on Good 

Behavior, and Instructing the young how to act at Wed· 
dl�ifj'o6"li�!':i�dge_BOX Recipes and Medical sugges· 
tI
'ifobo Answers to Correspondents, on Law, Love , 

L
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t
�¥interest, lfz Ladies' Work-box Articles, embracing advice 

about the Making and Cutting of Dresses , the selection of 
M���

a
�i:�';;rlcal Items, etc., etc . ,  and a variety of 

other Interesting reading matter. 

SUBSCRmE FOR THE NEW YORK WEEKLY 
AND YOU WILL BE 

AMUSED, ENTERTAINED, INSTRUCTED. 
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Terms to Snb .. cribe1·s : 
One year-1 copy (pol!tage l one Month . . . . . . . . . . .  25 cts 

Jree) . . . . . . .  $3 Two . .  . .  . . . . . . . . . 50 cts 
. .  2 caples. . . . . . . .  5 /  Three " . . . . . . . . . . . 75 cts 
� I 4 ' I • •  , • • • • •  10 Four ' i  . . . . . . . . . .  ' $1.00 
� ,  8 I '  . . . . . . . .  2\) 
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subscriptions, as all mall subscribers will hereafter receive 
t.he NEW YORK WEEKLY p08tagefree. 

ALL LETTERS SHOULD BE ADDRESSED T6 
STREET 4:; SMITH, Proprietors, 

�:>, 2", 29 and 31 Rose St .. N.Y. P.O. Box 4896. 

A FORTUNE FOR ALL In the Rubber Stamp 
. Business. Address DORMAN'S  

STENCIL AND STAMP WORKS, Baltimore, Md. 

SecltIld Hand En[incs and Boilers, 
of all kindnnd sizes, BOUGHT, SOLD & EXClIANGED. 
Large sto��'l}�fi¥'�O� h

l¥*'G�rfm�il§
c
�l,�

r
Jgw York. 

STENCIL DIES For cutting business 
Stencils all sizes. Also 

complete OUTFITS for Clothing Sten-
���n':� �e
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S. M. SPENCER, 117 Hanover St. ,  Boston, Mass. 

Ladies at Home 
And Men who have other bUSiness, wanted as agents . 
Novel plans, pleasant work, GOOD PAY. Send S-cent 
stamp for particulars . THE GRAPHIC COMPANY, 39-41 
Park Place, New York. . 

MAGNETS-Pernianent Steel Magnets 
of any form or size, made to order by F. C. BEACH 
& CO. ,  263 Broadway, New York. Makers of the cele­
brated Tom Thumb and Miniature Telegraph Instru­
ments. 

SHINGLE & BARREL MACHINERY. 
slI#:T�tr��s:J6V&�1ts�NfQJftfi'jls, St:rl 
H

�t&:; JXiftl: L�THE-For turning all kinds 

TH;E 

TRADE ENGINE. 
-0-

Noiseless In operation-Perfect 
In workmanshlp--<lll I1ght parts 
of Cast Steel. 
Every Engine Indicated, and 

valve corrected to give the Wgh­
est attainable results. 
se:r:

r
;g,.\�%le
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market. 
Send for :Price List and Clr· 

cular. ' 
HERRMAN & HERCHEL· 

RODE l\f'F'G. CO. , 
Dayton, Ohio . 

Amateur Workers ' in 

FANCY WOODS 
Can be supplied with the following HARD and RARE 
WOODS, planed ready for use, In 1-8, 8-16, 1-4, 8-8 In. and 
upward : Cash to accompany orders. Rosewood Satin­
WOOd, Holly, Walnut, Mahogany, Ebony, Red and White 
Cedar, Bird's-eye Maple, &c. 

G. W. Read & Co., 
186 t o  200 Lewis St, . , foot 5th & 6th Sts . , E .  R . ,  N .  Y .  ar Orders by mall will have prompt and careful atten­

tion . Enclose stamp for Catalogue and Price-List. 

O eR-COVERING ' FOR- BOILERS -A ND 
PlPBS saves Twen� yer Cent In Fuel . 

OUR FELT, CEMEN T, AND PAINT FOR 
ROOFS Is the best In the market. 
Asbestos Pelting 00. 

316--322_]j'.ront St" .N.Y. 
TURBINE 

Watar Wheels. 
More than four times as 

many of James Leffel ' s  1m­
proved' Double Turbine Wa· 
ter Wheels in operation than 
any other kind. 24 sizes 
made, ranging from 5:;( to 96 inches diameter, under 
heads from 1 to 240 feet . 
Successful for every pur· 
pose. Large new pamphlet, 
the finest ever publ1shed, 
containing 160 pages and 
over 30 fine lllustrations ,  
sent free to  parties Inter· 
eS

rfJ�st�WEL"& CO. 
. Springfield, OWo, & 109 Lib· 
erty St. ,  New York City . .  

O o r r u g a t e d I r o n , 
Iron BU�}V��'tf1Yt'NS��Ib"�E&�' ROOF CO . ,  

Send for Clrcnlars. Office 5 Dey St. ,  New York. 

P A T E N T  

a!!��!&es,�y !!Iw��?��felf ' "!ling Saw Arbors, and other wood· working machinery. 
S. A. WOOD'S MACHINE CO., j 91 Liberty St., N. Y. 

Send fol" Circulars, etc. (. 67 Sudbury St., Boston. 

A'l\IATEtTR:WFOOT & ENGtKELATHES. 
Highest award at Franklln Institute Seml-Centen· 

nial Exhibition . Send for clrcul.rs. P. E. CHASE, No 
7 Alllng�tree�, �ewark, N. J .  

_ _  �_ . _ 

FOR SALE-At Half Price-A Denmead 
Disintegrating Mill ; has been used only as a tri.I, and Is as good as nC1iEfEf:li JO

& HUNT, Wilkesbarre , Pa .  

LUDLOW V.ALV�ES. FRED. STONE & CO., 8 Park Place , New York 

E A G L E  F O O T  L A T H E S ,  
IIl small Engine Lathes, Hand Planers for 

metal-Slide Rests , Circular and Foot 
Scroll Saws-all of the neatest design find 
superior finiSh .. On1' catalogues describes 
every tool necessary t.o fit. out the Artiz811 
or Amateur, as well as the Boys for tht? • Hol1days. . ' YiM. L. CHASE & (; 0 . ,  

9 5  & 97  Liberty St . ,  New York 

MACHINERY NEW & SECOND-HAND. 
Send for Circulal'. elIAS.PLACE 

, & CO., 60 Vesey St, . , New York. 

Niagara Stearn Pump­
CHAS. B. HARDICK, 

23 Adams St., Brooklyn, N. Y 

PUNCHING For the Best and Cheap-
AND cst addrct's THE RTII ... ES 

DROP PRESSES. fIlt�i�.�o�;,����? co . ,  

$1 0 to $1 000 invested in Stocks and Gold pay� 
260 per cent a montll. Send for 

���!i_�����'(f����1p � _ _ 9�� ,  ��nkcrs_, _�_���ll St., N ,Y 

• rHE Union ' Iron ' Mills, Pittsburgh, Pa. 
The attention of Enginccl'r:. RIL.!. .A l elJit cc1 s i s  culled to our im� 1 oyed 1Vrougbc- Iron Betuas m;.d Girders (pat­tented) , i ll wbich the cO�lll ound welds between the stem and flangJs, whicil llave pl'oved 80 objectionable in the old mode of manufacturing, are e-ntirelj llvoided. 'Ve are pre· pared to furnish all sizes at terms as favorable as can' be obta .lled elsewhere. For descriptive lithograph address Carnegie ,  Kloman & Co. , GIlion Iron Mills, Pittsburgh ,Pa. 

PA'l'ENT FOR SALE-THE CLIMAX BOILER 
. COMPOSI'l'ION and Patent Paint ,  for removing and preventing incrustation, however thiCk

i in Steam Boilers g� �h�
r
Ia�::�f

l
�U�::; t¥.�����

n 
E��f�,\'8� y,rh�

e
�:ft.� 

t
i�s��

d 
markably cheap, and will alone keep Boilers, &c. , free for 6 months or more . Patent right for America to be sold Kg�kei'.';;;!��I'M'�gl:R8:y to the Works, 109 Victoria St. 

$60T$90 a week and expenses to aiL Articles neW
t 
staple as fiom. Samples free. C. M .  o . . LIN NGTON & BHO., N. Y .  o r  Chicago. 

PARTNER · WANTED.-An illgenious  Mo.· 
dIeS and Cabinet worki»!I5P*st and best In 
��t�a�1j;�lnes &c .��. Iron 
. T. R. BAiLEY & VAIL, �CkPort,.N. Y 

chiltlstwlth $5,000 and capable of taking charge of a light manufacturing bUSiness, can secure a, prOfit.able 

����J���:�re�;�r:��r.e��: 
interest hI- an old established House, doing a large trade 

t;; _ ... , .. -.:·,,''--=· ... 1 throu!\!!a!!� the C?untry. Address Box 659, Baltimore, Mil . 

Machinery of Improved Styles for making 
SlUNGLES HEADING, AND STAVES. 
Sole mak-ers of the well known IMPBOVED LAW'S PATENT 
SHINGLE AND HEADING SAWING MAOHINE. For Circulars, 
address TREVOR & CO . ,  Lockport, N. Y.  

RICHARDSON, MERIAM & CO. , 
Manufacturers of the latest Improved Patent Daniels' 

and Woodworth Planing Macblnes Matching, Sash and 
!f,'!l<g::'�;,��W�

I
��I�����frie����:��I��

I
�lw l;b

t
��:� 

Scroll Saws Railway Cut·olI, and Rip·saw Machines, 
Spoke and Wood Turuing Lathes, and various other kinds 
of Wood· working Machinery. Catalogues and price lists 

'W��eggus':r.
P
I�'tlg�':ty �{�g��a*t��y t o� ��cester, Mas� 7 

IRON BRIDGES-CLARKE, REEVES & CO. , 
PH<ENIXVILLE BRIDGE WORKS. Office , 410 Wal· 

n
����'i�r�er�����

I
J:.��

a
Wo'\.kmanshIP-PhrenIX columns-

Use of double refined Iron. No welds. All work done on 
X'lbJ',;;

e
:!rf:d i�':'ce��� ;F 7:���t�� 

bridges .  Illnstrated 

e"''' _ 4 J 6 7 E: � h.l II IZ 
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SCREW CHASllRS. DRILL GAUGE. 
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In. Drill Gaugei Indlspensabie to all who use Twist Drllls, 
sent free by. ma I for $1.50. Price List of Small Tools free. 
GOODNOW & WIGHTMAN, 23 Cornhlll, Boston, Mass. 

Minerva, ,-- SMALL MILLED MACHINE SCREWS made ' .  
to order. Samples and price list sent free. 

CURTIS M'F 'G CO. , Brattleboro, Vt. 

GLASS MOULDS, for Fruit Jars, Lamps, 
Bottles, Ink Stands, etc. , made by H. BROOKE, 

15 years COR. WHITE and CENTRE STS., N. Y. For any-
th

� W1i.i�!��:R ���Jiig�';l�rd\::'�IMlb�II�j. IN. 
VENTORS. Send model or drawing ; Inclose stamp. 

AGE-NTS WANTED. 
Men or women. $34 a week ; Proof furnished. Business plea!l'antand honor­� able with no risks. A 16 page circular andValuable Samples free. n-A postal-

�iiIl�� ����s b�t ���C�e!� se'Wrir��� ���!e:� F. M. REED, 8TH ST., NEW YORK. 

WANTED, IMMEDIATELY-A Bolt and 
Rivet Machine-also a Nut Machine . Must haye 

the latest improvements and be in thorough working or­
der. Answer by letter

i 
stating prlec

t 
and where the ma-

���
e
�o�

a
KI�;t:::I�'Can:Ja. ROBER S, Secretary Molslc 

A.iidrre'ws' Patents . 
Noiseless, Friction Grooved, or Geared Hoist-
Sale�;- ��!:':: i'e�:ilr:;

a
'l1revent . Accident, it 

Sm�.!':_\J!.�;'g
a
��f�r

gi
::�ire�:�k. , 

Oscillating Endnes, �ouble Rnd Single, 1-2 to 
100-Horse power. 

GENUINE TURKEY OIL STONE. Also, ARKAN· Cent
enr'

fNli':i�t
P
e,nWPe:!t' p1��p!Oin1�J!lJ0-&�rr..a

,
lpl:!: 

SAS AND WASHITA OIL STONE. p� � 
BOYD & CHABE. N. Y. , Manufacturers. �,:di'J:#.' Gravel, Coal, Grain, etc., �ith� 

BANKRUPT'S SALE OF HORIZONTAL ���l'��tc�':f��;,�nrable, and Economical. 
and Vertical Steam Engines. Also new and second· WM. D. AN4D1

R4 wE!t
Ser

&st
Bre
R
e
O
t,' " e ," York. aud Machinist' s  Tools. Send for circular at � N " 

A S:: ;�:�I;;: w:��:�e:€����:�:i:: : ' MAOHINE RY like am
c
���f ���&��� �a��n�

as
i .  

a
�.

1 dg'i'E l 6'lf.� �� . • 
Water Street, New York. 

AND SAW MILL-Saves the labor of 3 mell. S. Ct IRON & WOOD WORKING MACHINERY 
H HILLS, 51 Courtlandt St. , New York. . OF EVERY DESCRIPTION. $77 A WEEK to Male and Female Agents, In their I C Id R II d Sh fil- • . locality. Costs NOTHING to try it . Particulars 0 0 e a lJlng' FREE. P. O. VICKERY & CO . ,  Augusta, Me. , . . • 

Todd & Rafferty Machine C·o. &�"�e����r It�:t��ib)�g��l��Prfc�
L
L1�r.

G, &c 

MANUFACTURERS OF G E O  R G E P L A C  E & C O . , 
Th.e celebrated Greene Variable Cut-0lI Engine ; Lo,,;e 8 121 Chambers & 103 Heade Sts. , N. Y. City Patent Tubular and Flue Boilers LPlaln Slide Valve Hta-
tlonary, HOisting, and Portable ... ngln'lll . Boilers of all PI .. &. M t hiD kinds. Steam Pumps, MllI Gearing, Sllaftlng,.&c. , Silk, aUlD.,. a c g, Tow Oakum, Bagging, Rope, Flax,8ndHemp Macllinery. --c> AgmitB for the New Haven Manufacturing Co. ' s Machln- Moulding, Re.sawlng and Tenoning Machines. Scroll 
1st' s Tools ' for Judson' s  Governors and Stop-Valves ; Saws and General Wood-Wol"king Machinery. 
Sturtevant ' Blowers ' and DllIerential Pulley-Blocks. JOHN B. SCHENCK'S SONS j Matteawan, N. Y. 
WAREROOMS, 10 'BARCLAY ST. ,  NEW YORK Send for Catalogue. ( 118 Liberty St., N. Y. City . 
WORKS PATERSON. NEW JERSEY. 

Free to Sewing Machine Agents . .  
The Wilson ReflectOl'-An Illustrated Sewing Ma· clline Journal, published monthly, devoted to the interest of Sewing Machines, and everything manufactured bv Sewing Machines, Literature and General News. Eigllt 

l:."fti�:.
n
M'L�bi,o§i\;'WM� ���I'im�

c
8���f,���i::���g Subscription price FIFTEEN CENTS per annum, with mi :�i)�A�ii��� 1§:�!I��

s
�l�lfr�E:

i
:nd r��!c�����.�s Address, WILSON' S  REFI.ECTOR, CLEVELAND, OHIO, U. S .  A .  

W OOD·WORKING MACHINERY GE:1\ . 
erally, SpeCialties, Woodworth Planers and RI�h' ard

��n:ri;�
t
�g;;:l(¥�i;: lt��Wo��������ass. WITHERBY RUGG & RICHARDSO)< 

The fact that this Shafting has 75 per cent grea4er 
�i���

g
i� u:e ,ft�ei:'d:r�ifr tm��t�re����1;�n3:f:c�:��i��r. We are also the sole manufacturers of the CELEBRATED 

COLLINS' PAT. COUPLING, and furnish Pulleys, Hang�rs, 
���ilgit[;;'; t:g

ost approved J2':If�s &r�.HINH'ft��� ou 
Try Street, 2nd and 3rd Avenues, Pittsburgh, Pa � ;J'£'f��� ljj��l

af
'io
n
�'�H

t
,01�:t,��0�::�� 

b
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GEO. PLACE & Cb.t}21 Chambers street, N. Y .  
PIERCE & WHALING, Milwaukee, Wis. 

OTI.S' SAFETY HOISTING 

Machinery. 
OTIS, BROS. & eo . •  

No. 348 BROADWAY, NEW YORK. 

The Toll Gate 1 Pri-ze Pictare sent free ! An -
• Ingenious gem ! 110 objects � fi�l..Addre8s , -wIth stalIlP�., C. ABIll<! ,BulIal(). N. Y 

FIRS'l' CLASS S'rATlONARY ENGINES 
-all sIzes-Cast Steel �unders, Rods and Stra8s 

��::,
t
f)I'6g�M�'1r6W\"J'b"N {�J'h'its� 17

0
�m¥nitollli 

� AV E YOUR BOILERS, SAVE FUEL, 
{r.'e T��i�f�

e
���i�

t
f��!�fe 

c
�n�J� rt l!.��v:<g��f: : 

It Isln Barrels 500 lb. ,  J1 Bbls. 250 Ib . , J1  Bbls. 125 lb . ,price 
10 cents per lb . ,  less .than one third price of other prepa-
rfJ��

n
�a�.:'�e����J"i�h�s �ll�!f!,��sit �

I
.:'!i� �fH:;�; 

Its cost In Fuel , and 20 times Its cost In Repairs of Boll. 
��Ic:�� rn�:::isa�

llfoll�� �J
l
ha":rTti't�s 'b��:����� 

oughly proven 1'k�liI����E'� ����As�i1:;:'1��?��\� .
to 

LE COUNT'S P A'l'ENT LATHE DOGS, 
both Steel and Iron ; Iron and Steel Clamps, Expand· 

1:�'?lff����
ls
se�g'fOni1u!tr.ir�glI:l':iurlces during the 

C. W. LE COUNT, 
Routh "Norwalk, Conn. PERFECT N EWS PA P E R F I LE.  W k At home, male or female, S311 PCI' o� week, day arid evening. No Capital. 

�or aU We send valuable packalle 01 i &. Iloqds by man, free. Address with len --:0:--
cent return stamp, M. YOUNG, 173 Greenwich St. , N. Y. The Koch Patent 1.'lle, for preserving newspapers, -- --- -------- -"-- --"- ,--- --- -- -- , magazines and pamphlets, has oeen recently irtiprovea 
NEW & IMPROVED PATTERNS.-MACHINISTS and price reduced. Subscribers to the. SoIENTIFIC AMl<­TOOLS-all sizes-at low mces. RICAN can be supplied for tile low price of'$1 .50 by mall, E. GOULD, 9" to l13 N.J. R. R. Ave. , Newark, N.J .  or $1 25 at the office of this paper. He'avY board sldes ; 

� da t h O  T '  f AddreB Inscription " SCIENTIFIC AMERICAN, '  I n  gilt. Ne-t 5 0 $ 0 per y a  ome. erms ree. B cessary for 'every one who wishes to preserve the paper. £; GEO. STINSON & 00, Portland, Me. 

$2400 Yearly t o  Age:u.t8� 54 n e w  articles au�l tile best.FamiIy PIlper in America. wi th 
NO Si Ob.romotl. I'Ulllqlovul, aGO Br'waJ. N. Y. 

Address M U N N  & C O . ,  
Publishers " 8cmNTIFIC AMERICAN." 

© 1874 SCIENTIFIC AMERICAN, INC.
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Improved Foot Lathes. 
,� 00 Ii Small Enldne Lathes. Small Gear Back Page • • • • • • •  • a ne. Cuttel'8. lfand Planers formetal ... Ball Inside P!,ge • • • • • • •  cent .. a line. T In Machi es Slide Rests �'oot 

Engramnqs may head advertWments at the same rate s��h 'l!aws f�r 'light and heavy 
per Vine, by measurement, as the letter press. Ad- �1���\�ma���°'Y�c�;,oi� .Sa:r�e ��� 
vert18ements must be received at publication o;Dlce as ' �;�iog����e��ader� �fH 

t�H�-Nnl'�r���ra�� t�m. 
early as Fr1ilay morning to appear in next 'i88tw. Just the articles far Artlsansor Amateurs. 

MORRIS, TASKER & 00., 
p.6.Sa.6.L mON WORKS. PBIL.A.DBLPBIA, 

TASKER IRON WORKS, NEWCASTLE, DELAWARE. 
OFFIOE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  FIFTH and TASKER STREETS. PHILADELPHIA. 
g�:fg���� �1��ig��.·.·.: ·. ·. ·. ·:.·.·.:·. : ·.·.: ·. ·. ·.·. ·. ·. ·:. ·. · . .
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.. :.:: ... ��'ffJ. ��1lJN-;ffllEJ" 'Xo��lJl§: 
Manufacturers of Wrought Iron Welded Tubes \ plalu, galvanized, and rubber coated, for gas, steam and water, 

Lap-Welded Charcoal Iron Boller Tubes 011· Wei Tubing and Casing, Ga. and Steam Fittings, Bra.s Valves ann 
Cocks, Gas and Steam Fitters' Tools, Cast Iron Gas and Water Pipe, Street Lamp Posts and Lanterns, Improved Coal 
Gas Apparatus, Improved Sugar Macnlnery, &c. We would call the 

Especial Attention to our Patent Vulcauized Rubber·coated Tube. 
THOMAS T .  TASKER, JR. STEPHEN P. M. TASKER. 

REYN OLDS & CO. 
MANUFACTURE 

Screws & Bolts 
For Machluery of every variety. 

ALSO 
Btjdge and Roof Bolts. 

STEEL & IRON SET SCREWS 

tor
s���!�:�.;s , t�s�e�f:�mi���l:� 

No. 145 East St., New Haven, Conn. 

mON PL.ANBBS, 
ENGINE LATHES, DRILL�,&c. Seud for Price Llst_ 

NEW HAVEN MA�UFACTURING CO., , New Haven, Conn. 
------- -

==c=·=-·'==--==�==-.�-::c:.�---�--

DAMPER B "I!I S T AND LEVER 
REGULATORS .riiI GAGE COCKS. 
MURRILL & KEIZER, 44 Holliday St., BaIt. 

advertising, "'''I � <UUj"�.V 
trade. Amateur Printing. delight 
fulpastime for epare hours. BOYS 
have great fun and make money fast 
at printing. Send two stamps for full 
catalogue presses type etc, to the Mfrs 
KELSEY & CO. Meriden, Conn. 

Working Models 
Aud Experimental MachlnerY,.Metal or Wood, made to 
order by J. F. WER.NER, 52 Center St. ,  N.Y. 

S .6. W S  .6. 11100\ A Wt801d ., 

GOLD PREMIUM and First PRIZE SILVER MEDAL, fo 
CIRCULAR SAW, at the Great Natloual Industrial Exposition, held 

at Cincinnati, 1874(after two separate contests, occupying six days. Also, the FIRST 
PREMIUM SILVER MEDAL for the BEST CROSS.CUT SAWS was 
awarded to 

S A W . EMERSON, FORD ' & CO. , 
P E A  V E R  FA L L S, P A . 

Of tbeir J)AMASctrS TEMPERED 

1 8 7 5. 
THE M O ST 

POPULAR SCIENT I F I C  PAPER 
I N  THE ""VORLD. 

jNEW VOLUME o f  this widely-circulated and splendidly illustrated paper ccmmences on the rOUl'tb of 
January. It is published WEEKLY, and every number contains sixteen pages of useful information, and 
a large number of original engravings of new inventions and discoveries. 

REPRESENTING Engineering Works, Steam Machinery, New Inventions, Novelties in Mechanics, 
Manufactures, Chemistry, Photography, Architecture, Agriculture, Horticulture. Science and Art. 

-The following classes in all parts of the world are patrons of the SCIElYTLl<'L O A MER IO.A.N, and 
It enjoys the wides t circulation of any weekly newspaper of the kind. , 

MECHANI C S  find in the SCIENTIFIC AMERICAN the latest and most valuable information concerning 
their various TRADES, and details of all the latest and best improvements in �HINERY, TOOLS, AND PROCESSES ; 
together with such useful knowledge as ,will tend to dignify their occupatioUfi and lighten their labors. 

INVENTO RS find In the SCIENTIFIC .Al!oIEmCAN all necessary Instructions how to secure LETTERS-PATENT 
far their inventions ; also excellent iUustraUons and descriptions of the best inventions made in this country 
and in Europe ; likewise an OFFICIAL LIST of all Patents granted weekly at Washington, with numerous explana. 
bry notes ; also, discussions of qUe8liom concerning the PATENT LAWS of the United States, reports of trials 
in court. etc. 

MANUFACTURERS find In the SCIENTIFIC AMERICAN illustrated articles descriptive of the most 
recently invented ID!Lcbinea used in. various man:ufacturing ope1'alions, the different processes being lucidly 
dcsoribed ; also, practical recipes of much value trr mann1ltcturers, machinists. and the household. 

ENGINEERS find in the SCIENTIFIC AMERICAN valuable descriptions of all the best inventions 
c1:lnecte4 with STEAM, RAILROAD, MA.RINE, and MECHANICAL ENGINEERING ; together with a faithful record o f'  
t:le pro�ress of science in all these departments, both at home and abroad. 

C H E MI STS find in the SOIENTIF,IC AMERICAN details of recent discoveries made in CHEMISTRY, IIlld 
articles on the application of that science to all the Useful Arts. 

AGRIC ULTURISTS find in the SCIENTIFIC AMEltICAN engravings and descriptions of the best and 
most approved FARM IMPLEMENTS ; also, original and w�ll selected articles on matters relating to Floriculture ; 
great care being taken to furnish the latest and best illustrations of all new Ornamental Plants, for the house, 
lawn. or garden. This 'featu�e has been adopted during the past year with great success . 

ALL CLASSES OF READERS find In the SCIENTIFIC AMERICAN a popular resume of all the bcs t 
sci�ntific information of the day � and it is the aim of the publishers to present it in an attractive form, avoid­
ing as much as possible abstruse terms. To every intelligent mind, this journal affords a constant supply of 
instructive reading. " 

REMEMBER the SCIENTIFIC AMERICAN is a WEEKLY PAPER, aud every number contains as much 
Information as most publications that are issued monthly. The SCIENTIFIC AMERICAN should have a place in 
every Family, Library, Study, Office, and Counting Room ; in every Reading Room, College, Academy, or School.  

A year's numbers contain 832 pages and SEVERAL HUNDRED ENGRAVINGS. Thousands of volumes aro pre -
served for binding and reference. The practical receipts are well worth ten times the subscription price. As 
an Instructor and Educator the SCIENTIFIC AMERICAN has no equal. n is promotive of knowledge and pro­
gress in every community where it circulates. .. ..  

':11 Bl R II 81. P'" SIeIld tor PRICE LIST 
1_ Of the � coo_to 

====-----' T R .  ,J O H N  H A R D I C  � i  
SAWS, IIfId Circular containing full partleu- I 

, 
. 

�' ______ I H!f"'£y t4e 1\ew law w�ic4 toe� i1\to opetatio1) Jaquary 1 ,  19'(5, pu1.:>� -- - . - ,., . , , ' I li�4et� ate tequited. to r.ay po�tage i1) advl1l)ce. J'1)e �ub%,ct'ibet' 
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W

' 98 to £7 Pearl St •• 1JrOokl1J1!;N. Y. 
Manufactured solely by 

Hubbard & Aller. 
ENGINES AND BOILERS, 

PulleY8,Shafting and Hangers 
a Specialty. 

C .  HENRY HALL & CO., 20 Cortlandt St. , N.Y.Clty. 
THE " PULSOMETER. 
The Simplest, most durable and effective 
����a;�t���rh���·W,!.&g;�,mtg 

' Its parts. It cannot get out of order. 
B r a n c h  D e p o t s :  

11 Pemberton Square, Boston, Mass. ���t���� 
,
S�iil����;lr.hla, Pa. 

South Western Exposition, New Orleans. 
811 & 813 North Secoud St. ,  St.Louis, Mo. 

H .  W E S L E Y P E R K I N S .  
• •  S (j I t  N T I  F i r: ; ; E N G  R A V E R ' 

, :  P f" R K  R O Y" N ) ,  
I L L U ' , ..... r, �, 1 1 () N S  t- E \,  r � H I N  

IJJ!J1S1&lVlln" 1J�A Wl1V(;f, A1V1J J!J1VI:J�A V1NG. 

Machinists' Tools . 
EXTRA HEAVY AND IMPROVED PATTERNS. 

L"UCIUS W. POND, MANUFACTURER, 
Worcester, Mass. 

crushes all hard aud brittle sUbstauces to 
any reqnired size. Also, IIny kind of STONE for ROADS and for CONORETE, &c. 

Address BLAKE CRUSIlER CO. ,  
New Raven, Conn. 

A SBESTOS MATERIALS 

tftet1 t�patmrllr\e 'i\Y/L.ufficc flee. � 
flllf} f!lk.JI fI:l J".�· I' II 8J'N�JMS (fJ@PIB8. 

Scientific AmeriQan, one year (including Seienoe Record for 1875.' (includb:lg post· 
postage) . . . . . . . . . . . . . . . . . . . . . . . $3 20 age) . . . . . . . . . . . . . . . . .. 1;; '.: " - • $2 50 

Scientific America.n, halfyea.r (including Men of Pr.ogress. (Larg� Steel·Plata En-
postage) . . . . . . . . . . . . . . . . . . . . . . . 1 GO gravlng), (lncludlng postage) . . . . 9 00 

Scientific American. three months (in- Patent Laws and Mechanical Movements 
cludb:lg postage) . . . . . . . . . . . . . . . . 1 00 (includ,ing posta.ge) .. . . . . . . . .  �5 .�. 

COMfIINBfI} fI.,rJ88. 
Scientific American, one year, and one 

copy of Science Record for 1875 
(postage included) . . . . . . . . . . . . . . $5 20 

Scientific American, two years (includ-
ing postage) . . . . . . . .  . . . .  . . . .  . . . .  5 50 

Two copies of Scientifio American for 
one year, and two copies of Science 
Record for 1875 (including postage) 9 50 

Scientific American, one yea.rt and one 
oopy of Men of Progress (lncluding porlage) . . . . . . . . . . . . . . . . . . . . . . $10 00  

Scientific Americen, one year, and one 
coPl_ of Soience Record for 1875, 
and one copy of Men of I'rogress 
(including postage) . . . . . • . . . . . . .  12 00 

• • ••• • •  

(fJ lk f! II II .,  T B •• 
Five copies of Scientific American, one yearr,postage included. ($2.80 , each) . . . . . . . . . · · · · ·  . .  · · · ·  . .  · ·  . . . . · . ·  . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . .  S14.00 

To the person who se.nds us a club of five. as above, w e  send as a premium, free, a oopy of 
ROOFING, SHEATHING, BOILER FELTING, PAINTS -(all colors), CEDNTS, &c., Science ,Re<iol'd j'o1' 1875. 

prepared ready for use . Send for Pamphlets, PrIce-Lists, /JoC. Liberal Inducements to dealers. Five copies of Scientific A.merican. on,e year, postage included . · · . . . . .  · · SI6.00 
lIT CAUTION.-The public are hereby cautioned against purchasing or using any materials for the above or To the person who sends us a club of five. aa aboye, we senel as a premium, free, a copy of 

slmnar purposes, purportlug to contain ASBESTOS, unless they bear our name and dates of patents. I the elegant engraving. Me •• of Prou" """. 

Patentee �-:!:L�::,,�.l��faeturer, } H. W. JOHNS, 87 Maiden Lane, N. Y' I Ten copies of Scientific American, one year, ($2.70 each) . . . . . . . . . . . . . . . . S27.00 
==================================' ='======= To the person who sends UA a club of ten, we give as a prcmiunl, free, a copy of . 

. ]tIe» of P1'ogr""". c:f� .a aD = � If all the ten names sent as above are new subscriberB, th€l �e.a.er shall receive as premiums, free, MEN OF 
a u Pot ,. ,'!l .5l g S P1l.0GREllS, and SCIENCE ltECORD' FOR 1875.  
9 � co po. il S ; 'd If a Club of lifteen names is Bent, at $2.70 each, of which five are "ew silb.C1'ibers, the sender of the club will � .!! � .; bIfll <:- i be entitled, free, to MEN OF PROGRESS, and onc copy of SCIENCE RF.cooD'Fon' 1875. . 

� � ", "_.q f! l!i: tl' In filling orders under the above club rates, we will send two copies of the SCIENCE RECORD Jof either year 

i � � �'*.£ 1 'a �872, '73" '74, or '75, ,as ordered,) as a substitute fO: en
.
gra;ng, MEN OF PROGRE8S. 

����������A���������====���=========G=� = �BMI�MB F@M JWBW S�8C.I.B.& 
N==- 0 LINING FOR B To any Person who is now, or ever has been, a subscriber to the SCIENTIFIC AMERICAN, and who JOURNAL EARINGS � The Most Powerful, and the Only Tight Beu.!s us $3.20 for renewal of his own subscription, and $3.20 for one new subscriber, ($6,40 for both), we will has ever excelled YOCOM'S Antl-Frlctlou Metal. BUY A ����ng��d ';tr:m��fe w1i��r,:n:o e8';,�� give as a premium, free, a copy of SClENCE RECORD for 1875, or a copy of 1872, 1873, or 1874, when pre-
�g�tha��O����hfi�J'e�glJa, ?a�lnker Street, below 147 ' the times. Send address to ferred. We also offer the same premium tG any peron who sends us two 1Iell1 subscriberl and $6Ao. WAIN A M SWAIN Any subscriber who, at the time of renewing his own Bubs.cription, sends us three new Bubscribers, with 
tit AMERICAN TWIST DRILL CO . ,  ' .  • • . , $12.00 to p!>y for the four subscriptions, w11l be entitled to a copy, free, of Sci .... "" Recordl /01' 1 8 75 • 
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North Chelmsford, Mass. Any person who sends us five new subscribers and $16.00, will be entitled to one copy of the SO CEN'l'IFIC 

_u u AMERIOAN, free, for one year, and also to a copy of Soience Record /or .1.875 . 
TIES, Patent SoLID EHERY WHEELS, TFORD ' • , �MERY WHEEL MAOHIN'BRY, AUTO- HAR 
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STEAM B 0 I LER Clubs are not confincd to one address, nor to one post-office, but may be solicited in different towns, and M the paper will be mailed to the address ordered. NEW YORK OFFICE, 17 NEW CHURCH STREET. Additional names will be received at any time during the year, from the sender of a dub, at the club rates 

�i It' Allister's Patent Artopticon, 
The mOlt 'powerful Magical Lantern ever 

made ; with a brllI1ant 011 Lamp ; for Home, 
• Sunday School and Lectures

. 
' Stereopticons, 

" •• &c. Slides at reduced prices .  A PROFITA-, BLE BUSINESS FOR A 1I.A.li WITU SMALL OAPI-TAL. Catalogues sent for 10 cents. WM. Y. M' ALLIS­

Inspection &; InsUfaRC8 
COMPANY. 

W. B. FRANKUN, V. Pt. J. M. AIoI.IINt J>reA, 
J. B. Pnw:B, Sec. 

H A R T F O R D ,  C ,O lf N ,  
TER, 1814 Chestnut St. , Philadelphia, Pa. 

THE " s ·  t'fi A 
. " . . t d 'th I Portland Oement. Clcn 1 IC mencan IS prIll e WI From the hest London Manufacturers. For sale 1w CHAS ENEU JOHNSON & CO, 'S IRK. Teutb and JAMES BRAND 55 Cllfr St N.Y Lombard Sts . ,  Philadelphia aud 59 Gold St. , New � ork . A Practical Treatise on Cement furnIshed for 25 cents: 

specified. 
By the new postal law, the postage on the H OIENTIFIO A.MERICA N is five cents per quarter or 

twenty cents " year, payable in IIdvance at the post·office whet'e the paper Is mailed. The above ra�" Il!CLUDE 
THE POSTAGE. and the subscriber receives the paper free throu!jh the post-office. 

. The safest way to remit fs by 1>iiIJtal-Order, Draft, orExp,ess. Money carefully placed, inside of envelopes, 
and securely sealed, and carefully �ssed, seldom goes astray ; but is at the sender's risk, 

Address all letters, lind make allPostal-ord�s, drafts, etc. , payable to, 

M U N N  & C O., 
Publishers Spientific American, 

37 Park Row. ,.ew York·City. 
�The sCtENTIFIC AMERICAN is SOLD BY ALL THE PRINCIPAL 

NEWS DEALERS in the United States, Canada and abroad. 

© 1874 SCIENTIFIC AMERICAN, INC.




