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IKPROVED FORCE BLAST ROTARY BLOlr.ER. 

We present herewith a fine engraving oithe interior olthe 
setting up room of one of the best known of our Western 
manufactories, the works of Messrs. P. H. and If. M. Root, 
at Connersville, Ind., an establishment devoted to the pro­
duction of the Root rotary blower. From the illustration, 
the reader will perceive not only the excellent internal ar­
rangement of this extensive workshop but also be able to 
compare the different forms of the standard machine which 
there receives its finishing touchE s. On the wide application 
and manifold uses of devices having for their object the 
production of a continuous and powerful blast of air, it is 
hardly necessary here to enlarge. As a class they find em­
ployment in nearly every industry, and, contrasted with their 
prototypes, the hand bellows, the high speed fan, and other 
crude conceptions of former days, mark the progress of mo­
dern mechanical science as clearly and strongly as the steam 
engine or telegraph. 

Ranging from the colossal apparatus, capable of delivering 
a current of 100,000 cubic feet of air per minute, to the al­
most toy-like implement constructed for the delicate opera­
tions of mechanical dentistry, the Root blower possesses, in 
all its various forms, certain advantages which have been 
the mellns of its successful introduction in many of the larg­
est establishments in this country and Europe. Among these 
points of superiority. as claimed by the manufacturer, may 
be noted the facts that a positive or force blast is produced 
with great regularity and reliability; that fifty per cent of the 
power required to drive fans is saTed by reason of the slow 
speed on which the Root blower does its work, from 100 to 
200 revolutions per minute, giving a blast which requires at 
least 2,000 to 3,000 revolutions of the fan (a fact demonstra­
ted, we are informed, by repeated and careful experiment); 
that, when applied to the cupola, more perfect and uniform 
com buetion is prod uced, securing rapid melting, softer and bet-
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ter castings, and a material economy in the amount of fuel 
consumed; and, lastly, that the machine itself is of great 
durability, consequent upon its �ubstantial construction and 
slow motion causing much less wear upon the belting and 
running parts. 

Referring to the mechanical arrangement, it should be 
noticed that the apparatus is built with a pulley at each end 
and one on each of its two shafts, being driven with one open 
and one cross belt. The power, instead of being transmit­
ted from one shaft to the other through cog wheels, is ap­
plied directly to each shaft, and the stress and wear is al-

ROOT'S ROTARY BLOWER MANl1FAOTORY. 
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IN ADVANCE. 

m!)st entirely removed from the gearing, which serves only 
to keep the revolvers in their proper relative position. The 
blower, as will be seen from the sectional view, Fig. 2, does 
not operate on the principle of a fan, that is, by imparting 
momentum to the air by running at a great velocity, but by 
regular di�placement of the air at each revolution, whether 
driven fast or slow; in this respect it resembles an air pump. 
The current entering the case is closed in by the wings of 
the revolvers. absolutely confined and forced forward until 
brought to the eduction pipe, where it is discharged. There 
can be no backward escapement of the air after it once enters 
the case, the contact being kept up at all times in the center 
of the blower, between the pistons or revolvers. The exter. 
nal case ie made of cast iron, and the cylindrical parts are 
bored out. The head plates are faced off on a boring mill 
especially arranged for the purpose. 

The blower is adapted to all purposes where either blast 
or exhaust ill required, such as founderies, smith shops, or 
rolling mills; it is suited for the vebtilation of public buiB. 
ings, mines, and tunnels of any magnitude. As a gas ex­
hauster, it has been adopted by many of the leading gas com­
panies in the United States and, besides, has found employ­
ment in woolen, paper, and other manufactories. One of its 
most notable applications was that of furnishing the blast 
for driving the passenger car of the Beach Pneumatic Tran­
sit Company, in their experimental underground railway 
tunnel under Broadway, in this city. The immense blower 
there employed delivers, when worked at maximum speed, a 
volume of 100,000 cubic feet of air per minute. 

The subject of our article is also largely employed abroad, 
and is manufactured in several of the principal industrial 
centers of Europe. We learn that it has been introduced in 
the well known steel works of Herr Krupp, at Essen, Prus­
sia, and in the equally celebrated works of Messrs. Sir Jo­
seph Whitworth & Co., Manchester, England, and in nearly 
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400 
all the Bessemer steel works of Great Britain, nearly one 
hundred being in use in the city of Glasgow alone. In all, 
about one thousand are in use in England at this time, and 
a larjre number on the continent. By the aid of one of these 
machines Mr. W. Ireland, the noted iron found .. r, made a 
250 tun anvil block, probably the largest ea5ting "ver made, 
melting the iron at the rlltfl of thirty tuns per hour, and com· 
pleting the entire work in 'I, little over eight hours. 

This blowE'r received the higllest award conferred on rna· 
chines of this e1a:;s at the Paris Exposition of 1867. We 
uotice that it i.l on f>xhibition in the American department at 
the expo;ition now being held in Vienna. It has also re­
eehoed the hiO"hl."8t awards fOf three years su�cessh-ely at the 
Fair of the American Institute of' this city, and also the 
high .. �t premium at all the industrial exposition3 held in the 
city of Cincinnati, Ohio. 

For further information address the inventors and propri­
etors at Connersville, Inrl., or S. S. Townsend, general agent, 
Sl Liberty street, New York city. 
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END OF ANOTHER HALF YEAR. 

With this issue a number of six months' subscriptions, 
which commen 'ed with the year, will end. \Ve hope all 
such subEcribers will renew, :md it will gratify the publish­
ers if each would send a new subscriber. It is just as easy 
to remit $3 for two names for six TIlonths as half the amount 
for ene name, and it suits the publishers much better. Re­
mittance by postal order is tbe safest and best. Address 

MUNN & Co., 37 Park Row, New York city. 
- .... 

NECESSITY FOR SANITARY REFOR1'II, 

In another column of this iFsue will be found a continua­
tion of our series of "Sanitary Notes," a paper on the subject 
of .. Sewerage and Sewage," devoted mainly to a brief de· 
Ilcription of the various projects for the utilization of reo 
fuse filth, 60 as to transform it from a source of expenditure 
to one of valuabb profit. In large cities the quef,tion of ob­
raining the fertilizing matter frcom the material, though ill 
itself one of no Bmall importance, is, owing to the vast 
quantities of the latter pr.xluced, subordinate to the prob­
lem of disposing of the noxious substauce in such a marner 
that it shall not breed disease or nurture pestUl'nce in the 
narrow and confin�d limits of thickly populated districts. 
It need not be pointed out that without an effpctive system 
of sewelS, which not only convl'y away the filth but also 
form complete drains for every portion of the city, the reo 
moval of this waste i� impossible. Here, where th" main 
condu;ts are on a le\"el below the high water mark of the 
rivers into which they empty, or ar�distorted to coLvey their 
contents thypothetically) up hill, or where the branch se",ers 
connect with mains set on a superior level, nothing else is to 
be expected than a stagnation of contents in tIle tuhes, and 
in the former instanctl their reflux throngh the action of the 
entering tides. 

Bad as such a Btate of affairs is, and pressing as is the in­
vitation which it hold:! out to epidemic and zymotic disease�, 
it nevertht'less obtllins in New York and probably many 
other cities of which the browth has been proportionally 
rapid. Some of the daily j:mrnals, notably the World, have 
recently taken up the subject, and the information published 
is well calculated to arouse the citizen. of the metropolis to 
11 sense of the insidious dangers to wht. they are constant­
ly exposed. The death rate from zy1tN)tic dltseues alone 
averages 9,000 a year within the corporate limits, and the 
eases ef sieknose aggregate from the sntne period at least 

100,000. It requires but a casual etroll through certain por· 
tions of the city to determine the reasons for this fearful 
mortality. 

Probably the action of the tides, as above described, for­
cing the filth back and often out of the street culvert,s, is a 
prolific source of the mia�m of the lower lying districts. 
It is but a few days sit;ce that, in passi'lg through a street 
contiguous to the Hudson river, we our8elves obsf'rved that, 
after a heavy rain and at high tide, the gutters and roa,dway 
in the neighbcrhood of the openings were flooded over a 
considerable area, and to several inl,hes deep, witl.' a black, 
horrible liquid. in which, despite its disgusting odor, the 
street urchins were holding especial reyel. For such glaring 
faults as this there is clearly no excuse, evpn if any in de 
precation be admitted for the negligence to which the more 
hiddl'n defects of the uptown sewers must be ascribed. Cel­
lars are flooded, and the soil, permeated with filth, giving 
rise to deadly meplJitic gases, makes the lo�ality a hot bed 
for disease, •. riginating that scourge of children, clwlera 
infantum, and also the rheumatism, scrofula, fevers, and in­
numerable pulmonary complaints of adults. In the new and 
manufactured portion of the city, in the neighborhood of 
Central Park and above, the condition of matters, though 
less apparent, is not much better. Some years since Gene· 
ral E. L. Viele published a map of Manhattan Island, show­
ing the leAd of the natural water courses and ponds, the 
beds of which, like that upon which the Tomhs or city 
prison now stands, were quagmires and soaking bogs. Tht:! 
map di8appeared, b ut was resurrected by the Citiz�ns' As�o· 
ciatioo in 1865, and from ita topograp!ly the origin of the 
maladies prevailillg in certain quarters is readily traced. 
Old marshes, which, in the o\-erwhelming desire to mise 
grades and make streets, were filled up with sand and ston�, 
have asserted their existence and converted the land iato a 

and in our paper of February 15, 1873, will be found a brief 
description of their construction and performances. 

Individuals who propose to compete for the prize should bear 
in mind that it is not simply tbe propulsion of the boat ahead 
that is rl'quired. It is not only the propulsion. but the steer­
age, rapid and economical handling of the vessel when in the 
(',anal. It is easy enough to drive a canal boat in op!'n water 
by steam powp.r, i:lster and cheaper than by horse towage. 
But to do so in a narrow canal, where the stoppages are fre­
quent, the water shallow, the delayf' considerable, the boats 
constantly passing or repassing or dashing into each other, 
crowding together, jamming fast, etc., is a difficult prohlem. 
Evidently the boat should bJ provided with a variety of ap­
pliances to mpet alld promptly overcome the various t'xigen­
cies to which it is to 1;e subjectpd. It should have power to 
move laterally as well as lungitudinally, at the will I)f the 
commander, and should have facilities for quickly anchor­
ing and getting under way. Inventors will do well, there­
fore, to turn their attention to other things bt'sides the mere 
form of the propellers. These have been invented already 
by the hundred, and little or no advantage has been recured 
from any of them. A velocity of only three miles pel' hour 
is needed, and this the ordinary propelling devices will vasi­
Jy supply. 

The dimensions and other particularfl of the Erie canal are 
as follews: Depth, 7 feet; width at top, 70 feet; wiclth at bot­
tom, 56 feet; length, 345 mUels; number of lcockfl, 72. 
The locks are 110 feet in length over all, admitting boats 
9C feet long. The width of the locks at the surface of the 
water is 18 feet, and at bottom 17 feet 4t inelles. The larg­
ert boats used on the canal are 96 feet long by 111 feet 8 inch­
es beam, with a depth of 9 feet. Such boats draw 6 feet of 
water, and each of them carri!'s 240 tuns_ 
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sponge, absorbing tIle filth which flows from the f,lUlty sew- C01'llETS.···THEIR CHARAOrER AND SJURCE. 

ers. In the uppf'r portion of our city. ev!'n at the present The spectr lscope show!' us that comets cOn�iBt of a mass 
time, there oro strEwtp, raised far above the normal grade, en' of carbon du�t, so dittus' d as t" make tJlf'm bulky with lit­
closing lots on the bottom of which stagnant pools still ex- tIe weight, and thio explains at ence the cause:>f the total ab­
ist; and we can recall localities which, now thickly built up, sence of refraction of the light freely passing between those 
Welf', hardly tf'n years since, sites of skating ponds of con· minute dust particles. 
siderable extent. This land, as wdl as whole districts indi- In regard to the question " whence these masses of dust 
cated by General Viele's map as the former beds of water particles came," Zollner, whose observations and calculations 
courses, is now covered with many of the fin!'st rE'sidences we mention .. d in a former article ('n the sun, holds that tIle 
in the city, the owners of which, tlough experiencing sick- solar eruptions throw up masses, consisting chiefly of bydro­
ness in their families, little ;mspect the hidden cause to gen, f'jected from the Bun with a velocity of 133 miles per 
which the preva:ence of disease is due. second. He comes to the CI,nclusion that a, thrice this yelociry V\r e notice with gratification a revulsion of opinion against would carry m:lterial fontirely beyond tbe limits of solar at­
filling in, as a means of reclaiming ground from bog'S and traction, a somewhat less velocity would throw it to distan­
swamps. The health authorities of Brooklyn have already ces corresp(,lDdillg to those of the comets. He think8, there­
taken steps in another direction, and have appropr:ated fore, that comets originate from the sun, and are thrown out 
funds to pump off the water from submerged land I efore from that body finally to return thereto, just as volcanic ma­
raising the grade. This, we think, is thfl wisest course the terial is thrown out from the earth and carrid throngh OUI' 
Health Board can pursue. Bnrying a nui8ance out of sight atmosphere, eventually coming down at remote spots. 
is not abating it, and merely covering up so fOfmidable an Any doubt in regard to the possibility of t he existence of 
enemy to puhlic b .. aIth renders it doubly dangerous by con- 8uch enorm(JUs projectile forces is remo\'ed by the actual 
cealing its existenc� until it becomes recognized through itt! obEervations of Janss(n, Lockyer, and ReFpighi. 'fhl< latter 
deadly effects. The pumping operations clln be aecom- says: "The solar surface is the s!'at of movements of which 
plished very expeditIously, while the filling up process takes no terrestrial phenomenon CDn afford any idea; ma�fes of 
a great deal of time; and the expensh"e nature of the If.tter, .matter, the volume of which is many hundred times greater 
for ma!erial, labor, and cartage. would cost the city CII" the dian tl18t of our earth, compJdely change their position and 
owners a much greater sum thaR that for which the property form in the epace of a few minutes, showillg motion of which 
when filled in could be sold. the velocity is measur�d by hundreds of miles in a single 

We need rapiit transit, and our present system of docks is second." Professor Young bas observed a solar elf pl08ion of 
a di�grace to any civilize,l pe.ple; but great as are bo�h our wlJich the mean velocity, between the altitude of 100,000 
wants in this direction, they are !'xcee led by the urgent ne- and 200,000 miles above the solar surface, was 166 miles per 
cessity which f'xists for a thorough overhauling and, if need. sE'cond; as this indicates an initial velocity of 200 miles per 
be, entire alteration of our sewerage. 

second, it is sufficient to calry the projected matter beyond 
------------.. � .• � ... ------------

RENEWAL OF THE REWARD OF ONE HUNDRED 
THOUSAND DOLLARS. 

The Lehrislature of the State of New York has recently 
renewed, for the period of one year, the offer of one hundred 
thousand dollars reward for improvements in canal naviga­
tion. Tnis will be good news to Acores of inventors. 

The law making the offer of this large reward was origin­
ally passed in 1871, and the text thereof was given in the 
SCIENTIFIC AMERICAN of May 6 in that yt'ar. It' provides 
for the payment of one hundred thousand dollars to the 
in�roducer of a plan, ior navigating the Erie canai in this 
State, which �hall prove 00 actual trial to be better and 
more ec()nomical than the existing method of towage by 
horses. The following are the chief requirements of the 
law: 

.A Board of Commissioners is appoi:lt!'d, consisting of 
George B. McClellan. Horatio Seymour, Erastus S. Prosser, 
David Dows, G('orge Geddes, Van R. Ri .. lm,ond, Willis S. 
Nelson, George W.Chapman, William W. Wright, and John 
D. Fay, whose duty it is to practically test and examine all 
inventions that may be submitted to them, by which steam: 
caloric, electricity or any notor other than animal po wer 
can be practically and profitably applied to the propulsion of 
boats upon the canals. Such tests and examinations are to 
be confined to the season of canal navigation in the year 1873, 
and the Commissioners are required to demand that the com­
peting inventions I'hall be tried practicaliy upon tl�e canals 
at the expense of the applicants; that the boat shall, in addi­
tion to its weight of machinery and fuel, be able to transport 
at least 200 tuns of cargo, be able to run at a speed of not 
lesl! than three miles per hour, be easily stopped and backed 
by its own machinery, which should be simple, economical, 
and durable. and readily adapted to the present canal boats. 
Lo.stly, the Jaw requires before an award is made that" the 
Commissioners ah611 be fully satisfied that the inv<'ntion or 
device willl"ssen the cost of canal transportation, and increase 
the capacity of the canal." 

Quite a number of boats were tried last year on the canal; 

the orbit of the earth. 
Schiaparelli, in the Astronomisclte Nachrichten, calls the 

comets" cosmical clouds." He Imys: "Cosmical clouds will 
always appear to us as comets when they pass near enough 
to the eartll to become visible." The comparison is indeed 
striking; as watery clouds ascend in onr atmosphere and 
float around the earth, so the fiery clouds from the solar sur­
face ascend into l ,lnnetary space and float around as cc mets. 

B"th are raised by solar heat and are afterwards cooled. 
It is possibl� that the hydro�en ill the solar protuberan�s 

is at first so abundant tIm. its spectrum overcomes the spectra 
of the other materials which it may hold, as it were, in solu­
tion; and that while being projected, it expands by its gase­
ous nature in the plant'tary space, If�aving the carbon and 
other material�, as a mass of dust which slowly disintegrates 
by the disturbing influence of the solar heat, planetary at­
tractions, and adhesion of the different particles, forming 
finally great numbers of small and dense masse�, which will 
fly arounrl the sun in the form of a belt; and when �ome of 
them at la�t come down upon the earth, we call them mete­
ors. Schiapardli further says: "Gradually the products of 
disintegration are distributed along- the comet's orbit; and 
if the earth's orbi� cuts this, th3 phenomena of shooting stars 
are pIoduced." 

Two interesting facts are connected with these views; one 
is that the position of some ';vell determined meteor streams 
coincides with the orbit of a comet; the other fact is that 
recently chemist� have ex�racted hydro-carbon from meteoric 
masses: illdicating the hydrogpn which the spectroscope 
shows to exist in excess in the Bolar vrotuberances, and the 
carbon which the same instrument shows to exist in exce,;s 
in the comets. 

------------.. � ... '� ... ------------
A PEBFECT VAOUUM. 

The ancient philosophers who delfended the theory that 
"Nature abhors a vacuum" were greatly derided by their 
opponents; but modern research would I!eem to contirm 
their views. There is an anecdote that Ga.1ileo, who, as our 
readers know lived in the Cje¥<loteenth c"ntury, on beincr con-
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Bulted by Bome engineer8 of Florence who iound it impossi. 
ble to ral�e water in a pump barrel highp.r than thirty·iour 
feet, told them that Nature's abhorrence of a vacuum t'X· 
tended only t,) a hight of thirty·f lur fect; and that b"yone) 
that hight, it had no obj"ction to an empty BpaC']. Galileo'o 
llllpil Torric.lIi fiHt demonstratf'd, by actu>tl exp"riment, the 
cause of water rbing in a pump band frnm which air had 
been cxhau,.ted, aUtl his t!lCory was firmiy established by the 
(nperiments of Pascal. Torricelli's experim··nt can b" read. 
ily reproduced, Take:t glaH� tube, more than thirty inches 
loup', filled with l,tprcllrr, from whioh the air has been ex· 
IJdl"d Put the open end of this tube into 0. cnp filled with 
the same liquid, ond the mercury in the tube will bll until 
it Ila� reached unight that can b� balanced by the pressur" 
of tne atmospllere. The �pace in the tnbe above the mer· 
cury b called the ,. Torricellian ,-acuum," ar.d is tho;) most 
perf ct vacuum that can be produced by mechauical means, 
lly a p"rfl'ct ,-acuum we m"an empty spaco, ani this space 
abovo t.ho \l1ereury is suppospd to contain t W<l Imbatances: 
1st. The '-apor of Illrrcury, which is there in virtun of thc 
l)rinciple that ovapomtion takeH place from the 'lnrface of 
alllhplids, at all t,jmperatuICs ClW·'pt that of absolute zero, 
2nu. The subtle and elastic medium of ether, which's sup· 
p:Hed to p"rvali, all spacf'. l\hny phy;icist� have :-.:.ado ox 
pcrimcnt� to dnl,"rmine tho exi�tence of this ether, but its 
effects are best observ",l in the motions of El1l'ke's comet, 
who·e periods of return to its perihelion are constantly di· 
minishir.g. The undulating theory of light is also based on 
t�e exi;tence of the ether. 

It becomes int.rHsting, theD, to inquire whether 0. perfect 
,-acuu:n Cln be pro:luced in any manner. Admitting tee 
<1Xist"llce of th', et.lwr, which has some tension, even though 
it be too sreall to be measured by the most delicate instm. 
ment, it will be seen that the problem cannot be 80h·cd, Ull· 
l('sH we can de,.troy the t�nsion of this ether. There is a 
thenrptical temwratur�, at which (if it could be prodnced) 
.nll yapors would lose their t\',mion. This is the l)oint of 
nb30111to zer,), at which all heat motion ceases. This is 
.n point which can never be l'Cached in practice, bnt can 
readily bel determined, and is marked on the thermometric 
scale as follows: -219'20 Reaumur's �cale, -274° centigrade 
scalt', -401'2\ Fahrenheit's scale. 

llt"fore closing. we will explain how a degree of exhllustinn 
can be reached, which id allllo.lt perfect with the exception 
of the ether. In the use of an ordinary nir pum�, at each 
stroko a pump full of air hi removed, and the rr.m:tining ai r 
expanli� '1n:l fills the whole BpllC2. HCl�C(" with the most 
d<JIicate machinp, tllPre will always be SOIlle tension ill the 
reJeiv"J", unlt .. ss oth"r me:tllS are empl<>yed. L ,t tlw pump 
und receiver b.) fill"d witll carb .nie acid inste:ld of o.din:lrY 
nir, uud let this b J ,'xltllllsted by succes�i\'e strokes of the 
pump until the tellsion i� yery slight. 'rlt,.on introJllce pot. 
assa or cau;ti0 lime, which will Ilb.;orb the rest ot the car· 
boni" acid, It'llvin6" a perfed vacuum. as far as can bo ascer· 
ta:nel by a me:tsurin� in_tl"l1nl"nt.or !!'Il,!,". 

--------------.� . • � .•• -------------
TIME AROUND THE WORLD. 

exi�t, for Nature has placed oceans and deserts in our path 
where trunsitbn is made and a day gained or lost un con· 
�cio.1�ly. Through an international convention, the point 
for making the days agree has been fixe I at the mpridian of 
Manilla. Captains of Vt'ssela, under the same rnlp, cbange 
r fiH d'ltes of their log books when they pass the 18th meri· 
dian. 

Edgll.r A. Foe, it we are not mi�ta�(()n, avails himself of 
this apparent puzzle, in one of his desnltory sketches, to 
point the story of an individual wh03e would·be father in. 
Io.w refus('s him the hald of his adored, with her concomi. 
tant. of an agreeably hrgH dowry, until that time shall hap· 
pen wh"n "two Sundays faU in a week." TI.e luekles� lo\"er 
III despair goes to sea, sails round the world, and returns to 
rl'new his suit exactly one year fr0m his departure. In the 
course of e"ents a di8cussion takes place betw�en hims ... lf 
!lud the stern parent relat.i ve to the present day of the wee};, 
in which he insists tha: it iB Monday, and the old gentleman is 
equally positive that it is Sunday. The one produeeB his 
diary, kept since hig departure; tho other falls back upon 
the calendar. Finally it transpires that tllfl traveler in Bail· 
ing round the �lobe to the e�st has £ained 0. day in hi8 reck­
I)ning; hence both disputants are right, two Sundays ha�·e 
come together, and the happy denuuement follows. 

--------------.� .• � .. -------------
THE TEXAS PAOIFI!: RAILROAD. 

'1'he line of the Texas and Pacitic Railroad, whicll is one or 
the youngest of the great transcontinental routes now in 
procesfI of c:mstruction, i�, with its conuections, to connect 
Nt'w York with San Diego, on the Pacific coast, and thence 
witl. San Francisco. Iu extent, the road to its terminus will 
be four hund�ed and fifty miles shorter than any line now 
conllecting the metropolis with S�n Francisco, or, with its 
branch to the latter city, will not exceed, in the distance passed 
over, any of the present routes. 

The SUf\-eY8 acro3S the continent, which ha\"e recently 
been made, indico.te that the region chosen is especially 
adapted to tho cons�ruction. Among the remarkable foa· 
tures, it may be not�d that the sumlllit� to bo crossed are 
about thirty.two per cent less than those on existiug Pacific 
roads, while the grades and cun-ature will be about Bixty. 
two per cent less. 'I'he climate through which the line is 
10latad is so favorable that no train need be delayed by �now 
or similar obstructions, common upon the northern roads; 
and an abundance of excellent coal for fuel is accessible at 
numerous points. The !:ntire rail transportation between 
the waters of the Pacific and New Orleans will be less than 
1,800 miles, nnd with ports in Texas, something under 1,500 
mIles. Adding to these advantng<!s the bordering Mexican 
States, with tllCir great mim'ral wealth, together with the 
immense tl'affic of Texo.�, California, New Mexico, and Ari· 
zona, it certain Iy. sl"'oms that the enterprise will prove of 
grrat vaIue, both nationally in opl'ning to trade an aJDl03t 
unr:vltled section of the CJUlltry, and indh'idually ill the 
large profit wldch it must yield to its projector". 

As regards the progre8s of the road, 'We have before us the 
reTJort of the Presid, nt, lIon. 'rhoml\s A. Scott, in which it 

We have rec Jh'ed cf late sundry queries from correspond· i� �tated that nearly four hundred miles of the line have been 
euts relative to the gain or loss of timp. in circumnRl·ignting graded, and the brir'ging so far advanced as not to retard tho globe. 'I'ho;le who ha,-e not found an�wer8 in the col· the laying of the iron. T 1e greater portion of the ties need· 
umns dev<>te:l to such j'Urp03e will receive a general reo cd have been distributed, and the rails. etc., for three bun. 
sponse in tho following ra.ther amllsing discussion recently dred miles, are being forwarded to cities along the route as 
carrie:l on between two gra"-,, and learned Ei'rench 8xvant.� on rapidlya!:l possible. The labor has been accomplished since 
tht\ same rather paradoxiea.l topic. M. Jules Verae, of the l�,st October in the face of serious obstacle., in the way of 
French Geographical Society, has written a book entitled a transputtin:s material. Work hilS al o been begun at San 
.. Tour around t!.te World in 'l'wenty·four Hours." ,"Vhat the Dieg'l, �nd is being rapidly pushed forward, 'fhe gro.nt of 
nature of the contents of the volnme is, we know not; but six millions of dollars of bonds, made by the State of Texas, 
at all events it exciterl M. J. Bertrand, of the Academy of to the road was coupled with the condition that the line 
Sci,..nees, to attempt to pose M. Verne with the following Wdst from Marshall, and west from Texarkana, should be 
conundrum: .. A person, supposed to be flunished with the ccmpleted to a point of junctiou near Fort Worth. by Jann. 
necessary means of tro.nsportation, leaves Paris at noon on a�y 1, 1874, so that by that date quite an extensive portion 
Thursdo.y; lrl' travels to Br>st, thence to New Yorll, San of the route 'vill be finished. 
Francisco, J ,,:ldo, etc., rdurning to ltis stnrting p:Jint after Pre,.ident Scott ('(Insiders that, jndging from past progresB, 
twenty.four hO�lr3, th:lt i�. encircling the globe at the rate of the entire road will be built within a period of five year&' 
15' of longitude p,'r hOllr. At every station, as he pas�es on and c ll1sequently much within the time granted for its com. 
alis journey, he ask�: "'Vhat time is it?" and he is im-ariably pletion. 
:Rn;w"red: "Noon." He then inqnirPB .. what day of t.he .......... ------------

'W<,�k is it?" At Brest, "Thursday" is the reply, at New Fishing Tackl ... 
York the same; bllt on his return, Bupposin,;· he I,asses We were shown 0. few days ago a trout fishing rod, made 
Parid from the east and stnps at Pont"i:!e, a town some 1IJ for F friend of ourB by Mr. '1'h'Jtnas Tout" of King�ton, Mnss., 
'mil,,� to the northwest of that dty, Le will be an�wered which exceh in beauty anything we have seen in this line 
." I"rLlay." 'Vhere does the transition happen? Or when, if for some time. 
·our travel.·r rs a good C�tli'lli.:, shouhl he consid .. r Friday's It was made of lanCA woo:1, o.nd provid()(l with 0. number 
·abstinence fro:u meat to hpgin ? " It i>! evid,mt," contiuul's of extm tips of the same mat .. rial and of b:tmboo. '1'h,.. 
the qupstioner, .. that the transition must b,., sudden, and mounting.:! wllre Bilver plate, finely finishcd and of cllast .. 
may Le considered to take plaee at SPa. or in a conntry where pattern. The rod p03�cssef, in an unusual degree, that 
tlotl nalll':'S of week dap arl' unknown; but," he conrinuep, peculiar elastic qua.lity which an expert fisherman readily 
"suppose the pamliel at which It happens should fall on a understands by the hanciling, but which it is difficult to 
continent habited by civilized people speaking tl.e same lan. adHqultte!y describe. It was very light, weighing only 
guagp., al·d that there should bo two IIp.ighbors BCJ)arated, 80uner's, as flexible as a whip thong, and strong enough to 
say by a fenc(�, on this very parallel. Then would not one land a grampus. 
SI y it was Thursday, at noon, whilfl at the same moment the --------......... . ..... -------------

other would assert it to bt! Friday, at the like honr'I" A. Competitive Trial oC Rock BrUUn;; ltIachlne8. 

M. V crne answers as fono "'B: It is true that, whenever t:. It lms been announced that a trial of apparatus uBed in 
person makes the tour of the globe to the cast, he gdns a quarrying and boring roek will be held at Pittsburgh, PI.l., 
day, and similarly when travoliug to the w('st he lo:'es a like OLl July 8, 9 and 10 pro:r:imo. '1'0 this competition, owners 
perioli, that. is to say, tho tw>'nty·fout hours which the sun and patentees of drilling apparatus, whether worked by hand, 
in his apparent motion occupies in describing a circle around compressed air or Bteam, drilling bits and tools, electric and 
the eilrth. This is,:>o real and well rtcognized that the ad· other fuses, and all other appliances used in rock cntting 
ministration of the French· navy gives a Bllpplementary and mining are invited to Bend their inventions. Steam 
day's ration to ve3selli! which, leaving Enrope, double the power will be furnished gratuitously! IIond the trials will take 
CJ.pe of Good Hop;)., whil .. it ret'ins 011 the contrary a simi· pla.ce in a quarry, so tbat really practical reBultB will be ob· 
lar provision from ships :wunding tue Horn. It i:! also true taillsd. These experiments lire likely to be of gr�at interest 
that, if a pl.ra.ll.el.c.nsted., such as aljllj).Vo described, across an to the cool mining popula.tion, to whom the necessi�y of 
inhabited regi",�. there wlJl111d be com.·d.-te disagreement be- prwtical mechanical appliances is one of great impoftan('.l'. 
tween the p�ple adjJ.cent thereto; but thi" pamUel doe3 not I F1U'ther particulars will be found in our advertising CQlumn/!, 
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SOIEST.l.I!'IO AND PRAOrIOAL INFJRM:ATIGN. 

THE PROPER MOTION OF PROCYO�. 

M. St.ruve, director of the Russian Central Observatory at 
Pttlkowa, has discove�ed a very small star, at 0. distance of 
abollt two se'lOnds from Procyon. The position which this 
bojy oecupieu during the ob.,ervations accorcts perfectly 
with the hypothe"is of Dr. Auwers that the irregular mOl-e· 
ment of Pro(,yon is du" to its movement around some small·· 
er and hitherto unknown companion, through a period of 
about forty y"ars. 'rhe mass of this new star, it iB con· 
cluded, cannot be less than half that of the sun. 

PROGRESS OF TIlE ST. QOTIIARD TUNNEL. 

During- the month of )Io.rch laBt, the piercing of the St. 
Gothard tllnnd ad"anced to 806'4 ieet. TI.e total number 
of workm,·n nmployod is 813. Con�iderable difficulty has 
been pxperieneeu owing to the p"rcolation of water through 
the micaceo,.s rock. At one time, the flow averaged 75 
quarts per second, greatly dclayiJlg the progress of tho 
work. 

RUSSIAN OBSERVATIO� OF TRANSIT OF VENUS. 

ThfJ Russi&.n go,-ermnent has appropriated 70,000 roubles 
(ahout $55,000) for ob�er\-aHon of the coming transit of 
Venus. Twenty. rour expeditions will bo dispatched to va.. 
rious pn.rts of the globfJ. 

A NEW BLUE COLOR. 

A new shnde of blue of great beauty has been obtained by 
SpringmUh"L irem 0. I'econdary product derived from the 
manufactnre of artifh-hll alizarine. Th" color is conse· 
quently ex ;racted indirect.ly from anthracene, produced from 
tar. It is stated that., under certain conditions, it is Bllperior 
to the aniline blues, but at present its cost is quite hig!l. 

CA&TI�G THE BTANDARD METERS. 

The International Metric Commission, which met i� Paris 
in October last, deci leu that each of the States ff'presented 
ShOllld be supplied with a standard meter made from iridia. 
ted platinum, and that the manufacture of all tllP. bars 
should take place at the same time and from one melting of 
the alloy. Before prr.c .. ediog wilh thi<i extensiv" and ddicate 
operation, th" Frtlnch sectim of the commission, to which 
the w<lrk iB entrusted, have recently caused to be made two 
type .meterB in ordet to test the processes which will be IIPre. 
after employed. in forming the standards. M. Deville llav· 
ing Bucceeded in (b'aining iridiated plntinum in a perf ... ctly 
pure state, the fusion and casting of the typeB n'c('ntly t()ok 
place in his laboratory in presence of the President of tho 
RepUblic and many other dbtinl!uished personage�. Nine. 
teen aod fonr fifths Ibs, of platinum were, by lhe nction of the 
oxyhyJrogt'n flame, me!ted in 45 minnt,·s with 2'2 lbs. of 
iridillm, the latter, it m'ly be here remarked, being by fD,r 
the least fusible and IlRrdest of the m ... tals which accompany 
platinum m its hatural state. The ingot was cast in a mold 
forme,l from a block of carbonate of lime. tl.e interior .ur­
fac) of wltidl was brollght to the state of caustic lime unler 
the ex ("ossh'e templ'ratnre therrin developed. By th s means 
all risk of fis�ures within waB a\-oidej. The metal cooled in 
the mold, retaining it.s brilliant surface, afrer which the bar 
wa" su'tably roll,·d and finishpd, The operation was a <"om. 
plete success, and will be rep<ltlte:l with the 440 Ib�. of alloy 
necessary to compOlle all the slandar.ls. 'rhis will b<l a met· 
al111rgieal process, says L?II Hmdes, far exceeding iu m3gni· 
tude anything of similar rmtl!re that has yet been attempted 
with these inalterable metals. 

NEW HORTICUL'rURAL FERTILIZER • 

Some time Bince we called attention to a new chemical for. 
tilizer ior horticultural purpo�es, soggeoted by Dr. Jcalll:( 1 
of Paris. Lea Monde80f recpnt date, in commenting on reo 
BUltS obtained by itB nBe, says that it represf'nts the fer;iliz· 
ing principles of at least one hundred times its weight of 
concentraled animal manure, and 8u?plieB to the plants lii. 
trogen, phosphorus, potash, sulphur, nnd iron in 0. com­
pletely soluble I'Ito.te. The compound consists of 400 parts 
of nitrate of ammonia; 20) parts bipbosphate of ammonia; 
21:0 pal'ts nitrate of potash; 5U parts muriate of ammonia; 
611 pnrts sulphate of limp, and 40 parts sulphate of irfJn. 
These ingredients are pulverized I.nd mixed. Ono dram of 
t.he powder ('lbout a teaspoonful) is then dissolved in a 
quart of wnter and a wineglassful of the floluti0n given two 
or three timrs 0. week, in accordance with the health and lux· 
uriance of the yegetation. 

The plants may be placed in rilly kind of carth, howcycr 
poor, '" en pure sand, or may not be potted at all. It is 
stated that certain flowerd, the fuchsia, for ('xample, mny be 
cultivated without partlt by simply placing the BtaIk in a jar, 
at the I)ottom of which is an irch or so of water, ju�t suf· 
ficient to cover the ends of the roots. To the fluid 0. !Jropor· 
tional qUIlI,tity of the fertilizer is added, all abo,·e Bpecified, 
once in eight days. The foliac· OtiS development of plants 
treated with th(' sub�tance is said to b" truly wonderful, and 
yet the rapid growth of the leaves does not int rfere with 
the mOot luxuriant flowl·ring. To this we may add that 
quite recently we have tril,d a componnd hastily composed 
of tile majority of the Bubstances above detailed, merely as 
an experiment, on 0. small and sickly f�chsia. Tho plant 
was (.rooping and little else remaiUl,d than a half dry stalk. 
After two applications of the fertililller, its effect was appar· 
ent, and at the pnd of ten dllYs, during whirh p,robably half 
a pint of solution hQ.d been Bupplled to thH eanh, new shoots 
had sprung out, leaves formed, and the entire plant became 
perfect ly loaded ddwn with buds. 

-------------.� .•.... -------------
T. J. A_ says: The SOIE�TIFIC AMl!lmCAN is the mo�t 

valuable pa.per within my knowledge, DJ+d I haVe rood all 
the ioremost papers in tho land, 
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lfEW BULB ATTACHKBlfT :rOR :rOWLIlfG l'IBCES. 

We were recentlx shown, at the store of Messrs. Cooper, 
Harris & Hodgkins, No. 177 Broadway, in this city, a very 
ingenious device whereby an ordinary central fire, breech 
loading, double barrded fowling piece can be at once trans­
formed into a rifle. The appliance, which may be combined 
with either one or both barrels, is simply an extra barrel, or 
tube, of steel, rifled within. Ex.teriorly it is made to exact­
ly fit the interior of the bore, a suitable enlargement at one 
extremity rendering it conformable to the cartridge chamber. 
It is pushed into the breech with no more trouble than An 
ordinary metallic cartridge, and completely lines the barrel, 
from the rear flush to the muzzle. 

For sportsmen who desire to travel light, without the extra 
weight of both fowling piece and rifle, we should think this 
t() be an excellent and convenient arrangement. Its small 
s�e enables it to be readily transPorted in the field, so that 
the hunter is provided with a piece, .one barrel of which is 
adapted for shot and the other for ball ; or if, while pursuing 
birds or small animals, he suddenly sights larger game, he 
can immediately alter his gun from a smooth bore to a single 
barreled rifle, or, if he h:.1.s two extra tubes, to a double 
bafreled rifle. 

_ ._. -
lfEW JrIODE O:r CHAIB COlfSTBUCTIOlf. 

We have, in the past, called the attention of our readers 
to the defective construction of modern household chairs, 
which, however well seasoned the timber used in their ma­
nufacture may be, are rarely durable, or even able to with­
stand for a short time the ordinary wear and tear of mo­
derate use. The inventor of the device which we illustrate 
herewith proposes a simple arrangement which, he claims, 
adds greatly to the strength of the piece of furniture through 
disposing the material so as to provide for opposing the 
strains in the most effective manner possible. The most de­
structive of these strains occurs when the chair is tilted back 
by So heavy occupant. The tendency is for the Beat and back 
legs to close or form a more acute angle, and for the seat and 
fore legs to open or form a more obtuse angle, as also for thll 
fore legs to wHhdraw from the seat. 

These tendencies he directly opposes by introducing a brace, 
counterbrace, and tie ; and in order that one shall assist 
the others, these various parts are embodied in light and 
handsome metallic trussings, ",hich, at the angles, are let 
into and attached to the rails and legs of the chair by means 
of bolts or heavy screws, as shown in our illustration. 

Very light castings, thus applied, securely hold the arti­
cles together, and give permanent stiffness and strength to 
the lightest chairs. These castings, of malleable iron, may 
be made plain or ornamental, japanned, silvered, or gilded, 
and are applicable to the che!1pest as well as to the most cost­
ly chairs. Patented March 18, 1873. For further particulars 
address G. F. Ells, Deposit, Delaware county, N. Y. 

------------.�, .. �, .. ------------
1II1ller's (Jomblnation Sprinkler. 

Messrs. Underhill & Miller, of No. 183 Water street, this 
city, manufacture an improved form of combination sprink. 
ler, which is excellently aiapted for farm uses. The imple­
ment consists of a large syringe provided with a one-sided 
spout full of small holes on the upper side, through which 
a liquid, destructive to noxious insects, can be thrown in 
spray on the under side of the leaves of plants. The sprink­
ling spout can be easily detached and straight pipes of va­
rious s�es substituted in order to fit the device for use as a 
syringe for cattle or ordinary medical purposes. All the ap­
pliances are packed in a neat case, and are accompanied by 
packages of Miller's compounds for trees and plants and also 
for veterinary uses. We have used the apparatus and can 
recommend it to those of our readers who may have gar­
dens to cultivate and cattle to care for. 

------------.�,.�, .. ------------

PROFESSOR CRYNI, of Brussels, and others, have found 
favorable results from the administration of large dosr-s' of 
iodide of potassium in the second stages of Bright's disease. 

BLACKIN G BOX. 

Our illustrations represent an improved form of blacking 
box, aftording both perspective (Fig. 1) and sectional (Fig. 2) 
views. It will be noticed that the receptacle for the black­
ing is made saucer-shaped, the rounded bottom allowing all 
of the composition to be used The sides are vertical, ex­
tending down from the upper edge to form a support for the 
box and also to receive the cover which fits over the upper 
flanged portion, as shown. 

The adv.l.ntages claimed are economy in the use of black­
ing, none being. wasted by Cl\Jting in sharp corners, ready re­
moval or affixing of the cover, and the absence of rough or 
sharp edges which cut the brush. Patented July 1 1, 1871. 
For further particulars address the inventor, Mr; Dennis 
O'Leary, Hubbard, Trumbull county, Ohio. 

• ••• • 
CABBB'S ELECTBICAL IIACHIlfE. 

This machine consists of an arrangement by which a cur­
rent of electricity is derived from a combination similar to 
the electrophorus. 

A is the base of wood or metal, it inches thick and 16 inches 
square. B and C are two round pillars of wood (or ebonite), 
B being 10 inches and C 17 inches long ; they are both 2 
inches in diameter. These pillars pass through the base. 
and have nuts below to fix them securely. E is a round 
ebonite (or glass) rod, it inches in diameter and 16 inches 
long + the piece of it screwed into B. The rod, D, is of 
glass or ebonite, 8 inches long, and the same diameter as the 
other, with a piece 1 inch long at the lower end fitted with 
cement into C, and a piece 2t inches long at the upper end 
going up into the prime conductor, F. The conductor is a 
cylinder of tin plate lacquered black, with two brass spheric­
al ends fitted into it. one of which has a pipe soldered into 
it, up which the end of the glass rod, D, goes and fits tight. 
The rod, E, has a hole, tapped with a screw thr�d in the 
upper end, and a screw is put down from inside the conduct­
or into this, and secures the conductor to the rod. 

1 and 2 are disks 0' ebonite-1 being 12 inches and 2 being 
18 inches in diameter. They are fixed to the axes 4 and 3 
respectively. 4 is turned by the pulley wheel and handle 5, 
and this pulley wheel drives 2 at a rate six times as fast as 
4 goes round. The rate of the upper disk may be more than 
this, but should not be less. The lower disk is t inch thick, 
the uppt'r one a full T"" The axes are of wood, with brass 
fittings at the ends. 

The band in the figure is represented as crossed, but it is 
no matter which way 2 turns. At G is a collar of brass, with 
a pinching screw to hold it on the rod, E, and this collar car­
ries tAe pin at the end of the axle a, on which it turns. H 
is & brallS pipe carried by a similar collar, and carrying the 
comb for collecting the electricity as near as possible to the 
surface of 2 ;  at the oihel' end is a bell, K, capable of rota-

(JUNE 28, 1 873. 
these points are projecting i n  the direction i n  which the disk 
2 is turning. A correspondent says that he put this apparatus 
to his instrument as a matter of faith : it seems iQ work as 
well without it, and he does not in the least understand what 
its office is. Lastly, at L L is the rubber, c'Jnsisting of two 
cushions, which clasp the disk 1 closely, and are supported 
by two thin wooden springs, L L. fastened to a block of wood 
at the bottom, which slides on and off on a dovetail fixed to 
the base A. The cushions are covered with thin leather, 
stufted with horsehair ; and the amalgam is bisulphuret of 
tin, called aurum muBivum, rubbed on the cushions. The 
disks overlap by 4 inches, and run as close together as pos­
sible. The disks should be carefully selected, without wind­
ing or buckles in them. When the machi'l><l is in action, the 
comb at H is connected with the ground bJea chain, and the 
ball at the top of J is brought away from the conductor till 
the striking distance is attained. This machine gives from 
3 t{) 5 inch sparks easily and in torrents, with a condenser 
showing a square foot of surface. One or two of the sparks 
are enough for most poople. There is a necessity for occa­
sionally washing the disks, first with fluid magnesia and then 
with paraffin, as the ozone appears to turn the sulphur of 
the ebonite into a coating of sulphuric acid, wLich attracts 
moisture. This would be avoided by glass discs, but they 
produce much more friction. A piece of Br;stol board well 
dried, and when well dry well coated with shellac, might he 
tried for the disk 2. If glass rods are used for E and D, 
they should be coated with shellac, as the machine is much 
inclined to blow and leak everywhere. 

The above, from the English Mechanic, will inform those 
of our correspondents, who have asked for descriptions of the 
construction of an olectrical machine, how they IDay make a 
good Instrument. 

------------.� .. � . •• ------------
TOBACCO lIAlfGEB. 

Green tobacco is suspended in the drying house by lash­
ing the stalks to horizontal poles with twine, an operation 
requiring some skill, necessitating waste of cord, and often 
causing injury to the leaves. Dr. Frank C. Johnson, of 
Brooklyn, N. Y. , in order to improve upon this system, has 
recently patented a simple and ingenious invention, illustra­
ted herewith, which will doubtless find ready apprt'ciation 

among all cultivators of the nicotian weed. The butt end 
of each stlLlk is passed through an oval metal ring, Fig. 1 ,  
o n  the inner side of which are formed a number o f  notches 
and two spurs. By the means shown in Fig. 2, the plant is 
then suspended to & hook or nail, its own weight crowding it 
against the sharp projections, which firmly hold it. To re­
move the stalk when the tobacco is dry, it is only necessary 
to lift it and crowd it to the side of the ring opposite the two 
spuril, when it will readily pass out of the holder. Patented 
August 27, 1872. 

------------.� .. �, .. ------------
How Deltas are Formed. 

It appears from the observations of Mr. David Robertson, 
F. G. S. , that in fresh water particles of clay were held sus­
pended for a long time before wh311y subsiding, while salt 
water, or a mixture of salt and fresh, became comparatively 
clear in the course of a few hours. The results showed 
that water only slightly brackish had a great power in pre­
cipitating the Clay, and from this he concluded that the 
great bulk of the clay earrled down in solution by rivers 
must be deposited before it could reach any great distance 
from the seashore. This may throw some light on the for 
mation of deltas, and on the silting up of river courses 
within the influence of the tides. It may also assist in de. 
termining how far the glacial mud, for example, could be 
carried into ihe seas by tides and currents. 

------------.�,.�, .. ------------

ting stiffiy on its axis, carrying the brass wire, J, with a. ball 
at the top, which can be thus made to touch the conductor 
or be fixed at any distance from it. At I is a comb attached 
to the conductOr ; and on the other side at 0 a piece of ebon­
ite, about 2t inches long and 1 inch wide, is attached to the 
conductor parallel with the disk 2, and having on the side 
next the disk a piece of varnished paper cemented to it with 
four or five points cut on the edge of the paper, which is 
Ilomewhat wid er on one side than the ebonite plate, so that 

NEW MODE OF PREPARING ANIMAL MANURES.-Coignet 
purposes to treat animal refuse of all kinds with super­
heated steam to effect its conversion into manure without 
nuisance. He is convinced that this will be the best method 
of treating the offal of the slaughtered oxen. 01: the I�I\ 
Plata. 
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STRAW-BURNING PORTABLE ENGINE. 

The main obstacle to the employmellt of steam to any 
great extent, in the agricultural operations carried on over 
the great prairies of the West, is the difficulty of obtaining 
fuel. Forests are scarce, and from this are made the objects 
of preservation rather than depletion, while the high freights, 
and consequent expense of coal materially diminish the 
economical advantages of l'team. It was for this reason that 
corn has recently been burned as fuel, the staple, owing to 
the excessive transportation charges to the Eastern mar­
kets, being cheaper to use for such pur-
poses than either coal or wood. In view 
of the above facts the importance of 
the invention represented in our engra­
vings, for which we are indebted to 
Engineering, will be widely apprecia­
ted, more especially when we add that 
'it furnishes a means of employing 
straw, corn stalks, reeds, and similar 
vegetable matters, which abound in 
enormous abundance in our Western 
States, as a valuable and effective fuel, 
capable of generating sufficient heat to 
keep up steam in a boiler. 

The principal ideas of the device were 
conceived by Mr. Schernioth, a Russian 
engineer, who communicated his plans 
to Messrs. Ransomes, Sims, and Head, 
of Ipswich, England. This firm, adds 
Engineering, " after fifteen months of 
continued trial, have at last produced 
th e most p erfect engine yet invented 
for burning straw or other vegetable 
prodl1ctS. " 

In some of the early experiments 
much trouble was experienced in ob­
taining sufficient atmospheric air 
through the bottom of the fire box, ow­
ing to a deposit of silicious matter 
which .covered the bars with a sort of 
clinker ; and after trying various 
schemes, the following simple method 
was found to be the most practical : The 
bars are placed about 4 inches apart, 
and between each pair is a blunt knife 
projecting about 2t inches above them. 
Each knife is attached to a cross bar 
sliding on two guides under the grate, 
one end of this bar terminating in a 
long handle extending beyond the ash 
pan. When the bars require to be 
cleaned, the fireman moves the knives 
backwards and forwards, giving them, 
at the same time, a side action. which 
cuts out the clinkers, these falling into 
the ash pan, where they are immediate-
ly quenched by a jet of cold water from the feed pump, thus 
avoiding any danger from the escape of the burning ashes in 
cases of win dy weather. 

The apparatu s  for feeding the engine consists of rollers, 
which force the straw in so that each separate piece comes 
under the action of the flame. It is self-acting, and driyen 
by means of a strap, and steam m ay be got up in the same 

way as with any other combustible, by attaching a handle to 
the feeding rollers and turning them by hand inst.ead of by 
steam power. One man only is necessary to feed the strww 
into the engine, provided the 
material is brought to him 
and placed alongside the feed-
ing trough. The average con­
sumption is about four to five 
times the weight of coal ; and 
Rccording to e_xperiments 
made, about ten to twelve 
sheaves of straw are required 
to thrash O!le h und red sheaves 
of wheat. 

The engine represented is 
an ordinary 10  horse power 
portable, except that it is pro­
vided with a larger fire box 
than is used for coal burning, 
and that the tubes are (If 
slightly smaller diameter than 
those ordinarily employed. 
'1'he straw-burning apparatus 
is constructed precisely as 
shown by our engraving, and 
the straw i s  burnt in its natu­
ral condition, and not s ubj ect. 
ed to any artificial drying pro­
cess. On first lighting up, 
the rollers have, of course, to 
be turned by hand to feed the 
straw into the fire box, but 
this is very light labor and 
can easily be performed by a boy. On the oc;)ltsion of a trial, 
detailed in our cotemporary, in thirty-two minutes from ap ­
p�ying a light, the steam had got up to 20 Ibs. pressure, and 
the steam j et in the chimney was then opened. In eight 
miimtes more , or forty minutes from lighting up, the steam 
pressure had reached 31 Ibs . ,  and the engine was then start­
ed, the steam jet being shut off and the belt put on to d rive 
the straw-feeding rollers. The steam pressure then began 
to rise rapidly ; and in fifty-one mi nutes from lighting up, a 
pressure of 60 Ibs. was reached. Subsequently, the pressure 

J titutifit �tUtdtau. 
was raised to 70 lbs. , and a brake, ap;;lied to the fly wheel, 
was loaded so as to cause the e ngine to develope 20 effective 
horse power, the speed being 140 revolutions per minute. 
With this load steam was maintained steadily and with the 
utmost ease, the whole of the arrangements working admira­
bly. The combustion of the straw was thorough and com ­
plete, only a few stray particles of unburnt material occa­
sionally finding their way into the ash pan , while, by an oc­
casional use of the rake or knives already men tioned, the 
grate bars were readily kept clear 'fhe water j e t s  in the 

S1:RAW'-:Bl1ltlUNG �ORrA:aLE ENGINE. 
ash pal1 also thoroughly fulfilled their purpose of preventing 
ignited particles from flying about�an illlportant Illatter 
where thrashing is going on�and altogether the trial was a 
most satisfactory one in all respects. 

One of the illustrations which we give represents a per­
spective view of one of these engines getting up steam, show­
ing the position of one man feeding and the other turning 
the rollers by hand. The other engraving consists of a sec­
tion of the fire box. In these views, a a are toothed rollers 
fitted with malleable teeth, and connected with the engine 

by means of a pulby, b, driven by a strap from the crank 
shaft. These rollers make 48 revolutions per minute, and 
can be turned by hand ",hen getting up s team. The mova­
ble sliding blunt knives or rake, e e, attached to a crossbar; d, 
slide on guides, e e, below the grate, as already explained. 
This rake can be moved with a forward and side motion by 
the stoker by means of the handle, j, thus breaking up the 
silicious crust deposited on the grate bars, g, while a perfo­
rated pipe, 7., is provided for inj ecting water upon the burn­
ing ashes. A shoot, i, carries any small pieces of ignited 

straw back into the ash pan, and j is a wooden trough to 
contain the straw which is to be fed into the furnace and 
which can be removed when the engine is traveling. 

' 
The 

whole apparatus swings on a hinge, k, and can be taken off 
in a few minutes,  and the ordinary fire door substituted 
when coal or wood is burned. 

This i s  without doubt one of the most important steps that 
has been made in the construction of portable steam engineB 
since their introduction, as they can now be used in any coun­
try where vegfltable produce can be raised, instead of, as 

heretofore, being practically restricted 
to those countries where coal or wood 
can be procured. 

TrIal of' the Ne,v Eleetric Light 

Machinery at the House o. 
COOlOlODS. 

Gramme' s magneto-electric machine 
has been now for several months befo w 
the public, and the effects obtained 
says Engineering, have been of such � 
nature as to confirm our statement that , 
scientifically and practically, it is one 
of the great inventions of the age. 

The essential requ isite for the pro­
duction of electric light is that the 
machine evolve a current of considera­
ble quantity and tension, for experi­
ment proves that the most effective ar­
rangement for illuminating purposes is 
neUher quantity nor tension alene, but 
a combination of both, which may be 
easily obtained by paying due attention 
to the gage and length of the wire, the 
connection of the bobbins, and the speed 
with which they are driven. In the 
present case, the velocity need not ex­
ceed a maximum of 350 revolutions per 
minute. 

Such a moderate rate obviates the 
great inconveniences caused in other 
machines by the overheating of the ar­
matures. This is the great drawback 
in Ladd's and Wilde's apparatus, which 
in other respects are admirable pieces 
of workmanship and skill. Practical­
ly this advantage appears to us to be of 
as much importance as the distinguish­
ing feature of the Gramme itself, name­
ly, the absolute continuity of the cur­
rent and its uniformity of direction. 
This development of heat eau�es not 
only mechanical inconveniences, but 
al so, by raising the temperature of the 
conductors, it increases the resistance 
and thus diminishes the strength of the 

current. Now the heat developed in the Gramme machine 
becomes perceptible only when the work to be done is not 
proportional to the current generated. But as the electro-mo­
tive force varies with the rapidity of rotation, it is evident 
that the latter may be regulated to suit the requirements of 
the case.  By attending to this, little or no heat may appear 
in the coils,  and a very large fraction of the power expended 
may be convert ed into useful work. On the night of May 
25, we had the opportunity of examining the apparatus on 
the clock tower ; the speed was only 300 revolutions per mi-

nute. The machine is in the en­
gine reom under the peers' lob­
by ; the interpolar wires are 
bracketed to the walls from 
which they are insulated bv 
passing through the space b�­
tween V shaped pieces of 
ebonite. The wires are not 
covered, insulation from the 
air being deemed unnecessary. 
They are carried from the en­
gine room to the lantern of 
the tower, a distance of 900 
feet ; consequently three times 
that of the Foreland, and the 
greatest distance, we believe, 
the terminals of an electric 
light generator have as yet 
been carried. The gage used 
is  the 000 B. W. G. , or '425 of 
an inch in diameter. The in­
tensity of the light on the 25th 
of May was equal to 8,000 can­
dles. Very dark glasses were 
req uired to look ai. the lantern 
even from a considerable dis­
tance. The beam , as it shot 
through the air, reminded one 
of the lustrous silvery appear-
ance of the tail of the comet 

of 1858 when in perihelion. At the place illumined by the 
beam, obj ects could be seen, and book s and letters read with 
as much ease as in sol ar lii;'ht, allowance being made for the 
mello wness of the one and the brilliant argent color of the 
other. At Trafalgar square, a very black shadow of the pil­
lar was cast oyer the National Gallery ; at the Duke of York's 
column, a very pleasing effect was produced by the sharp' 
and well defil�ed shadows cast by the trees and their foliage. 
At these two places, we endeavored to realize the difference 
between tc e electric light and that emitted also from the 
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clock tower by the 800 gas bur'lel'll of Mr. Wigbam, en· 
hanl'cd by the most o]1lborate optical aids ; and we mUbt say 
that the contrast was indeed very striking, a few min utes 
ha\' i ng elapsed bt.fore w .. weld ab e to discover the path o f  
tbe beam projected by the latter. In t h e  immediatt! vicinity 
o f  thti HOIlIleto, Mr. Wigham'lI light if! very soft and ple:\sing 
to the eye ; bllt at a difotanee, by no m .. ans considerabl<" it 
is scarcely visible. Pllrhaps the proximity of the elt!ctric 
light m:1y contribute to diminish its splendor ; if EO, the re­
sults are all the more in favor of the lIeW machinp-o 

The carbon pCiints are eight inches long and half an incb 
in thlckne.ss. 'fhey la3t for abollt fOllt or fh'e hours, and 
then require to be . <'placed. 

The New Corund u m  Mloes or Penosylvanla. 

Tv tlttJ Editor of 1M &ientifk Amtrican: 
III company with Professor Garth and Messrs. Willcox and 

Green, th.., und"rdigned D'.ade a sflcond \'I5it to the recently 
discovt'red corllndum mille, near Unionville, Chester couuty, 
Pa. Tile proprietors, Messls. Ball ,  Cho ndlpr & Perrt'y, are 
now engaged in mining the corundum and preparing it for 
tbe market. F..,r the latter p llrpose, t.hey have erected the 
appropriate machinery to red uce tile corundllm to powders of  
variolls degrees of fineness. In tl:e reduCtld state, it has a 
nearly white appearance and looks exceedingly c11!an. 

The m ine in its presellt state exhi bits a good expollure · of 
the nearly vertical boi<! of corundum. A deep excavation 
expoJes a brelut of aIm' >.it fourwen feet ill width, di�appear­
ing ea.:!t and west beneath t Ile sllperincumb:lDt gravel and 
clay on the sidrs of the pit. The cre.it ol the bed, upon 
wl,icb the corund um ill being removed by blasting, is about 
five and a half fe'et in thickness. It is of cOllrse impos�ibl .. 
to estimate tb .. extent of the bed of corund um. It probably 
e:uend" along th" breadth of the hill ,  bllt may reacb in depth 
for m'\ny 11l1nd red feet. l'rc.fesnr Garth htl.:! r .. cently been 
inv"'�tigati llg tile corllnd llm and the a�sociu.ted min .. rall! 01 
t1lis mi.le and thos6 of Nortb Carolina ; and he will shortly 
present us wuh a bighly interesting and valud.ble communi-
cution on tho SUbject. JOSEPH LEroy. 

REHARKS BY THE EDITOR.-Corund um, it will be remem­
bered, is the substance r.hemi:lllolly known 11.8 alwnina, wlucl. 
is a!l oxide 01 aluminum, being composed of two p:u-ts 0 1  
the metal aluminum and three parts o f  oxygen gas. An 
impure variety of corundum or alilmina is known as emery, 
while the plll'lr varieties rank among the precious stones, 
known as r.he ruby and the sapphire. Corllndum staLd. 
next to the diamond in hardness, and the prepared powdel'li 
mentioned by our correspondent ar .. extensively used in the 
arts for p,olishina and grinding purposes. 

--.................... --.� .• � . .. ------------
The Chlorodlzlog Prut'e88 01' BXl.l'auClDIr Sllver 

rf'om Re1'ractory Ores. 

To the Editor of 1M &ie1£njk AmtJrican: 
I forward you a specimen of refractory silver ore (from tbe 

Gilpin mine n dar Georgetown, Col ), containingarge.Qtilerout' 
galena, sulphuret of SIlver, black sulphide of silvt'r, green 
carbon:1tcrol copper, covellir;e, copper pyrites, marcasite and 
zinc blende. 

Enclo.led you will find a sample of amnlgam obtained from 
the sami'! gra.d e of ore (mineral from the same vein. ) It Will> 
worked on a lar� scale, one tun and a half at a time, by tbe 
cblllridizing proces.:!, and nlter\vard" am!\lgamated at a cost 
(h�re) not exceeding ten dollu.n pet tun. the mineral bdng 
delivered at the rllduction workll. 

The t'pocimen of retorted silver is from tbe �Ilme amalg,m, 
and i:l ov"r 020 fi ne, a quality which I belie\'e h:\s never lJeCOI't: 
been prodllCtld in the Uuittld Slates, especially from refrac 
tory ore, exc'pt by Joh n N. Palmer, Jr. , who, in company 
with YOllr humblo servant, ,vorked the ore above referred w. 
Th� ore ,vas chloridizetl to Oit  l)tlr cent. 

As m ilch has been said about tbe impossibili ty of amal­
gamating refractory ,.res of Colorado, I for\var;! YO I the 
samples so that YOIl may examine them and tpst them for 
tbe benefit of fcience ; und , if you con�ider th i" article 
worthy of publicity iu the col umns of your illilstrious pa.per, 
plell.8e insert the facts after having t- steJ them. 

Georgetown, CoL PERCIVAL STOClDIAN. 
ltEMARKS' BY THE EnITOR. -Thls result evinces consider­

able proJress iJi American metallurgy. A :ow bullion of 
flom 80a to 500 fine used to be an ordinary result. The 
m lximllm chl')rinatinn by the S'tlte feldt fllrnace is 02t, or two 
per cent less than by M.ls�rs. Pal mer and Stockman. 

.... ---------4.H .• ·� . •• __ --______ __ 

The RetardatIon of t b e  BarCla's RotatIon by '.I.'ldes. 

11. th6 Editor 0/ tlt6 ' &lent�fk American: 
Ha\'ing gi\'en John Hf'pbllrn, in your number for June 14, 

permi:lsion to ventilate h13 reasons for holding that tlle tidal 
mo vements caunot infiuence the ear&ll's rotary· motion, plea�e 
allow me to show why he sbould change his mind straight­
way. 

Le" us suppose that, in the collrae of a year, tbe two great 
tide waves m:lke twelve revoliltions, in direct order, that i �, 
from W. to E. : also, th'Lt the earth rotate�, in the same time 
and direction, 865 times. It is e vident that tbe earth gains 
upon the tides OVI'[ 850 revolutions ; which is plainly the 
same thing, in all its mechanical effect!!, as if the tides stood 
&till and the earth rotated b�tw .. en them 350 times. And Wtl 
have bere an exact picturt' of a rotatlnll' wheel, to whicb a 
brake is applied and held in position by some external powar. 

I IInpp03li it is wt'l l k nown that tbe slow retardation o! tbe 
earth'" diurnal motIon is an established fact in II.8tronomy. 
If J. H. will IItation himself at tbe opposite eeles\ ial pole, 
perhaps he can f .. \,or us with an explanation of tbis fact. 

OBTBOOOX.· 

� titutifit jmtritan. 
�k ...... ____ _ 
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Carbon has hithelto been considcred the sole  alcohol form­
ing element ; but the chief constituent of fiint and quartz, 
namely, silicon, must now be admitted to a;lJare in this 
power, and likcwi"e in the ability to form other remarkable 
compounds. 1 have bere a quantity of finely divided fii:1t 
m ixed ,vith some powdered Hilor spar ; when I pour 0:1 of 
vitriol on the m:xture, and apply heat, a colorless gas is ob­
tained, which, when passed into water, produl',cs a bigbly 
acid and gdatinou� liqllid. Thp gll.8 is a compound of ,he 
element Huorine with sHiMn-the tetrafliloridil of silicon­
and thi"', When brought in c )ntact with water, produces an 
acid called hydrofillo.siltcic and a ql18ntity of gelatinous 
hydrate of silica. 

The clear acid liquid, when treated with caustic soda, 
yields this white salt, the flllo�ilicate of sodium , from which 
lVe directly obtain tbe silicon, as yon see, by simply heating 
lVith "ome metallic sodium. In this case th" sodlum re­
plallOS the silicon, the latter sCI,arating, 11.8 YOIl observe, in 
the tube as a dark brown substance. 

Unlike carbon. smcon in any of its (orms easily combines 
directly with chlorine, pr:lducing the liq uid chloride which 1 
ha\'e in this tube. This ill a very volatile body, boil ing at 
50· C ; and is half as heavy again as water. It can also be 
prepartld from sil ica by beating to fllll rtlllness the finely di­
\'lded oxide and carbon in a cllrrent of chlorine. In compo­
po,itton, this chloride is the silicon. representative of tetra 
chloride of carbon. 

We call easily obtain the impure gas by WlIhler's metbod, 
in treating a componnd of silicon and magnesillm with hy­
drechloric acid. We tbus obtain a colorless, spoutaneausly 
inflammable g,I.P, whicn bllrns with a bright ligbt on contact 
with the air. In i.ts pUI'fl condition, siliciuretted hydrogen 
i� not spontaneollsly rombustible at ordinary prE'ssure, but 
in a slightly rareficd atmospbero it easily inflames. 

The siliduretted hydrogen is e\'idently the chemical an3-
logue of marsh gas, the tetrabydride of carbon. 

It is usual to r .. gard marsh gas as the typical carbon com­
pound from whie1 S:lme alcoholic serips may 1Je supposed to 
.• pring, and, in f8.l\t, aU the alcobols belonging to t!ie group 
of which the well kno\vn wood spiri t and spirit of wine are 
the chief mtlmber.s are c:lmmonly rO&arded as derivativlls 
of marsh gas, in which a part of or all the bydrogen has 
33en replaccd by one or more compound radical!!, such as 
hydroxyl, methyl, ethyl, propyl,  etc. 

In these CMes tbe carbon of the marsh gas is tbe 
grouping element of the compolln d, or tbat oonstituent wldcll 
serves ta bind togetber the different ma.terials of which the 
molecular edifice is constructed. In the same way, the sili­
con in siliciaretted hydrogen may be sdo lvn to be the nucleus 
round wbit'h can be grouped hydroxyl, methyl, etc. , so as to 
form tbe alcobols I shall presently have to refer to. 

In 1857 Buff and Wijhler obiained a \'olatile flln.ing liq uid 
on heating cry�talline sutcon nearly to redness in a 'lUrr,'ut 
of dry hydrochloric acid gas. The pre::ise natlir" of thio1 
liquid was unknown until 1 871, when Friedel and Crafts 
pllblisbed til" results of tbeir admirable researched upon 
81lff and WlIhler'lI liqllid, and sho\vt>d tbat it ,vas a mixture 
of chloride of silicon witb a new body, which proved to be 
the strict chemical analogue ol Gllr well known chloroform, 
;il icon rel ·lncing carbon. 

SiHCP Chloroform. CIICP. 
This body is a color!ess, mobilo, and vary volatile liquid 

\;o'1ing at 31i' C. I have a quactity of It in tllis tube. One of 
its mnst rema.rkable prop�rties is that of exploding witb great 
f.tcnty whe n  its vapor is mixed with air. If I pass the 
vapor of sil icon chloroform into water nearly ice cold , 0. white 
:lol id body is obtained without any evolut inn of llyd rogon, 
and an acid liquid pro:iuced. Tho wbite so� id then collectt>d , 
washed, and dried at a low temperature, forms a wbite in­
!lllmmable powder, wJ.icb was firJt described by Bllff and 
Wahler. Friedel and Ladenburg hll\'e sholVn that tbi� re­
markable body ilt tbe anbydride of the silico· formic acid. 
According to tbe resul ls of my own investigations, the acid 
lil uid to which I referred j ust now contains,  in addition to 
bydNchloric acid, the true silico-formic acid-a body pos· 
s?S3ing ll( arly as energetic red ucing pIoperties as the cor· 
responding acid derived frem wood spirit. 

Starting from silicon · cbloroform, then, we have been led, 
by analogical reasoning in the first instance, to infer the ex­
istence of a sim ple silicon alcobol precisely corresponding to 
wood spirit. On testing tilis induction by experiment, we 
ha\'e ob:ained answers which are, so far as they go, alto • 
gether fa'-orable to the view j ust stated. 

In the course of tbeir elabon.ttl and able investigation of 
silicon compounds, Friedel and Crafts discovered tbat chlo­
ride of silicon easily acts upon commnn alcohoi, prodllcing a 
body which Friedel and Ladenburg ha ve recently shown to 
be easily attacked by a mixture of sodium witb a curious 
substance c >ntained in this tub,_zinc cthyl. The prod llct, 
when treated with caustic potash, yields a budy which bears 
the same relation to silico propyl alcobol that formic acid 
does to wood spirit. 

This silico.propionic acill is in this tube,and is a white. com­
bustible powler, like the silico formic-anbydllde. It is 
fIOluble in warm caustic potash, bllt not in caustic soda ; by 
which character it can bIJ dlstingllished from silica. It is 
oo]y necessd.ry to state that it can be obtained in aqueous so' 
lution, and in the pure state, by Prefes80r Grabaw's \,all18 -
ble dialytic proCl'ss. 

When c.hloride of silicon acts u pon absolute alcobol a 
body is obtain",d which, on treatment with zinc ethyl and 
sod ium, yields an ethereal product from whicb silica-prepi. 
onlc acid. can be obtained by treatment with caustio potash. 
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If, hllwever, instead of 113ing tho caustic alkali wo continue 
the acl i01l of zinc ethy l  and sodinm, decom pose the prod ucts 
with wat .. r in Sl aled tut�es, aud distil, a liquid is olltained 
which contains one of tbe " alcohols from Hin t " wc are In 
searcb o t. In thi!! tnb3 I hav .. a I!mall q uanti l Y  01 tb .. alco, 
hoI . It is tLe sil ico- heptyl alcohol, precisdy corre�ponding 
to a simplt' carbon alcohol receotly disco vered by Nauape. 
tian , both being tertiary alcohuls. We o lVe to Lndt·nburg 
tho discovery of thi:l lo lvcst known term of alcohol" con· 
taining silicon. As YOIl ClIn ob,erve, it is a colorless J iq uid, 
not unlike the ordinary alcohol of wine. It is insolu · 
ble in water, but easily dissol \'ed by spirit and ether. 
Chemically it acts j ust like any of the other alcohol�,prod uc. 
ing ethers, and dissolving the al�_:ali metals to form sodi um 
or potassium alcohol�tes. 'When common spi.-it burns, you 
are aware that its flame is neat ly colorles�, bllt I sball now 
hurn some of our alcohoi from Hint, and you will fbd , par, 
ticillarly when Wd fe€d the flame with oxygen, that a. bJigb t 
ligbt is emittl·d. 

Clearly defined tbough tllis alcohol is, it Joes not stand 
alone, for at least one other compound of the same order if!l 
known. It was suggested in 1870, by Friedel and Crafts, 
that silicon ethide-a body easily prepared by the ac.ion of 
chloride of silicon on zinc etbide-might be rl'garded as fue 
hydride of sil ico nonyl, and should stand in th", samc fJ.'la­
tion to an alcohol that marsh gas docs to common wood 
spifit, or ethyl bydride t-o ordinary alcobol. 'I'his h appy 
idea, wben Pllt to the test of eXI-erimtlDt, was fully j l lst lfied 
by tbe result, for on treating sil icon ethide in esSt.'11tial1, tho 
IIIlIIlC manner that we should adopt in preparing wood spirit 
from marsh gas, a colorless tlq ll id, hghter than, and ine.,lu 
ble in, water is obtained. The boiling point of this bo.ly is 
100 ' C. It yields an ether wit-h acetic acid,dissulves sodilU.ll, 
forming an alcoholate, and. ill fact, conforms to the general 
hahits of the alcoho)1I or the series to which common spirIt 
b"longa. It is precisely similar to tne nony 1 alcohol prepared 
by PdOUZ6 and Cabollrs from American petroleum. 

L:1denburgh bas very recently ad" anced even beyond the '  
point we l.a\·e 110W reached, and has shown that tho chloride 
of silicon ca.n b" made to yield t lVO (,thers, which corre:: pond, 
11.8 I may Sllggest, to silico nonyl diatomic and triatomic 
aloohols. 

In all the preceding compounds but one atom of silicon is 
present, and tho llgh the silicon i n  these cases occupies the 
chief positien as the grouping element, we should much 
like to see silicon uniting with silicon and forming a 1l101'0 
condell:!Cd compound with hydrogen. Happily, howlOver; 
very important eVidence, even upon tllis point.  is forthcom· 
ing. for Friedel aud Lad"'I1burg ha\'e di�covered corrcfpone. 
ing hexa.cbloride, io:Hde, and bromide ol l:!i �icolJ, and treat· 
ment of the hen iodlde with zin.c ethyl enables us to obtain 
the etbide. 

It is not improbable tbat, in the last named compound, we 
ha\'e tbe sta�ting point of a new series of still more com. 
plex bodies, anal'>gous to derivatives or oleJiant gas rather 
than to those of marsh gas. 

A rich and beautiflli lield for cbemical research appears to 
lie b� fore us in tracing out the analogies between the c�m­
pOllnds of carbon and silicon, and recognizing the chemical 
reprellentatives of many of the most complex " organic com· 
poundl:l" in the native silicates which form so large a part of 
the crust of tbis earth. 

The practical val lie of scientific research is rarely cpyarent 
at first. Who could have susp.cted that the benzol., dis· 
covered by tbe venerable pbilosopber whose name is eo II:. 
separably connected with this institution, would have proved, 
in tbe al l ,  hand s of Perkin and of Hoffman, the chid SOUICO 
of many of the exquisite dyes now largely manufactured in 
this .country ? Y ct in thi�, as in a hundred of other in· 
stances, thc small and apparently ueeless scientific seedling 
has gradually expanded into the J:ltrong tree, yielding ils' 
rich store of useful frllit. L.·t us hopo that a s' milar futulo 
,\\vaits some of the alcohols from Hint wllich 1Ja.\-e lleen [" ­
rerred to, and that, in pur�uing our studies of the silicon 
analoglles of t.be more complllx ca.rbon compounds, \ve may 
be led to appreciate more flllly than Wll have hitherto dono 
the admirable economy and harm'lny of Nature • 

. .• � . .. ------------
Boo mln.:. 

II Dooming " is the name of an operation witb wbicll pro­
bably our Eastern readers are not generally familiar. Hence, 
we extract, from the column:! of the Mini",,, Retie'UJ, an ex· 
planatioll of the process as practised by the minllrll of Colo. 
rado. Booms are built and run for two pllrposes : the disco\,. 
ery of "eins hidden unuer tbe deep slopes of tbe mountain 
sides Ilnd the working of gold plllCt·rs on a large scale. 

The reservoir is first constructed at tbe head of th" g.round 
to btl \yorked ; into tbi s water is condllcted , ·from tL e most 
C.lnvenit'nt source IItill  lJigher up, by Humes or dit chpr. 
These reservoirs vary in size from a small pond to Iln acre 
or two lake, and the ditches are often eigbt, ten, and t weh-e 
milt'S long. Whcn tbe basin is full ,  and a continuous head 
of water is in run ning operation, gates are opened, letting 
loose tbo whole volume of t1le liquid, which tears down the 
muuntain side in a b nge volume, sw"pping everytbing before 
it, carrying tuns of boulders, gravel, and dirt down to the 
gulcb bebw. If auriferous ground is to be worked, a long 
and massive woodeu fiume is bllilt at the loot of thl' ldl:, 
into whicb the dlb'l'OB is carried ,  with all the force of tbe fall. 
ing waters and the sand and rO" ks wasbed along in it!! cour, e 
while tbe gold is deposited by its own gravity, lw.bind tl,e 
riilltls in the bottom of the race. These Humes are oif en 
tbousands of f ... et long, and as rocks of oll siz!?s and weights 
are carried ",lollll in them, tbey must be built with great 
strength l lld solidity. to withstand the imml'nse wear. 

1£ it is the obJ<:ct, aowl:ver, merely to uncover the veins of 
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which no trace can be found by a.cientific pro�pecting, no 
flume is built in the gulch, but the water allowed to take 
it!! own \·ours... On its way down the m'Juntain side, it cuts 
out a huge trough from 20 to 50 feet wide ; and if the opera­
tion iii prosecuted with vigor and plenty of cash. the bed rock is 
reached and s wept clean from top to bottom, and a huge 
delta of mud, !:,OCKS and clay left in the valley below. The 
water is then shut off, and the ownerd of the boom examine 
the clean rock and tllaim all the veins exposed . 

. . • .  �-------------
SANITARY NOTES···SEWERAGE AND SEWAGE. 

It is no exaggeration to say that the problem of the con ­
ver:;ion of the eltcrem�ntal waete of towns and people and 
the rAfuse of factories into useful materials is now engaging 
as much o f  the attention of intelligent minds througho ut the 
world as any social que�tion. The English press is hurdened 
with p U blications on this generai s ubject. Chemhts, farm­
er�, political economil!ts, "I'gineers, and physicians are all at 
work upon it. Costly experiments are being constantly 
made to test the worth of the various pr.>posed plans. Stock 
co:-npanies are formed. whose business is first to make money 
for themselves at any rate, and, secondly, to bem·fit the rest 
of the world by thHir ventures. From all this excitement we 
ought to derive much useful information, and, from the 
experience ;, ained in foreign countries, gather knowledge 
which may be turned to practical account in solving a pr'lb­
lem which, in the natural course of the country's growth. 
must eventually ba forced upon us. In briefly considering 
the t ubj. ct, we draw for our facts upon the r.'cent report of 
the State Board of Health of Massachusetts, and premise by 
explaining what i6 mcant by the wurds 

" SEWER,
" " SEWERAGE,

" 
AND " SEWAGE.

" 

The hst two are often confounded ; b::tt they signify quite 
different thing�. A sewer is an underground passage for the 
conveyance of water, filth and fluid, or half fluid, refuse emp­
tied into it from t.he small!.)r drains from house�, factories, 
and streets. S3werage is a system of sewers or subterranean 
cond uits, and the word referil ouly to these works or con­
struction�, while 8�(/)a,ge is the material which is or may be 
conveyed in sewers. P uillic health rt'quires that the foul 
fl u ids, half solid� and solids, resulting from human excretion 
from the wast" of food, from washing, and from the refuse 
of various manu'actures, shall be eithpr speedily removed 
from among the li ving, or that the character of these mate· 
rials shall be so changed that they will not undergo decay. 
We have therefore to consider, firt!t, the primary means of 
getting rid of thi8 noxious waste ; and second, how to utilize 
its valuable properties after we have provided for its re­
moval. For merely disposing of h uman refuse, there are 
two principal systems to which we shall all ude. The first 
is the 

DRY EARTH SYSTEM. 

Abundant experience has shown, and in these columns we 
have repe"tedly explained the fact, that earth (not gravel 
or sltnd) . when carufully dried so thllt it has lost all cohe­
rence or stickiness, and has become a powder, possesses the 
power of absorbing and reducing to an inodo,\,ous form the 
excretions of the human body, provided it be applied in 
quantities so as to completely cover and absorb all fluidity 
thereof. The mass may be removed at convenient timt s and 
seasons and used immediately as a fertilizer for land, or it 
m',y be dried and employed many times without giving off 
any offensive odor. Similarly, dry ash of hard coal or 
anthracite may b;) used instpad of earth. 

In densely populated cities and towns tbere are difficulties 
inberent in ttis FYdtem which will render it .. general use 
impracticable. If it i� intended to ab ;orb both the solid and 
fluid excretions of the human body (and the latter contain 
far more fertilizing material than the former), fo ur or five 
pounds of dry earth must be s u pplied dai ly for each indi­
vidual. Thu .. , in a city of 100,000 people, 250 tuns must be 
brought in every day from the surrouLding country, and a 
somewhat larger amount .�rried aut. And this m ust be 
divided among some 10,000 different houses. each of which 
mu�t be carefully provided for. At the present high price I)f 
labor, it is evident that, fi nancially, such op"lrations are out 
of the question. The case, however, id altogether different 
with country houses with land from which the earth may bt· 
taken and to which it may bEl prl)fitably returned. H ere the 
wells will be protected from fouling, the �tench of unsight.ly 
outhouses prevented, and the annoyance occasioned by frost 
obviated. In prisons and large establishments where labor 
is cheap, and po�sibly in boarding Achuol�, the system may 
also be advantageously applied. Without I roceeding fur­
tber into a subj .. ct which we have already fully treated both 
in theory and puctically, by illustrating and describing the 
many excellent inventions which have be€n introduced for 
its application, we proceed to thl\ r.econd systematic metllod 
of disposing of human excretion known as the. 

WATER CARRIAGE SYSTEM. 

This is by the underground drains and sewers which all 
compactly built towns are obliged to have in order to get 
rid of the surface water fa!ling as rain, and also for drainagOl 
of the soil. With these sewerd, by means of water c10set6, 
baths, etc. , the interior of d wellings are brought into close 
Mnnection. Consequently, whatever gases are contained in 
these underground passages seek to diffuse themselves 
throagh the buildings. These gases are dangerous to he/�lth, 
though what the specially noxious element in them is, no one 
can define. 

The sensible properties of sewer air are q uite remarkable. 
It is by no means footid, as many people suppose, neither is 
it pungent or ammoniacal. It is rather nrglltive in charac . 
ter, faint in odor, mawkish , sm'.lIlillg perhaps, more like 
soap than any other familiar 8ubl!tanCb, This air frequent. 

J dtutifi' �mtricJu. 
ly escapes into hou8e�, diffusing a virulent poison and carry­
ing with it the seeds of disease ; it is subject to pressure 
trom sudden influx of water in rainstorm", and in spa board 
towns by tl1e action of the tide. It is also caused to Jise 
from the difference of temperature of the house and sewer ; 
and unless the joinings of th" soil pipes are pHfect, and 
have not become leaky throngh contraction and expanRion , 
it is forced out and quickly �preads through the dwelling. 
Defecti ve traps and similar imperf"ctions in the plumbing 
also form free vents. 1.<'or these r�asons, it is  best to gi ve 
the whole draiJ .. age plan ,)f the house the freest possil>le 
communbation with the outer air at a p )int so elevattld that 
the sewer gases cannot fail to be diffused and got rid of. Tb is 
can readily be done, while building, by carrying the soil 
pipe, made of iron, at full s ize, th rough the roof, and leav· 
ing it open lIke a chimney. By thill arrangement all stag­
nat ion is prevented ; the contents of the house drains are 
constantly exposed to tbe oxidizil!lg and purifying infl uence 
of currents of air ; whpn rain cflnductors are filled with 
water, there is still free escape for the sewer gases ; and the 
water traps throughout the house are relieved from pressure 
both of the pent up sewer air on the one side, and of suc· 
tion or atmospheric pre�sure on the other. In the house� 
already built, a lead pipe lIlay be readily cp.rried from the 
highest point of the soil pipe directly through the roof ; 
but the larger the pipe and the sttaighter its course, the 
better. 

THE TREATME:t."T AND VALUE OF SEWAGE. 

EX'{leriencH having shown that the befit method of getting 
rid of t'xcr"tal and other matt,ers is by the water carriage 
Hystem, the q uestion ariRes what shall be done with the 
sewage. As we ha.ve above intimated, many and various 
plans have been proposed, from which the conclusion may 
be justly reached that the purification of sAwage is a possi­
bility to an extent t,hat it  may be discharged into running 
streams without vitiating the water to any extent other than 
to unfit it for drinking purposes. The writer of  the report 
before us q uaHfies this vi,,'V, howllver, with the opiuion tha. 
no process has yet been proposed which, "nless in excep 
tior:al cases, renders the purification an operation of real 
profit, although it m;l,y be conducted so t l1at there shall be 
some pf'cuniary return. Before en .... ring upon the descrip­
tion of some of the priucipal plans, it may not be amiss to 
add a word as to the value of this waste material Tbe 
value o f  the annual voidings of an average individual i", by 
competent authority, estim!Lted at from $ 1 . 6 1  to $2. 01.  The 
value assigned to " av('rage " sewage by the English R.ivers 
Pollution Commission is per 100 tnns $t 10, or about 4 cents 
per tun. Then sewage of London, for example, is estimated 
to amount to 260,000.000 tuns annually, which, considered 
as worth only two cent.s a tun, aggregates $5.000,000 ; that of 
New York would be worth close up')n $2, 000.000. 

THE LIME PROCESS 

consists in mixing the se wage with a certain proportion of 
milk or cream of lime, agitating the mixture violently and 
then aUowing it to subside. There settles from the mixture 
a copious precipitate of a highly putrescihle mud, whi le the 
liquid flows off in a tolerably clear cond ition. As far as 
purifying the sewage is concerned, the process is a failure. 
The suspended matt.er ; removed are also found to contain 
only about one tenth of the valuable constituents ; so that,as 
a manure. the product is of no �pecil\l merit. 'fhe drying 
of the m11d is a very offensive operation. Practised in 
Eng'and, the manure only brought l s. per tun, and sold 
s]:-aringly. 'fhis s tun was about one third its cost of pro­
d uction. 

BLYTH
'
S PROCESS 

consists in attempts to recover the ammonia from the sew­
age. Superphosphate of lime and a salt of magnesia are 
ad ded. under the supposition that an insoluble phosphate of 
magnesia and ammonia will be thrown down. Unfortu­
nately, howevflr, this compound is only insoluble in the 
pesence of an excess of ammonia ; and, moreover, analyses 
show that a third part of the phosphoric acid added is left in 
the solution, prodng absolute loss. The English Sewage 
Commission consider this the worst and most costly plan 
yet proposed. 

nOLDEN
'
S PROCESS 

is a patented operatIon, ann consists in mixing the sewage 
with sulphate of iron, l ime, and coal dust. It not only fails 
to remove the putrescible organic matters in solution, but 
actually augments their quantity. An anR lysis of the air 
dried mud showed the presence of only '3 per cent phos­
phoric acid, '004 per cent ammonia , and 0'555 per cent of 
organic nitrogen ; so that, as a manure, it is practically 
worthle�s. 

THE A B C  PROCESS 

we fully d escribed in a recent issue of our journal. It de-· 
rives it� name from its essential ingredients, alum. blood , 
clay, and charcoal, which are mixed with water and run into 
the sewage in a continuous stream. The good results obtained 
by its use we have already fully detailed. 

THE PHOSPHATE PROCESS 

is founded on the fact Lhat certain mineral phosphates, e.'pe­
cially those containing alumina, w hen in iJ. hydrated or 
freshly precipitated state, eagerly combine with the organic 
matter contained b the sewage, it being sufficient merl'ly to 
agitate tbem in the most fretid sewage to deprive it of all its 
odor and color, even if tinctorial substances of great intensity 
be present in the solution at the same time ; while the phos­
phate of magnesia combiues with the ammonia contained in 
the sewage, and precipitates it als., in the state of the double 
phosphate of t m :nonia and magnesia. The proress delays 
putrefaction in tile effiuent water. but the amount o f  ammo· 
nia carried down by the precipitate is found to be practic1l.lly 

nothing. The manure is of course val uable on account of 
the proportion of the phosphate used in its manufacture ; but 
it is hardly probable that it could b9 made the source of ex­
tended profit. 

MORFIT
'
S PROCESS 

replaces the natural phosphate of alumina by a new arti­
ficial material. which is in fact a waste product at present, 
being the " mother water " as eliminated by the prOCHsses of 
the inventor for the precipitation of pnre phosphates of l ime 
from hydrochloric solutions o f  mineral phosphates of  lime. 
In his recent work on chemical ftlrtilizerd, Dr. Morfit says 
that the precipitate forms a superior special manure for clay 
soils, and devotes an entire chapter to detailed descriptions 
of methods for its utilization. 

-------...... . �. ------------
The Largellt Rallroad Shops In tb e ''' or1 d. 

Located in Chesl.ire, one of the midland counties of En­
gland, and situated on the London and North 'Vestern Rail­
way, some five sixths of the dbtance between tl,e metropo­
lis and Liverpool, is Crewe, a small and in.ignific·llJt town 
by itself, but a city of no mem importance wheu considered 
in connection with the vast works which it contains. The 
estal)lbhment which supports, and , in fact, forms the town, 
the population and ext ent of which is abou t  half that of 
Worcester, Ma�s. , was original ly laid down by George and 
R ' b�rt Stephenson, and is known as the Crewe Works, ot, 
as it would b" termed in this country, the I\hop�, of the Lon­
dllD and North Western Railway. lillre no less than six 
thouAand hands are employed, building 01' rebuilding tIle  t wo 
thousand locomotives used upon th s longpst of English rail­
ways, or working upon the two hundred and twenty engines 
which, it is calcull\t .. d, are always at the works for repairs. 

A currespond .. nt of the Boston JO'l1'nal of Oommerce llll.s 
recently visited this great factory, and ,  from the graphic let­
ter which he writes, we extract the following intert'sting par­
ticulars : He says that a most extraordinary variety of e8� 
pecial tools is employed, among or.hers sev. ral testing ma­
chines for trying the strt-ngth of materials ufed. Samples 
of evt-ry variety of material , and especially the boiler iron 
and steel, are su bn:itl ed to these macll iue�. For .he proving of 
the iron for axl"s, there was a litt le machine in wh i ch a sam: 
pIe was �ubmitt"d to a rapid series of torsional strai n s  till  i�  
broke, the number of the�e, reglfltered by a count er, being 
an index of the character of the iron. As an illustration of 
the attention to the smaller details of expense, a duaning 
machine was running in the brass shops, con8i�ting uf an 
endl'. ss belt studded with small n.agnets, whidl , pa8sing 
through the mass of filings in au incliued bough, thoroughly 
clean"d them of all fragments of iron. A large number of 
m illing machines were in use fer smaller work, especially 
such as finishing the heads of nuts and bolts, and many small 
bench shaping ami slotting machines were run ning as lOnny 
as 160 strokes per minute ; engaged ill a similar work, by 
using cheap labor (boys of twelvH), the latter cuuld compete 
with the former. Among other larger machines was one for 
grinding large plane surfaces, such as base and framp plates 
and side plates of tenders, instead of planing them, the work 
moving in a trough containing water, and the whole arrange­
ment being quite on the plan of a Danidls pl.lner. Mnch 
smaller flat work was fin ished by grinding in machines ar­
ranged to produce a level surface by self-operating atta�h· 
mpnts . 

Perhaps the most remarkable thing in this part of the 
works was the huge lathe room, more than two hundred feet 
long. and filled with a double row of driving wheel lathes. 
Many of thAse were of eight feet swing', and 0; the heaviest 
description, carrying flur cutters at oncf'. A rl·markable 
machine, nt'ar these, was a milling tool for milling ont the 
inside Cl anks. All th", engines have inside connection�, the 
axles are forged solid and milled , inst ead of  being t urneci 
out. The (lutter of thi;! machine was four f .. et in diametpr 
and about fivol inches fall. There were here many other pe­
culiar tools, such as a maclJine milling two key ways, exact­
ly at right angles, at once, in the two ends of a locon.oti vtl 
axle. Also a wheel rimming machine, e nd another for slotting 
out in a proper curved form, the inside rims of locomotive 
wheeli' between the Fpokt s. 

A new process for making steel tires is here employed. 
The steel is cast in the form of truncated cone�, the smal ler 
end to form the outside of the tire. While /ltill hot it i� in­
troducf'd �o the horizontal steam hammers. These consist of 
a couple of enormous masses of iron. each running on a lit­
tle tracll., and moved back and fortb, by m<:>ans of p i ston and 
rod,  by a large steam cylinder behind each, the steam valves 
of each of which cylinders arc operated by a common : ever. 
By passing through two Rets of these hRmmer�, the steel is 
thoroughly workf'd up. and leaves thpm in the form of a 
thick disk. Carried from these, it pa5ses to an upright ham­
mer, with a sharp conical pnd to the 8trikiug part. This 
soon forcell a hole through the d isk. wh kh, being turned 
round and round, and over and o ver. becomes a thick l ing. 
Again heated, it goes to another hammer. This hammer has 
a very beavy anVil, with a peculiar slope to one side, from 
which projects a stifi horn. Upon tlJ iil horn thll rin.,:\, i·S 
hung. The face of the striking part is form�d to the sl"pt' 
of the rim and flange of the wheel, and as the workmen ma­
nipulate the wheel under its blowF, slipping one portion ufter 
another of the rim up to receive the atrokf', the whole tire 
gradually expands to the requisite diameter, and is rendy to 
be turned on the inside and driven on to its wheel. 

These detaild were noticed in but a small portion of the 
vast factory, but serve to givH an idea of the completeneBl!l 
and magnitude of its construction and fittings. 

------------.. � . • .  �.----------
ALL new snbscrl"tlons to the SCIBNTIFIC AMERICAN will be commenced 
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unless back numbers are o-dered. All the numbers bac .. to Janu ... ,. t" 
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BEE PROTECTOR. 

The ingenious htventor of this device, before putting his 
ideas into practical shape, doubtless became convinced of  
the immutable truth of these facts : First, the busy bee im. 
proves only " shining hours," and gathers honey from open. 
ing flowers only by day ; second, the bee moth has a predi. 
lection for stealing honey under cover of the night ; and, 
third, chickens retire to their roosts at twilight, and are 
&roused by the " shrill clarions " of the masculine portion of 
their population at an excessively early matutinal hour. To 
utilize these propositions to compass the desired end, was 
the problem : how it has been solved, we proceed to show. 
The bees are expected to enter their domiciles a little before 
dark. After they are all in, the period for 
the roosting of the chickens arrives. The 
latter, alighting on their perches, operate 
machinery which closes the hive gates and 
shuts the bees in. The bee moth, on attempt. 
ing his burglarious operation, finds himself 
barred out, and as the mechanism of the de· 
vice is beyond his comprehension, it is to be 
inferred that he retires in disgust. Mean· 
while the chickens repose until the early vil· 
lage cock proclaims the morn, when they 
abandon their perches to resume their geolog. 
ical investigations into the surface of the ad. 
jacent soil, and thus return the bees, their 
honey 11011 safe, to the airs of heaven and flow· 
ers of earth. For the benefit of all who may 
be interested in this strikingly novel applica. 
tion of the force of gravity through the me· 
dium of chickens, we append the following 
detailed description of the mechanism, a plio· 
tent on which was granted June 28, 1870, to 
Jeremiah Cory, of Holden, Mo. : 

A is a horizontal rock shaft, secured in 
suitable bearings and provided with three 
arms, B, C, and D. The arm. B, within the 
house supports a vertical sliding post which 
is ueld in guides, and bears the perches. The arm, C, car· 
ries an adjustable weight, sufficiently heavy to overbalance 
the post. and keep it elevated when the roosts are unoccupied. 
The upright arm, D, is connected as shown by the dotted 
line with the rods, E E, attachP.d to the gates of the hives. 
Suitable weights, F, are arranged in connection with the 
rods, E, so as to hold the gates open. 

As the fowls mount upon the roost their weight depres�es 
the post, and it, in turn, presses down the arm, B, and there· 
by rocks shaft, B, and its arm, D. The latter, operating the 
rods, E, closes all the hins. As soon as the roost is vacate:!, 
the weights bring the parts to their original positions. The 
advantages claimed are the regularity and certainty with 
which the hives will bE: closed and opened, and the fact that 
any number of hives may be connected with the device and 
simultaneously operated. 

------------44H •• • �. __________ __ 

BREWSTER'S PATENT CO.BIlUTION TALLOW CUP. 

The object of �he invention herewith illustrated is a steady 

or continuous lubrication of the cylinder and slide valves of 
a steam engine, thus preventing all wear of the working 
parts and economizing power without the usual waste of lu· 
bricating material. It consists in a combination tallow cup, 
and is claimed to be equally well adapted to marine, station· 
ary, and locomotive engines, and also to have afforded reo 
suIts in every way satisfactory, during the period in which it 
has been in use. 

In the sectional view annexed, A is the main reservoir and 
B an auxiliary reservoir or charger, containing one tenth the 
quantity of material that the former receptacle is capable of 
holding. C is the main valve connecting directly with the 
cylinder, and D is a secondary valve closing communication 
with the reservoirs, A and B. These valves are operated by 
the handle, E. F is the feeding valve, closed when the main 
valve, C, is opened and actuated by the wheel, G, serving to 
regulate the openings, H, in the stem, 1. J is the inlet fun. 

nel with valve· seated plug. The main valve, C, being closed 
by means of the handle, E, the plug, J, is unscrewed, and 
the reservoir, A, is filled with tallow to the openings, H, 
when the plug is replaced and the valve, F, is closed. By 
opening the valve, C, and closing D, the tallow in the charger, 
B, is allowed to pass into the cylinder, when the valves 
are brought back into position. Nothing further is required 
until the supply of tallow thus afforded is exhausted, when 
the same operation is repeated and the contents of the char· 
ger again allowed to escape. 

To render the action of the apparatus continuous, the 
valve, F, is opened, when the steam, passing up through the 
stem, I, into the reservoir, A, condenses and falls to the bot· 

BEE PROTECTOR. 

tom, raising the tallow to a level with the openings, H, from 
which it is sucked into the cylinder by every stroke of the 
piston as long as the supply of tallow remains. The reser· 
voir is left filled with distilled water, which is let through 
the cylinder after stopping the engine, by removing the plug, 
J, and opening valves C and D. In case of any foreign sub· 
stance entering the reservoir, it may be blown out while the 
engine is in motion by allowing the steam to rush through 
the plug funnel. 

Among the other advantages claimed may be noted strength 
and cleanliness, together with beauty and simplicity of con· 
struction ; it is also stated that the device is steam· tight, pre· 
cluding leakage, and thus dispenses with the usual means 
employed to absorb the waste. It may be used as an injec· 
tor at stated intervals or, by arranging the valves as above 
described,. as a self feeder, as desired. The cup requires fill· 
ing but once a day, feeds regularly, has no cocks or similar 
mechanism to get out of order, and is economical in its ex· 
penditure of lubricant. 

The manufacturers state that it has elidted favorable tes· 
timonials from many leading engineers and master mechan· 
ics, and that its efficiency has been, in every respect, demon· 
strated. For further particulars address Messrs. Davis & 
DuBois, southwest corner Leopard and Otter streets, Phila· 
delphia, Plio. 

- .•. -
SOLDERING TOOL. 

Mr. John C. Tauber, of Ridgeville, Ind . ,  proposes to do 
away 'With the present rather inconvenient method of hand· 
ling a stick of solder and the heated iron, by the use of the 
device illustrated herewith, for which he has recently ob· 

tained a patent. It consists in a metallic vessel, in the form 
of an inverted cone having a minute aperture at the bottom. 
It is provided with a flanged rim and socket to receive a 
handle ; and around its lower part is placed an annular bowl 
or trough. The conical vessel is filled with solder and flux, 
and the trough, with cotton cloth or wick saturated with ke· 
rosine. The latter, being ignited, melts the solder, which, 
flowing from the hole, can be distributed uniformly upon the 
work, in greater or less quantities, as may be desired. 

------------4.H . . .... .. _________ _ 

BOYNTON'S REVOLVING EVAPORATOR. 

The invention represented in the accompanying engraving 
is a portable revolving eVlq)Orator, by means of which it is 
claimed that fruit, vegetables, meat, fish, and similar per· 
ishable substances can be dried, each forming an excellent 
preserve which, while compact in bulk, retains 11011 the value 
of the fresh product and can be kept and transported in any 
climate. 

The material to be treated is spread upon the shelves of 
netted wire shown in the foreground of the illustration. A 
number &f these when filled are placed upon the projecting 
rails, A, which line the sides of the eight compartments into 
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which the rotary portion, B, of the apparatus is divided. Ho 
air passes through these chambers entering from the pipes 
C and D, in the manner hereafter to be described. 

The hollow fixed base, E, and also the similar upper por. 
tion, F, are, by radiating partitions, divided into inclosed 
sectors to correspond and coincide with the compartments in 
the rotating part above and below. All of these partitions, 
with the exception of those which form, as it were, the pro· 
longation of the walls of one chamber, are provided with 
apertures, as shown in . section at G. '1'he solid partitions 
just alluded to are securely packed with felt, so that when, 
by the rotation oUhe revolving portion, B, any one compart. 
ment is turned so that its walls correspond with them, such 

compartment is completely cut off from all 
communication with the rest of the device, 
and hence from any supply of heated air. 
The object of this is to enable each chamber 
to be filled in succession without allowing of 
the escape of the heat during the operation. 
From this it will be observed that, of the 
eight compartments, one is always ready for 
filling, and consequently the evaporating pro· 
cess is restricted to the remaining seven. 

Let it be supposed that a chamber has reo 
ceived its supply when in the position, H, and 
that the machine haa been revolved to the 
right, and the compartment opened as shown. 
The heated air then enters from below by the 
pipe, C, passes in the direction of the arrow 
up through the material on the shelves, thence 
through the orifice, G, down through the next 
chamber, thence under the right hand wall of 
the latter through the perforated partition, up 
again through the following compartment, 
and finally makes its exit through the con· 
duit, I. In.the remaining four compartments 
the heated air proceeds down from the pipe, 
D, throug'b the first division, up through the 
second, and so on through all the chambers, 

at last escaping through the chimney, J. 
When the material is over the pipe, C, it is acted upon by 

air heated to 220' ; when under the pipe, D, the temperature 
is 180' ; and in the last compartment from which it is finally 
withdrawn, the heat is 120'. The windows shown in the 
covers of the chambers afford admission to the shelves for ex· 
amination ; and at any time the rotary portion can be set in 
motion, carrying any desired compartment to the filling door. 

It is hardly necessary to point out the advantages of this 
device for preparing vegetables and articles of similar nature 
for transportation or for naval and military purposes. The 
inventor states that, during the past year, apples, peaches, 
pears, strawberries, raspberl'ies, grapes, potatoes, corn, and, 
in fact, almost every variety of fruit and vegetable ,  have been 
successfully treated, producing preserves equal to the best 
canned &rticles. For fruit growers, who during the coming 
season may suffer through overstocked markets, an excellent 
means of utilizing their produce, which might otherwise 
pron a total loss, is here afforded. The apparatus can be 
seen in operation and in 11011 its various sizes at the factory of 
the Vineland Dehydrating Company, Vineland, N. J. , or fur· 

ther particulars may be obtained from the manufacturers , 
Messrs. C. A. Boynton & Co. , at same address. Patented 
April 23, 1872. 

------------•• H •• � • •• ------------
PUTTING SCREWS IN PLASTER W ALLS.-It often becomes 

desirable to insert screws in plaster walls, without attaching 
them to any woodwork ; but when we brn them in, the 
plaster gives way and our effort is vain. And yet a screw 
may be inserted in plaster, so as to hold light pictures, etc. , 
very firmly. The best plan is to enlarge the hole to about 
twice the diameter of the screw, fill it with plaster of Paris, 
such as is used for fastening the tops of lamps, etC. , and bed 
the screw in the soft plaster. When the plaster has set, the 
screw will be held very strongly. 

• ••• • 
Robert Marsden Latham, Secretary of the Inventors ' 

Institute of London, and editor of the &ientifle and Literary 
Review, died recently at Hampstead, England. mt. 38. 
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l'ARLOR AQUARIU][ AND I'OUNTAIN. ticity, and contracts considerably. This depends evidently 

That there are no ornaments so beautiful as those formed on the penetration,into the capillary tubes of the wool,of that 

by the hand of Nature, is a fact which is becoming gener. soft and viscid sulphur which is liberated from the hypr)sul. 

ally recognized in the decoration of our dwellings. Rustic phites. The singular property which sulphur in this state 

baskt'lts, filled with gracefully trailing plants, vases of grow. possesses of acting as a mordant for aniline gret'n is not com· 

ing flowers, clinging vines allowed to run in unkempt pro· mon to sulphur in all its modifications. Thus the solution 
fusion over windows and doorways, are now among the most of flowers of sulphur in the sulphide of carbon leaves wool 

admired embellishments even of the stateliest saloon or draw· completely incapable of attracting the dye. The same rule 

ing room. Not only is growing vegetable life in its ever holds good, though to a less extent, with the polysulphides, 

changing form thus employed in the beautification of modern which in all probability generally contain traces of hyposul. 

homes, but, beside, animal and insect existence is called in phite. The mordant for aniline green is the insoluble elec· 

to aid in the general adornment. A foreign cotemporary reo tro.positive sulphur, as proved by the following experiment : 

cently published an engraving of an insectarium, consisting When a sample of wool mordanted with hyposulphite is ex· 

of a Warman case of glass, inclosing a number of growing hausted with sulphide of carbon, it loses nothing of its 
plants, among the verdure of which were 
represenkd gorgeously hued butterflies, 
which, placed in the receptacle, were 
kept alive and nourished by the growing 
vegetation. 

Our engraving illustrates a very taste· 
ful parlor aquarium, made of cast iron 
and bronzed. The design is taken from 
th'l catalogue of the Jordan L. Mott Iron 
Works, of 90 Beekman street, in this 
eity, from which work we recently made 
other selections of ornamental objects in 
metal. The hight of the stand is 57 
inches, and its diameter 34 inches. Above 
is an octangular glass.sided vessel for the 
reception of the aquarium, in the middle 
of which is arranged a miniature foun· 
tain, and around the corneTS are placed. 
vases for living plants. 

The constant inflow from the fountain 
will keep the water always fresh and 
pure, though, even if the latter be not al· 
ways in operation, the sanitary condition 
of th� finny inhabitants can be main. 
tained by a suitable selection of aquatic 
plants, placed in the bottom of the ves· 
set To prepare an aquarium of this 
kind, about an inch of clean sand should 
first be put in, and above that a light lay. 
er of gravel ; then a few stones, bits of 
corsI, shells, or clean cinders, may be 
built up in miniature grottoes or other 
pleasing forms, which will serve as shel· 
ters for the fish and add to the beauty of 
the ornament. Fresh water plants, suit. 
able for planting in the bottom, may 
readily be obtained from any country 
brook. Eel grass, water weed, arrow 
head, frog's bit, duck weed, are all well 
adapted for the purpose. After setting 
out water is poured in, and the aquarium 
left :Cpr a week for the plants to vege. 
tate. To absorb the fungous and mucous 
growths, fresh water snails are added, 
and afterwards tae fishes are put in by 
degrees, care being taken to maintain 
the due balance of animal and vegetable 
life. A day's ramble, near a brook, will 
be suffic:ent to obtain a multitude of both 
animals and plants. Newts, tadpoles, 
sticklebacks, small sun fish, water beetles, 
minnows, one or two frogs, and may be 
a turtle, will thrive in a receptacle of 
this kind, and form an endless fund of 
amusement and instruction to lovers of 
natural history. The temperature ol the 
aquarium should not rise above 70· Fah. , 
nor fall below 50·. In hot summer days 
a screen should be used to cut off the 
sun light. 

. � .  
A Wonderful Dlodel. 

An elaborate model of a harbor, ordered 
by the Senate of Hamburgh to be con. 
structed for the Vienna exhibition, has 
beeu completed in due course. The model 
is 17 feet hy 6 feet in dimensions. and it 
exhibits the ships moored to the wharves, 
and the laborers employed in their differ. 
ent occupations. On the side of the dock PARLOR " AQUAltIUIt AND FOUNTAIN. 
is a railway with a freight train to receive goods from the ' power of a.ttracting and fixing aniline green ; while another 
ships. The vessels are of all sizes, from the huge steamer portion of wool saturated with the bisulphlde of carbon 
down to the smallest yawl. The whole represents, with which has sl:'rved to extract the former, and which has been 
pleasing accuracy, the busy life of a sea port. subsequently concentrated by distillation, takes up the color 

------------.�. . .  • no better than does unprepared wool. If the operation is 
Dyeing A.nlllne Green on Wool . carefully conducted, taking suiteble proportions of byposul. 

This dye, unlike the majority of aniline colors, has but a phite, and of alum, or zinc salt and acid, success is certain, 
feeble afRnity for wool. When this fiber is dyed in a green and the wool is uninjured. It is scarcely needful to add 
bath without previous preparation, but a very slight amount that the wool must be previously cleansed from grease, and 
of the color is fixed. Some manufacturers have proposed to freed from all metallic contaminations, by passing it through 
employ for this color the alkaline process, which gives such very weak hydrochloric c.cid. If this is neglected the shade 
excellent results for hlues, hut it is with greens less certain " may be saddened by the formation of metallic sulphides 
ly successful. The author's process is to prepare the wool upon the fiber. The actual dyeing is performed in a solu· 
in a bath containing a solution of byposulphite of soda mixed tion of the green in hot water, raising the temperature to 
with an acid or an acid salt. The sulphur suspended in the close upon 100· C. If yellowish greens are desired it is ne. 
water becomes fixed in the wool, and enables it to attract cessary to add to the bath some picric acid, and a salt capa· 
the aniline green. It is advisable to add to the mordanting ble of raising tbis coloring matter, which will only dye in 
bath a small quantity of alum, or of a salt of zinc, the pres· presence of an acid. As, on the other part, the green does 
ence of which prevents the " tendering" of the wool. It is not dye in presence of acids, a difficulty presents itself. This 
singular to see the action which the sulphur of the hypo:lUl. is OTercome by the use of the acetate of zinc. This lIalt at· 
phites exerts upon this fiber. It becomes soft, loses its elas· tracts the picric acid without injuring the green dyeing. If 

it appears that the green does not " work on " sufficiently, a 
little acetate of soda may be added. With the aid of these 
two salts the dyer can produce blue or yellow !!hades of green 
at his pleasure, and can make use of his bath for an indefi. 
nite length of time. This procedure applies equally well to 
mixed goods of wool and cotton. After the wool is mor. 
danted as above,the pieces a� washed in sumach for an hou:r 
or more. The dyeing is then conducted in the ordinary 
manner, beginning at a low temperature. Or the wool may 
be dyed first, and the goods may then be sumached, and the 
cotton dyed in a cold color bath.-Ch�1nical News. 

------------.� .• � . •• -------------
Dle'a. Ca.Unlt under Compre •• lon. 

By Smith & Locke, of Boston, Mass.-The patterns are first. 
brushed over with a"mixture of olive oil 
and paraffin, after which they are coated 
with a slip composed of clay and fine 
sand. They are then placed in a flask 
which is filled in with a mixture of 
terra cotta (the old molds ground to 
powder) and clay. The flask is then 
placed under a powerful press, and lIub. 
mitted to a pressure of 400 Ibs. per 
square inch, the mold thereby becom. 
ing condensed. From the press the 
molds are taken to a furnace, where 
they are ha rdened, and when ready 
they are placed in a casting chamber, 
to the number of ten or twelve at one 
time. The chamber is then tightly 
fastened, and the molten metal is forced 
into it, becoming distributed among the 
molds, and entering into the most deli. 
cate tracery of the patterns. The metal 
is injected through a cylinder attached 
to one end of the casting chamber, in 
which a piston is fitted, the cylinder be. 
ing lined at each operation with a non. 
conducting substance, which prevents 
refractory metal from becoming chilled 
()r adhering to the cylinder, and at the 
Ilame time serves as a packing for tbe 
cylinder. The end of the cylinder next 
the mold chamher is fitted with a clay 
heading, to wllich is a gate stopped by 
a movable plug, and opening into the 
chamber. The molten metal having 
been run into the cylinder the piston is 
Ilcrewed up, slowly at first and after. 
wards quickly, when the plug is forced 
forward into the chamber, the metal 
following it, and running into the molds 
under considerable pressure, which is 
maintained until such time as the metal 
has set. 

The above description is from Engi. 
neering. Mr. Smith is now in England 
engaged in the develo}lment of the im· 
provement. The process has been in 
operation at Somervill" , near Boston, 
since the 1st of May, 1869, where Mr. 
Smith has produced round as well 
as fiat castings, such as ornamental 
columns. He has also cast monumen. 
tal tablets 7 feet 6 inches high by 3 feet 
6 inches wide, and one quarter inch 
thick, notably one to the memory of 
400 soldiers, whose names were all cast 
on it. The process is both ingenious 
and successful, and is capable of a wide 
range of application in the arts and 
manufactures. 

sa _ •• 
Paper In 'he Bo.'on Fire. 

Curious results followed some of the 
experiments made upon charred papers 
and documents, and the examination 
of books in safes which proved worth. 
less in the great fire. It was found that 
what paper makers call poor paper, pa. 
per considerably " clayed," stood the 
test best. Parchment paper, used for 
bonds and legal documents, shriveled 
up exceedingly, and the print blisteled 

so that it could be read when writing was illegible. So it 
was with the engraved work on notes. The gilding, on the 
account books burned and charred, showed out as bright 
and clear as when the books were new, which brings up the 
question if to introduce gilt· edged account books would not 
be well, on the ground that the gilt would stay the passage 
of fire to the pages within. Books crammed into a safe, so 
that it was difficult to get them out, suffered considerably 
less than those that were set in loosely, and in some cases 
came out from safes, in which every thing else was worth. 
less, so far preserved that the figures on their pages could be 
deciphered. With charred papers, which could not be made 
transparent by any light whatever used , it was found, after 
the employmAnt of vitriol, oxalic acid, chalk, glycerin, and 
other things, that any thing that moistened them to a cer· 
tain stage-to which It was delicate work to get and not to 
pass-made the Unee, words, and figures legible through a 
magnifying glass. It has been the almost universal expe· 
rience that lead pencil marks show out all right where ink 
marks cannot be distinguished. The success of the use of 
photography has already been noted.-Bo8ton Adve'l'tue'l'. 

© 1873 SCIENTIFIC AMERICAN, INC.



Improve,l Rotary Steam Enlrine. 
WIIlI,,,n CraT"" New Yor:': clty.-Thls Invention bas for Its object to fur· 

nish an hnp-·nTfJd rotnry stc�\ln cDiine, wnlch shal l be 80 constructed 0.9 to 
relieve �," sbaf, from all sIde pre,.ur", nnd thns dlmlnl.h tbe friction ond 
tbe . . ,!lsequent we... The eyllDller I. made elllptl�al In form. ond to Its 
, .ds arc secured UIO heads In the ordInary manner, To the shaft wIthIn the 
cylinder Is secured a cyllndr!cal drum of such a sIze as to revolve In the said 
cylinder, a sl,ace beIng leCt upon the opposite sIdes of the drum for the 
.team. In the opposite sIdes of the drum are formed decl> longitudInal 
grooves to receIve the val VOl, upon the Inner part of Ihe end edge. of 
which arc formel\ pIvots, whIch enter elliptical guIde grooves fOTme� In tbe 
Inner SUrr,\COS of the head., wblch arc 80 formed as to bold the outer edges 
of the pistons out clos� agaInst tbe Inner surtace of the cylinder. Two In· 
let port. nre used, for.lled In the opposIte sIdes of tbe cylinder and provIded 
WIth slide \'al ves. SaId vol"es may move te.gethcr, bring connected by a 
yoke with whlcn Is connected one end or a lever, which Is pivoted to a 
brlleket attached to the cylinder head. The Inner end of the lever projects 
Into such a po.ltlon as to rest upon 1\ cam wbeel attached to the shaft 
alplns� which It Is held by a spring. By this constrllotlon tbe steam will be 
receIved upon the opposite sIdes of the cylinder, so as to balence the en­
gine and prevent side pre.sure , 

[rnproved Doll Joint. 
• Joel A, H,Ellls, Sprlnglleld, Vt., assIgnor to tbe Cooperative Manufactur­

Ing Company, of same place.-Thl. Invention relates to tbe manufacture 
of doll., .nd to the clas. of dolls wblch are usually made of wood. with 
Joints tor the le;:s and armB : and It conslsls ln the manner of !ormlng the 
JoInts and securing tbe reqoldte frIction thereto, A slot and t<mon are 
fastened togetber by the pIvot /lIn. Thc tenon Is dIvIded by a saw kerf. 
The double tl non Is deSigned to lit the slot a IIIt1e fOil , and be sprung 
together slightly, wben the tenon enters the slot, thus producing the 
requl.1 e friction, and pr .. 'entlng any bIndIng or looseness hy the 
shrinkIng and Fwelling of til e  wood at any IImr. The sboulder pIece Is 
cut or slit at rl�ht �ngles, and tllted Into a round soctet h.vlng a sroove 
to) receive a pIn, so Ihat the orm will b� securely held, wblle It  wI . ! freely 
revolve. The socket Is a IIttlc smaller at Ihe back end, SQ that the shoulder 
p leC!, Is compressed. as represel\tcd, which secures at thIs poInt the reo 
qulred degree of frIction. Tbe arm Is attached to tbe shoulder pIece In tbe 
manner already descrlbc ll. 

Improved lUaU Ball', 
Thomas J. Hao'daway, �Iacon, Ga.-ThIs lil\'entlon Is an Improvement In 

the class of mall blg; prOVIded at the mouth with hluged bars or plates 
adapted to be locked together. Four bars are hInged together so as to form 
a nctangular and nearly square opening, and a locking pIece Is attach�d to 
one of tbe bars neo r the JoInt, The said picco may be conveniently used as 
a handle for opening and closbg Ihe bog. When adjusted for lockIng It 
covers the contiguous and mIddle Joint of tbe hinged bars ,and thus Imparts 
a strengtb and rIgIdIty hlgh:y necessory to security of tbe contents of the 
bag. The pIece Is also .dapted by Its posItion to receive a label relating to 
contents, destination, etc" of Ihe bog. 

Improve,l Detachable Boot and 8hoe Tip. 
MIchael R. Hanley, Providence, R. I.-Tile object of thIs Invention Is to 

80 construct a metallic Up Ibat It can be applied not only to shoes or boots 
In process of manufacture, but to those already completed or In use ; and 
It consIsts In a tip havIng lips or teeth turned IDward from Its lower edge, 
ond hook pIns at each elld. 

--------------�.� .•.. �.---------------
DECISIONS OF THE COURTS. 

United States Circuit Court---Southerll Dletrlct oC 
New York, 

REFRIAlCBATOB PATENT.-GEO. O. ROBERTS re. WIl. F. EYER. 
BLATCHFORD, Judge: 
D:rw� C'.u������S�f:: a':t'!, �����':,��n\��m ����:::�I�O�'��'� t����I�i:r�;� ent bav1ng been gra"lted to Sac ford, 8S inventor. November 1!5, It:55, Bnd the patent, a. relssuedd,avlng been extended October 20, 1869, lor seven yea.rs from th.e Ultn of J.'rjovember, 1869.* 

It IS apparent, frum the languay,e 01' the specltlcatlon of the orIginal pat· ent, that banford. wheli be applled tor ',is original patent, beUeved that he was the ft,'st inventor of any arrangement In a refrigerator whereby there was efteeted a cumplete and continual rotatioD , purUlcaUoD, oeslCCQt1oD. 
�l�� r;�!l;�.�::,t,lgl�I��!��i:��!� �t��rtt���l:���gclli�s°!, �Dc�o�ro���f;!f�r::�:: tor, t,jf an endlcBS PlLSi'lgCt furntshed wllh waJls, shelves, aod h'c receptacle, 80 placed aud COlltitrUC I eo tl,S to compel the perpetutltl rot.ation or circula. tiOD, throughout the entIre apartment or apartments, of HlP. whole of the fLlr coot,ln J I tn"rciD, wIth tbe provIsIon descrloed for the dIscharge of lhe wtltter o( tHe mclUuglce, the whole oeing constructed 08 set forth." 
b�l���e���Cnndd��h��:�saafl�l:!�e:���nfrli�Oemt:eh�l!lri�r;�s ��r���usi.��S;:�� Is eight feet three I ncbes leng, six leet t" 0 Inches wIde, and six feet high, TIle tcc box, at one Side and iu oue corner, elevated, 18 I1ve fe�t ten a11d a half inches lung, on the long side of the room. three teet !llx and a bolf Inches hIrth, an\l I wo I'eel sIx Mud a h.1f Incb". wIde, OU lI,e two .lde8 of tnls lce box wll:cb are toward tlIe "OOIll. there is a s�o.ce betwc?n the top or 
�meO��:I�I; :���� t�g ��re�?�I��ig: M':r���'::i ��i a��t�nf::���.!:I�ht� ��� let! bux. A doort'rolll without opens UltO the Ice box, by which to put Icc 
tDo·x :e�t:��r :��0°lc:�1����l1t�:��'i1o��� b��ba�U:;d�1�lfr!�ep!�8�:: l�� air. Below tll� rack. is a cold all' chtlmbcr, tbe rOOl of wbl(Oh t� the bottom 
of the rack, and tbe bottom of whIch Is formed by two InClines, whIch alope downward aud towar<J each otber, and towal d a center liue mldwuy 

�mtdtatt. 
snbstanU,lIy on the pl.n th(reln ataLed, the cars beIng arnnced with canR, 
to �.slst In the clrcn atlon of aIr, and tne statIonary refrfgerators havIng 
no fans, bllt depending for ouch clrc·datlon on the law Ife vernlng the move· 
ments of cooler and warmerall'l!. free to communicate with each other 
throngh nn Ice box open above and below. All the8e structures embodIed the comblnatlona and modes of operation before stated as found, In com. mon In thc defendant'8 refrigerating room and In the plalntUr'a atrurtore,' 

In Aprll and May, 18';J. Lyman cauaed to be cflustructed for one Tilton, a 
closed r _ltlgerator, whlcb was put tn use by blm In Franklin market, New York dnrlng the summer of 1851, and was used by Tilton there for sever.1 years' .fterwarel. It embodIed tbe same Drlnclples of construcHon and 
mode of operatl m as tbe Syracu.e refrlll;erator. It had a descendIng con· 
dult live or sIx Inches wIde and about three and a half feet loag, and the 
lower end of whIch was about sixteen Inches above tbe 1I00r. It. was u8ed 
��r:g�:r:J'd':,�lm;' e':;�:t't!\�a�t�:c�:f����:?�r"����':isin 0t�� o��:: ::��:; for several years after the summer ot 180J, Lyman pers<1nally ,liowcd It to a �reat many persons, and explained Its Internal .rrangemcnts, and Its prl��\l'����:!n��gl fJJ.PC��;':tnCau8ed to be built nIne c108ed refrigerators, for dflmestlc usc. which were like the Syracuse refrIgerator In construction and mode of operation, except that they had no shelf below the cold aIr openIng. but had a space or cbamber tbere for artlelel to be refrIgerated. These refrl · erators were bun', at Mouht Vernon, WestChester county. N. 
y, Lyman used one of them In hIs family, for a Dozen years or more fiom and after July, I85I. Some of the othero were .ent 1 0 New York and dIs­posed of to varll)U8 perSODS, and Borne were used In Mount Vernon. Between 1852 and 1855 at leaot a dozen cloped relHgeralore, of like con· slrnetl >n, were made at the Novelty Iron Works, ln the oIty of New York, 
���S��18��� �h�nsol:a��'i,��b,!)l'r:�b b�ToB��:e �;It�':.� ��"a:i:'�e�uJ��!� the Ice grate, an:iln others It extended down to wltbln twelve or sixteen Inches of the 1I00r of t.he refrIgerator. These refrlgel'ators were delivered 
;� ;g�I���E��t,�:Ti�gt�J,oa'l' ���� ;��i����ingO�ht:ey::��t����r;,ill�� those, made there bv one Hadden, for hla own use, Is still In existence, and ha. been put In evIdence and produced for the Inspection of the Court. ThIs refrigerator was used by�adden In hIs family for four or IIve yearo, It was and Is, In construrtlon, like the Syracuse refrigerator before de· scrIbed, excellt that It has no shelf below the cold air opening. lu usIng 
����0.:teri";I'J al�?�i::c���e:.�f'c� 't!': d��f:.;J�oa��e:�g:rc�rd'p:r.'l.cending cur· On the 21st of September, l85-l, Lvman IIled, In the Patent OWce, an ap-
p,l Icatlon for a patent

{ 
for an " Improved mode of ooollng, drying, and dIs­nfecttng nir for vent Jators and"refrigerators."· The drawings represent a rellJgerator constructed 8ubltantlaJ)y like the Syracuse reirlgerator, and the Hadden refrigerator before mentioned.' There Is nothIng In the patent of 1856, to Lyman tbat Is not found fully developed In hIs applicatIon of September, 185-1. in vIew o� tbat applica­tion, the patent to Sanford. of November, 1811;, ought not. to· have been g"nted, Lyman'. application contolne'l everythIng claImed by Sanford It. hts patent , ·  The evIdence sbows that Lymon was Ihe IIr8t Inventor, as be-

�:�';,nr ��am ���g::g'l� ;'���:�9�a��t��tl�f��aar:;� �¥P:g:�lfsncY�I�a In Lyman's patont of 1'56. So, 100, everythIng that Is claImed In the cl.lms uf Sahford's reIssue of 
18117. as those clolms have becn heretofore explaIned, II found In Lyman's apt'��c��lg�g:I��';; whIch I have arrfved, after a careful consIderation of all Ihe evIdence and of the argament of counsel, ls that tbe Sanford reIssue la void for want of Dovelty. 
.s�� \"o�: :ft':.'i��It?an��t���f3�:���nft��'l.:���t r: :::I;fe'�? S:ee c!�:,.:� proper one to aHow the amendments to the answer, which were moved for at1�1�: g;;mnN{s�l�s��?�Wt'�!.��. lunc, as of the time tbe answer WRlI filed. 

��zeiJe:t�J.!�e�':���, ��,";,�d1 ���:/��;S�&���:r.
t
. 

Inventlone Paten ted In Encland by Amerlcanll. 
[Complied from the Commluloners of Patents' Jonrnal.1 

From May 16 to May 29, 1873, Inclusive. 
AIR MOTOR.-H. Bushnell et. 0.1,. New Haven, Conu. 
ANCHOR.-C. A. Cbamberlln, Pittsburgh, Pa. 
BALE F ASTENING.-E. J. Beard, St. LouIs, Mo. 
BANDSA w lIiAOHIXE.-D. B. Wt.ltney, Winchendon, �ia.s. 
BOOTS, ETC.-T, Tucker, Oakland, Cal . 
CARRIAGE WHEKL.-N. G. 01': l of Fort WaYDe, Ind.); London, Eng. 
CLOTUES WRINGER,-C. E. Hayne., Boaton, Mass. 
ENG INK, ETC.-H. Elckemeyer, Yonkers, N. Y. 
GENERATrNG STEAX.-J. H. Mills, BOlton, Masa. 
HARVESTER.-J. F. Gordon, Rochester, N. Y. 
1I0SE PIPK.-T. A. Dodge, Cambrfdge, Ma8s. 
LIFE RAFT,-S. W. Torrey (of New York cIty), London, Eng. 
MAKINn'GAS, KTC'.-W, H, Spencer. New York city. 
OIL BURNING STOVE.-L, E. Truesdell, Warren, Mass. 
PRESERVING �IEAT, KTC,-G. W. Scollay (of St. Lonls, �Io , ) ,  New York cIty_ 
PURIFYING GAS, ETc.-E, !{avauagh, Peabody, Ma8s. 
RArLWAY !lARS, ETc ,-J, Henderson, New York city. 
SEWING :If A(lBINE.-W. P. Brock, Pblladelphla, Pa. 
SPEED INDlCATon.-J. W. Osborne, WaRhlngton, D. C. 
STUFFING Box PACKING.-J. Glandlng .1 al., Philadelphia, Pa. 
UNITING METAL BANDS, ETO.-C. O. Johnsen, New Orleans. La. 
VAPOR OF CARBON.-W. Wells, Solem, Mass. 
VEHICLE WUEEL,-A, L, Blackm�n, Cross Plalna, Tenn. 

Value of Patents, 
AND HOW TO m A 1� THEM. 

Practical Hints to Invontors. rci� t;�� i���b ��d \h\\������:rq ��r��:frll�::se :1��� ll::.����n��l,�:vteb�e��l����' tlnds lts way downward, 'fhe watel' Irom tbe melted Ice falls on lhese In­c l in !d, alld ruu� down them and through this centrAl opening, whtrc I e. Is Ctlught by a trou�h ftn" feet ten inches long ano six Bod 8 bait .Inches wldc, �'. 
����;��tt�l�e�t afUC���a�bbuvCeh;�I�C�Oo�r8��ht��cn:����Pe:l�:�e a1r�I:�r��e���: } 

ROBABL Y no Investment of a small sum of money brings a 
greater return than the expense Ir.ourred In ob� a patent 
even when the Inventlon'l. bnt a small one. tar.,r Inv�ntlon. 
are fOUlld to pay corresp9ndlngly well. The names of Blanchard, 
Mors�, Blgelo"Y, Colt, Ericsson, Howe, McCormick, H<'e, and 
others, wbo have amassed Immense fortuDes from theIr Inven­
tions, are well known. And there are tbousands 'Of othe!"8 who 
have realized large sums from their patent •• 

below tile ccmtral OPClllllg', Lmt there 1s a rack on the ftoor, on which lIIeat .J 
��g����heT���la��� t::�� ��:d ��o��� ���������:'tl�lna lly��ey:a���t tbe �\:: \ �, ' T,lere CU.U be 110 doubt, that lhe defendant's relrlgerat1ng room contains, 
}�I�O�������':!� i�ht1�hJ:det �ll�N::ill,�; �:��!I�I���if�:���;�i�J���t:g�l i�8a�:';' � ,, :>O-con talus, ia combination, tbe three elements whicb are found in combine." 
�ll::t :ftv��l'�r;t 1�P!�lf;.�B �l!�:dsr��g� ��'::::: ��:�: ���l1!����Cri���en 1��� � .�� ceuds, and pllsses ov�r tbe tops of the sides of the Ice box, and tbus around ;� ��� �a;;l��':.�'a��d d���:;��tti,to;i�h t�:,c �c:�:n�ott�::,uso�Ct';;i�c:��:��'i,'!i 

More than FIFTT THOUSAND Ipventors bave availed them8elvea 
of tbe servIces of MUNlr & Co. during the TWENTY-SIX years 

th�v have acted as solicitors and PutrllBhers of the SCIKNTIFIO AliBRlCAN. · 
Th£v stand at the head In tbls class of bu.lness : and theIr large corps 
of , 'slstanto, mostly selected from the ranks of the Patent OWce : men �ap­
able of renelerlng the best service to tbe Inventor,from the experIence prac­
tically obtaIned wblle examIners In the Patent Omce : enables lIfUNN & Co. 
to do evprythlng appertaInIng to patents BETTKR and CBBAPKR than .:.oy 
o:ther reliable agencv. 

then tnrousth the central opening. and, deecendtllg further, according to the III. '*' governing the action of ("(Joler ail', displdcC's the warmers!r, and pushes suell warmer air before it, a.nd upward, around the partition , &oDU so a rotation or c rculation of the cODtai&.lcd air In toe clo8ed room is e8ro.b. Ushcd, w, Ich gocs Oll so long as any part of the contained air 18 warmer thau aoy other par, 0 1' It. The Cooled aIr can lioll dlroctly down upon sncb 
��i'��lgs �:t�Je Jl�'l."oe�t ��f::t���"e!lf&� ���n��!tio';NI�':t u �n��g ;�������� tne mefted Ice, and ouca wat�r �. carded oil' and not allowed to Urlp Into the rOOIl1. The mode. of operation of the combInations found In IDe de­t't:ndan t'tI rooUl. are the same as the .. oded ... f operation 01'- the l1ke combi­n.tl ·1ns found III the claIms of the plalntl1f's patent. Tn� def,mse principally re lIed on In thiS case Is that, aa to both of the comblnatlous ln the clallUs of the plslntllI's patrnt, be wos anticipated by Aze1 8. Lfln:lllt In invention t and structures previously Dldde bl Lymaut 
�!lil�;�� ��(�e:f3:a��:e�� �:!"!o�:��t���:�l���":�W����I�����tr���e°J'�� do by Bueh 8[ructures of L�man. Tbe earl iest date sought to be assIgned to Sanford's Illventlon Is tbe Bum­mer of 185!l.* 

1t IS In eVidence that Lyman, on the 20th of August, 1852, III ed, In the Pat­ent Oillce, a caveat fur h improvements In railroad freight cars, for trans­purting frcsh meats, aod other arUcles, which require a very low tempera. t.ure a�d pure a1r, t t  Such caveat contains a de�criptlon, and drawings rc­ferre · 1  to therein. The ubject of tbe arraugement Is slated, ln tbe caveat. 
!�eb�I���rtg�r:ta�"J�·IY�dn;�a��ih 1�ICb:JI�·ouSJ���I::':n���:'�V �f,:�ii'� closed, and tbe air III It I. r�dute<l ln temperature by passIng It. In rot"tron auu c.rculauon, through ice, or other cooling mllterfal, contafned in a box lu the car, or tbr'lugll tubes Immersed therein. A fa .. drhen bv a cord from tbe axte of the car drIve. the air uown through the cooler. Atter thc air Ic"ves ·the bottom of the cooler, It Dasses tnrough a box containing dls-W�:,t!�� :rr�t&�I��ln��i:!�!tOf������� ���O��he��e tgo�l'ef�":��h����?J: "ectln� material, 80 88 to keep lUe meats froUl PUlrcfllng, the mOi::lturf' 
fJ��r�iu�b'N� �el:� g�ro":l�ft� ��ttl�'iri'��dt�:!,'"I�g�\:� w�����ft1��;���� oft, oy .. tuoe. to tge outstde of tbe car. The caveat Slales that Lyman pro­poses to claim the provhJl"g ror a constant cIrculation of air from the car through tile c()oICI", aud tLtrongh the disinrt'cHug box, back into the car, bV m�an i ot a fan, or some other simUiIor mechanicKI arrangement i the drying of the aIr. by the preclp\1.�tlon and coudensatlon of the water held by It In solutIon, by passIn\: It tlrroUtrn tbe cooler ; the cooling of Ihe aIr tlirougb t! le samelproceo. ; and tile con.tructlon of a coollug bouse. or refrigerator � .��t� 'r':i�ndnr1�1��ou�ed,'i:nC.rlbed, exc�pt tbat there would be other arrange: 

Bctwe"c. the <\" I e  ot thla caveat and Ibe year18iS5, Lym.n ccn 'trocred, and put l u to oucce8sful oper" tlon. refrillerallh" ClIrs nnll stath I ary refrl!:. er.tor., embotl¥lng the pdnclple set fonh In 811Ch OR\'oat, and lon�truoted 

HOW TO eI This 18 the closIng I�.qulry In � nearly every letter, descril lng 
OBTAIN some Invention whlcb comes 

. to tbla oWce. A p081Uv� an-
swer can only be had by presenting a complete application for a patent to 
tbe Commlssl.1ner of Potents. An application consists of a Model Draw­
Ings, PetItion, Oath, and full Specltlcatlon. Various olll.clal rnles and for­
malitIes must a, oo be observed. The etrorts of the Inventor to do all thIs 
bual less himself \Te generally wIthout success. After great perplexIty and 
delay, he Is usual:y glad to seok the aId of persons experienced In p.tent 
huslness, and have all the work done over again. The best plan Is to , 0Ucll 
proper advIce Qt th. begInnIng. If the partlesconsult�d are hODorable men, 
th ' Inventor may sal�ly conllde hiS l<1eas to them ; they 11'111 advise whether 
th , lmprovement I. p.-obably patentable, and will give hIm all tbe dlrectlotl' 
needfu. to protect bls .1gbts. 

How Can I Beet 8ecul"e My Invention ., 
ThIs is an InquIry wbleh one Invent<'T natnrally asks another. wbo has had 

some experIence In obtaln�ng patents. HIs ailswer generally Is a8 follows. 
and correct : 

f:onstruct " neat model, not over a foot In any dimension-smaller If P08, 
sIble-and send by express, prapald, adrlressed to MUNN & Co., 8'1 Park Row, 
New York, together wltb a des�rlptlon of Its operation and merits. On re­
ceipt tbereof, tbey will examine the l:tventlon carefully, and advlsc you as 
to Its patentability, frJle of charge. Or, lf you have not time, or the means 
at hand, to constrnct a model, mal<e aa good a pen and Ink sketch of the 
Improvement as po •• lb:e and .end t.y mall. An answer aa tel the prospect 
of a \latept 11'111 be receIved, usually, by retul'll of mall, It 18 sometImes 

bERt to hQve a 8eal't'h madp at the Paten� OWco. such a mea8nre often RaVe " 
tbe coot of an ap,'lfcatlon for a notpnt. 

.Preliminary Examination. 

In order to have .uch 8earch, maKe ou' a wrl!.teu description of the Inveu· · 
tlon, In your own words, and a penCil, or pen and Ink, 8ketch. Send these 
wIth the fae of $5, by mall, addre.� ,d to MUlIN & Co., 8'1 Park Row, and In 
due time you 11'111 receIve an acknowledgment thereof, followed by a\nlt­
ten r�port In regard to the patentability of your Improvement. Thl. special 
learch II made with great care, among the models an'l patents at Wa.blng­
ton, to aseertaln whetber tbe Improvement presented \.1 patentAble. 

Rejected Caeee. 
Rejected cases, or defectlYe \lapers, remodeled for parties who have made 

Q)ipllcatlon. for themselves, or through other agents. Terms moderate 
Address MUNN & Co .. statIng partlcnlars. 

To Make an Application Cor a :tOatfOnt. 

The applicant !flr a patent should furnIsh a model of hIs Invention It sus­
ceptIble of one, although sometimes 't  may be dIspensed wltb ; or, If tne In­
vention be a cbemlcal production, be must funllsb sQmples of t he Ingredi­
ents of whleb hIs composItion �onsl.ts. These sbould be secnrely packed, 
tbe Inventor's name marked 0n tbem, and sent by express, prepaId. Small 
model8, from a distance, can often be sent cheaper by mall. Tbe safest 
way to remit money Is by a draft, or poslal order, on New York, payable to 
tbe order of MUNN & Co. Persons wbo live In remote parts of tbe country 
can usually purchase drafts from tbelr mercbants on theIr New York COr­
respondents. 

Caveattl • 
Persons desIring to IIle a caveat can bave tbe papers prepared In the short­

est Ume, by sending a sketch and description of tbe Invention. The Govern 
mtnt fee for a caveat Is ,10. A pamphlet ot advIce regardIng applications 
for patents and cavcats Is furnished gratis, on application by mall. Addre •• 
MUNN & Co., 8'1 Park Row, New York. 

Reletluee. 
A relsRue Is granted to the orIginal patentee, hIs heirs, or the assignees of 

t,he entlr(, Inter66t, when, by reason of an Insumclent or defectl"e specIfica­
tIon, the original patent Is Invalid, provided the error has arisen from In.d­
vertence, accident, or mistake, without any fraudulent "r deceptive Inten­
tIon. 

A patentee may, at hIs option, h.ve In hIs reIssue a separate patent for 
each distinct part of the Invention comprebended In hIs Original application 
by payIng the required fge In each case. tond complyl�g wIth the other re­
quIrements of the law, as In orfglnal applications. Ad..-ess MtrNN "" Co.,  
8'1 Pa,k Row, for full particulars. 

Detllgn Patenttl. 
ForeIgn designers and manUfacturers, who send goods to tills country 

mp.y secure patents here upon their new patterns, and thus prevent others 
frem fabricating or selling the same goods In thiS mar!.et. 

A patent for a desIgn may be granled to any person, whetber citizen or 
allen, for any new and original design for a manufacture. bust. statue, alto 
relfeyo, or bas relief ; any new and Original design for the printing of wool­
en, Rllk, cotton, or ot�er fabrics ; BOY new and original ImpreSSion, oroa .. 
melit, pattern, prfnt, Or pIcture, to be prfnted, paInted, cast, or otherwIse 
plared on or worked Into any article of manufacture. 

DesIgn patents are equally as Important to cltlzLns as to forelgn�rs. For 
full particulars send for pamphlet to MUNN & Co" Sf Pork How, New Yorl<' 

F'orelltn Patente. 
The population of Oreat BritaIn Is 81,000,000 ; of France, S'l,OOO,OOO : ne l­

glum, 5,000,000 : AustrIa, :16,000,000 : PrussIa, 40,00'),0)0 : and RussIa, 'iO,ooo,OOO. 
Potents may be se'.ured by American cltlzenr, III all of these countrle ••  
Now Is the tIme, " hlle busIness Is dull at homl:, to take advantage r.l tbese 
Immense foreIgn lIelds. MechanIcal ImproveIdent" of all kInds are always 
In demand In ],;urope. There will never be r. bett" r time than tbe prescnt 
to take pat�nts abroad. We hive reliable busIness connections wIth tho 
princIpal capItals of Europe. A large shard of • .\1 tbe patents secured In 
forclgn countries by Americans arc obtalnel) throuflh our Agency. Address 
MUNN "" Co., 8'1 Psrk Row, New York. Circulars wltb full Information on 
forel"" patents, furnIshed free. 

Value oC ExtendEld Patontll. 
DId patentees realize the cact that their InveD tlo:ls are likely to be more 

productive of prollt during the seven years of " xtenslon tbaa the IIrst full 
term for which their patents were grilDted, we t�lnk more would avail them­
s�lves of tbe extensliln privilege. Patent. gr8'lted 1"lor to 1861 may be ex­
tended for seven years, for the benefit of tbe flventor, or of hIs heirs 10 case 
of the decease of the former, by due appllcatl )D to tbe Potent Omce, nInety 
days before the termluatlon of the pllte"t. The ex�ended Hme Inure. to 
the benellt of the Inv<lntor, the assignee. u'lder the first torm havIng no 
rights nnder the extenSion, except by slleelal agreem.mt. The Governmen 
fee for an extensIon Is ftOO, and It Is n"erB8ar:r that good professloual servIce 
be obtaIned to conduct the busIness before the Patent, OWO!l. Full lnforma· 
tlon a. to extension. IUIlY be had by .ddr .... fog MUN!i' & Co., S'l Pork How. 

Trademarke. 
Any person or firm domIciled In the United States, or any IIrm or corpora­

tion reBldlng In any foreign country where simIlar prtvlleges are extended 
to citlzpns of the United States, may register theIr desIgns and obtaIn pro. 
tectlon. Tbls Is very Important to manufacturers In tbls country, and equal­
ly 80 to foreIgners. For full particulars address MUNN & Co., 87 Park Row ,  
New York. 

Canadian Patente. 

On the IIrst of September, 1872, tbe new patent law of Canada went In:o 
force, and patenta are now granted to eltlzens of the United State. on the 
same favorable terms as to citizens of the Dominion. 

In order to apply for a patent tn Caodda, the applicant must furnlsb a 
model, specillcation and duplicate dra wings, substantially the s.role as In 
applyIng for an American patent. 

The patent may be tAken out either to. live years (goverument tee ,20) or 
for ten years (government fee e40) or for IIfte." years (government fee too) .  
Tbe live and ten year patents may b3 extended to tbe term of IIfteen years 
Tbe formalities for extensIon are 81!Dple and no� expeG.lve. 

American Inventions, even If already patented In thIs country, can be 
patented In Canada provided the American patent Is not more 1110n one year 
old. 

All persons who desIre to tako out patents In Ca!lada are requeste<1 to 
commun:cate wltb MUNN & Co., 8'1 Park Row, N. Y., who will give prompt 
attention to tbe buslneu and ful"!llsh full Instruction. 

Coplee of Pal ente. 

Person8 desiring any patent Issued from 1&86 to N ovembcr 26, 1867, can he 
snpplled with oWctal , oples at a reasonahle cost, tha prIce depen,';ug upon 
the extent of drawings and length of spfcl katlon. 

Any patent Issued sIDee November 27, I�I, at whl:m time the Pstent OWce 
commflnced printing the drawings and spe,lIIca'tlons, may be hait by remIt ·  
tlng t o  thIs oWee ,I. 

A copy of tbe claIms of any patent Ismed since 1836 will be furnIshed 
for ,I . 

When ordering copIes, please to remit for the same as above, and state 
name of patentee, title of Invention, antI date of patent. Address 10lUNN 
& Co .. Patent Sollclt.rs, 8'1 Park Row. Nil .. York cltV. 

MUNN & Co_ will be htoppy to see IDventors In person, at theIr oWce, or to 
advise them hy letter. Ia all cases, they tr.ay expect an honest op'nlon. For 
such consultations, "pinions and advlce, no cllarg� 18 made. Write plaInly ·  
do not use penCil, nllr pale Ink : be brIef, 

All business commItted to our care, a�d "II cons'lItQtlons, sre kept s!'Crel 
and atrictlv eonf/dimUlll. 

In all matters pertaInIng to patents. such &S conducting Interferences , 
procuring extenSions, drawIng a98lgnm'mts, examInation. Into the validity 
of patents, etc., special care and attention Is given. For Info!'matlon, and 
for pam pblets ot Instrnttlon and advIce 

Addrp..s 
M(rNN & CO • •  

PUBLISHERS scn:", ,'lFIC AMERICAN, 
3T Park Row, New YOl'k. 

OFFICE nT WASHINGTON-Corner F aDd 'tb .treet .. oppos\f'C 
Patent Qillce 

© 1873 SCIENTIFIC AMERICAN, INC.
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rallsilleS,g nutl feer.!iamll. 

X ic!;.el Pl a ti ng - A superior. warranted 
mode, fui ly approved i n  every l Dsto.ncc, for Bille imd 

cf01"cnces glvcil by A. �chcll�r. 121 For�r th St.,  N .  Y .  
\Vanted .13rick Maeh.Circulars, Box 5501 , N.Y. 

I m proved A utomntic Hub MortiseI', Hub 
'r UTHer, Hub Dorer, Spoke Lathe, Tcnoner. Tb l'oo.ter and 
8poke n J r l n �  Ma�hlnery. Addreso Deflanl:e Machi". 
W o rk •. Dellanee. OhIo.  

A Wool Extractor desires n :;ituntil}n. Ad · 
drC iS W.m . M. 1 LlZ J ', CJ.rc of Cb,ulc8 WagLcr. ·' .. 3 E. 25th 
�tl co. New York city. 

�ye'� Sp�rm Sewing Mach ill c Oil i s  the Best 
n the world SohJ. every where i n  hb!8 .,half bbl.i., c -lns and 

bott les, at. IOWC8 � prt(!f �R.  W. F. Xyrt New Bedford, Mass. 
I want a Sn\\". d riVl n by Steam Power, to 

cut off a. log five fect t u  uiam� t er and movable along the 
log. Wm . R,nek, V.m coun 1', Wo. hl � gton TerrItory. 

WantlJd-Prac t i cal man to act as Foreman 
of n LcJ. 1 P in ' n l 1 d  �hcct Ltad F<1ctol'Y. Addre6s P. O. 
Dox 73' . •  Pittsburgh. Pa . 

Mill .:;to l le D ressing Diamond }lach in e, 
flmple, �1foctlvc a :lI.l durable ; also, Glaziers' JJiamonds. 
J. lJlcK.iu8011 , 64 'NaB au Street. Xew York. 

Every descript ion of 8m all Turni ng in Hra�s. 
Iron, .fJ ud :. tecl 0. �pccb.l ty. Theo.  OUvcr, W o. tcrbnrY,Ct.  

At less thun half pr:ce -Oue i\ lden Blo w er, 
�n inc:1 ,  ill good oruel  ; o ... e lLJIl pfcll  F'3o , 30 1nch , i u gooll 
o rdo··.  Wa a l e d a secon l haud OJ H.P. Engine and Boller. 
O llf  , rd Dros., Hud.on, N. Yo 

Will t he Par ty owning t h e  Patent fOJ .. Cump'3 ). 8, Ie "'�" :iller " please scnd ad(lrc8s to II. ,I . 
Dixun. Keu n c t L  S"ua.rc. Cacster County, PJ.. ?  

Bhkc'o Stone and O :'e Breaker. The onh 
New Y ork. agency lj ut lS, Elm �t. 'l'.lc address of DruDc'h 
S .. leauo lll i 1 C C H t rc -;t. ls aa error. !:: ce ad,,', page 3J8. 

Fdr S'l!c-Oae Slol 1 or, 1 3  i n .  �trokc, N. Y 
Steam E .lgioc Co.  }1'ikcJ"8. 1. . .1 llS": b lt 2 years, and in 11r81 
cIa •• orJer. P, I ;e $I ,OOD . .\e1lIr<"" Gen. W. Grice, 1�1(; 
Delich g •• Phllaelcl;>hla, P'" 

For Sa c - B()iler,  ao in. diam. ; 28 tubes, 
2 in .  dlnln.-tO ft. long-3 t cam dome, 20 hJ . x �4 1D.-tlfl 
fl'll ,l l ,  grate and boaI'm ': box, and all complete ; nenrl) 
nc ,,'-made by B !l !'uett & LC9.rned, Ne wark, .N .  J.  P1'iel 
' �j. A lM I CHS .lo h n  A. l.lgh thall,  5 Bowliug Green , N. Y 

BlIY \V"e)l! Working Machinery of (iear, 
B080ton, Mass. 

Belting-Best Philadp.l ])hia Oak Tanned · 
c. W. Aruy, SOl and 303 Cherry �t·rec t ,  Philadelphia. Pa . . 

Patent for Sal " at a !!"reat inducement. AI'· 
ply, for pa.rtIculars, to p", entee ot U Advertising Lan· 
tern," S. Kuh, Jefl"cfsoll, Iowa. 

Buy (lear's Improved Variety Moulding 
�[ac:llile. �Yare Rooms, Bost·on. :MaBs. 

\" !19hing Maehine -- Best, $;um. Ellsy work . 
Circulars free. J. &. iJ ugdal e,  \Vhltc watur. Wa.yne co., Ind. 

Stal ional'r E ogill(J�; Douule :Llld S ingle Cir· 
cnla .. S.w ?Illls ; Po .. t�bl e Farm Engine. m O llnted 01) 
trucks w i th 1 .. 0:1 W a te r  Tan k. Steam .J ackeled Cylinder 
and Bahtllcc St eam Valve, the. only Porta.ble Engml 
m,de " I tn Steam .Jacke ted Cyl�nder and Bnlanee Stea� 
Valve . .  Ecnd ful' Descri p tive C ircular Ilnd PrIc.; LIst t< 
tne MUlIsl L l l  �Iaehine Works, Mans:leld, Ohio. Li beral 
dhlcuunt to a£outs. 

Iron Casting.:! Direct from the Ore Wtmted . 
Send name and atldre R �  to Castings, nox 2913, New York . 

�iekc! allli i ts  C 8l'S for Platin!!", with gene· 
ra.! dd crl �ti ;Jll . Price 5Ue . a copy, maned free. hy L . .s.. 
J- . 'W. ��c ucbt wallger, :;5 Ccd.:u St., New York. 

Improved \Vo.,d H[tndle Rt,tchcts, 1!:l in. ,  $;; 
G. E .  PJ.rk.er M 'I'g, 117 & 119 �:I ulbe l'ry st., Nf-.wo.rk, N . J .  

For S"lid Emery W heels and Machinery 
licnc\ to the Ullion SLune Co . ,  bo!:!ton, Ma83 . � fol' circular 

S ure cure for Slippin·� Belts -S ntton's pill. 
. ont Pll l l�y COVlH' Is wJ.l"t"d.llted to do dou [)le the worl 

b e f o re thu belt  wlll  s l f p .  Sec ScI . Am . June 21st, lRiS 
P.lgC 339. Circulars free . •  J. \V.Su tton,9,j Liberty St . ,N .1· 
Cahiu"t '\lakcr�' MaciJiu<try. 'f. H.Bailey&Vail. 

Thtl E l l i s  V;�p')r Eugines, with late improve. 
m e n l S ,  lIla a u ia c t u l'lHl by H:.I.,ikln8 l\[J.cll1ne Co...upanJ . 
Fl 1chuu g, �I ass. 

Shortt's Patent Couplings, Pulleys, Hang. 
era IIu d  ShattluJ a S�ecJ.l I ty .  Ortl"," pro .nptly tllled 
Ch·cuJar8 Iree. Atl lresd Shortt Mf'g Co . •  C . rthage. N.Y . 
Stuve & Shingle Machinery. 'l'.KBail"y &Vaii. 

Th e Best Slu ntter and Sepllrn tor Combined 
1:1 AmlJrlc;J.. A'llll'c8� M. Deu] & Co., Ducyrus. Ohio. 

D" I I I I '.-I" Rc;:; n l � t  .. . r� lind Oa)!" Cllcks-FOl 
the tJ�st, addrc8 : .M urrIlJ & K(' izcr. nall.lmol'e. Md. 

The B.,: rryult1.1J Benter and Hel!ll l  .. tor fOI 
Steam BoileTtI- N o  D u e  uSlUg StealD BOilers can u.tiord tc 
tle w l : h u U f  them. 1. B. l>u.vls &. Co. 

Browu'd Co .. lyard \.lu .. rry & C',ontractors' Ap 
;Isratus for noisUng and COD veYlng mat�rlal by 1ron cablt;, 
-V.lJ. Andr(!WB & Bro. 414 Water st.N . Y. 

I" i \'e d i llc l"tmt siwR of Gatling' Guns Ilrll no" 
manufactured at Col, 's Armory. Har-tford, Conn. Th, 
l uger �Izctl have B ra J!C of o\-cr two Ulllc8. l'heoe a.rmt 
Bre I n aJHpc1l8.lble In modern warfare. 

( h ll�" Lathe for Cabinet and all kinds of han. 
dle • •  Sha � i oig �Jach l n e  for Woodw"rking. T. P.. 1I"lIe) 
'" V a l l .  Lockport. N .  Y. 

All "'rait-cao To.)l�.Ff>rraeute.Bridgtlton,N .J .  
Hammer Dies and Heads, �trollg and durn· 

ble. cast t o  otder by PlttsbUl·gh S t e e l  Casting Co. All 
w ork warranted. 

Tue Berrvrnan Manu E. Co. make a sl)f>cialtt 
of the economy and sa.fcty in work1ng Steam HoHers. 1 .  
B .  l.)in.-18 & Co., U' .... tforu., COIUl. 

U mill, Pa int,  In k .  S p ' ce and Dl'ulI" Mills 
Ros.s Ul·U'd. 85 First Stre·� t. \VillialllsllUrgh, N. Y. 

Dra wiul!8,ModeL'I, Maehiue8-AIl k inds mad{· 
to order. T o w i e  & (Jug"r �1I'g Co . •  .JO Corllandt St., N .Y .  

Key Seat CUtti llg Macl l l lle.T.H.Bailey & Vail 
Cheap Wooe!-Working Machinery. Addres� 

�t . ll. Cue.lran &, Co • •  Pitti'Sburg!l � P'l. 
Peck'� Pate n t  Drup l'ress. For circulars, 

ad(L'ess Milo, Peck k Co .• New Haven , Con D o  
Steam Fire �llglDes. R  . •  J ,lJuu !<l,Newark.N.J . 
Minin!?, Wrecking, Pumping. L tNin .. ge. OJ 

lrrlgutlng'Machlnery . for sull:' or ren t  .. Stf' advert18pment, 
J"l..IJl1r�w'loI  Pat.eut ,  II lsl<.le r!J.gc. 

MI1chiuists-PriCtl List of /Small 'fools free : 
Gear Wheels tOI Models, I'rlce LI.t tree ; Ch ucks and 
lIrllls, Price LI.t fr.,e. Goodno w  .. Wlgbtman , 23  Corn. 
b.ill, B08LOn. 1\1&86. 

The Berrym,,-n SteaID Trap excels all others 
The h".I. lo O I WR VO the cheape6t. Adaretll i. D, DaVIa .. 
00 •• U&rttord. 08llD. 

$timtifi' �mtritlln. 
Boring Machine for Pulleys-no limit to I D. R. W. asks : W ill a cup made of plash'l 

�BP:I(!l tV.  T. 1:. BaJley & Van. Locknort, N .  Y. of Paria answer aa the inner cylinder of a Daniell's 8U]·  
For best Prl '�sefl. Dies and Fruit Can Tools, phate of copper battf ry. ln.teatl of an earthenware one , 

Bliss .. Wl1Ilams, cor. of Plymoutb .. Jay.Brooklyn. N .Y. I An.wer ; Y e8. bnt It will te dllllcnl t to cast It f, ee from 

For Solid \'Vrougbt-il'on &l .. m8, tote • • Btoe ad. blow holes. No. 1 baked poroos cups for Daniell'. bo t· 
vertlscment. Addre.a1JDion L on Milia, Pittsburgh. I.... tery are only '2.�5 per dozen. 
for lItho

.
grap" , e�c: W. H. I. says : I have a small cylinder hoil 

Parties d es trmg Steam Machinerv for quar- er 2){ teet long x 10 Inches diameter. made from � incl! 
rYlnp: stone. address trteam Stone Cutter Co:.Rutland,V t . Iron . with cast Iron heads. What presaure ought It t�  

Hydraulic Presses and JIlCks. DtoW and 861)- bear and wbot power should It develope with an engln,' 
ond hanu. E. Lyon. 470 Grand Street. N e w 'ork. I� Inches diameter x S Inches stroke ? Answer : The 

Rubber Machinery of all kinds manufuc-
boiler eoul<l safely sustain a p , es.ure or more than �'OC 

tured by W. E. Kelly. New Brlluswlck, N .  J. Ibs.  per oqnore Inch . At 100 lb •. "ressnre ond a speed III 
____________ � ____ . ____ ._.�______ 1 50  revol utions per IDlllute, the cnghw would devdoJ) 

V. V. will prohably find the directions for 
slherlng glass on p . .. so, vol. 24 answer his purposc.­
W. D. Il . 's query about Illaklng soap with hlcart onale 
o f  soda is o.UR \\�ere<l by anticipation on p. �39, vol . 23. 

J .  W. L. asks how to se pafl\te the con Htitu­
ent part. of sawdust or wood so as to get the pure cell  
uUn. Answer : u It is Benl'celf pO'3slble," SIlY3 Professor 
W. A. M11Ie,. " to obt.aln cellulln free from IigneouR tlo. 
me by artlflcial means, since thc incrusting woody mat. 
tel'. when once deposited witlJln Its meohes. ls retained 
\vith great obstl!lacy ; b ilt  I t  is prcs cnteJ in a pure con. 
. lItion In flnelv cardcd cotton. In linen. and In the 
olneBt kinds L f  tllt erlng paper ; to these sources the 
Chemist uSl1a.l 1yhas recourse when he desires to examine 
Lbe properlieB of cellul:n. Cellulin or cellul"se Is dis. 
,olved by . solution of oxide of c o p per In ammonia. 
(rom Which It  Is repreciplt"ted by acids . "  

R .  J. askH : \\ hat i s  best t o  mix with fire 
,lay for lining a furnace that 18 partly burnt. OUI. ,  and to 
!tand the lire ? 2.  What Is the best waT to l uke soft 
lolder out of zInc ? Answcrs : 1 .  In maklog lire brick, 
the If fractory fi"e clay 18 m ixed wltb old IIrebrlck pul. 
,er'zed or with sharp, eiean sand and gravel. Suoh brick 
,.iII stand an Intense heat without tuslng. 2. Soft sol':. 
jr melts at a lowcr temperature than zInc,  so that you 
nay be able to remove part of the solder by carefully 

leatiog It to a temperature or abo ut 600· Fahr. If you 
wish to usc the sulphate of zinc (wblte vitriol) for �ny 
purpc se, or are a.ble to dispose of i t ,  you can dissolve 
Lhe zinc In dilute sulphuric aCid. which 0111:; slightly at. 
tacks the solder. Hydrochloric or murlatte aci d aloo 
lissolves ztnc. forming chloride of zinc, whIch has the 
'I"operty of rendering paper hard and waterproof . 
�Itrle acid w'll dissolve bOlh lead and zinc and lellve the 
In as a white p o wder. 

W. McN. nsks : What set, anel what differ­
mr.e at st.. t, If any, should there be bet ween saws cut­
,ing pine and those cut ting spruce logs ? Ans wer : 
.1.00\lt one thlrty·second ot an Incl! on a olde Is s ulll.lell t  
( o r  ordlDllry timber. Generally the s a m e  s e t  would b e  
'equlred f o r  b o t h  kinds of timber. S o m e  kinds of pine 
.. 111 cu � very clean and require but Ilttle oet In the saw 
LO elenr ; other p .ne timber has a \"ery t ough flber. IL 
mch. m ore set would be requI red. Spruce varies In the 
;ame manner In ditf ren t localitlos I prnetleal experience 
,s the he.t gUlde .-J .  E. E. 

B. G . asks how to prepare caustic Ive from 
.oda ash . Answer : Caustic ooda lye for soap mating 
,an be prepared frl'm ooda ash hy the u.e ot quick lime . 
l"he soda ash Is first dhso!\'ed In h o t  water anti 1 0  the 
>oiling solution !d gratlually a1ded thin slaked lime In 
Iman quantltlea, anti tbe boiling continued untH a drop 
. f  the clear liquid gIves no etferveseence with a drop 01 
wid. The Ilme takes the carbonic acid trom the soda 
.. il and 1. ltselt c onvcrted into lin Insoluhle cllrbonate 
If  Jime, whiCh settles to the bottom, so that the cleat" 
lolutlon ot caustic soda lye can be easily decanted aftel· 
. ! l o w lng the solullon to stand untH cool. The bollln� 
;houhl take plq,ce in an iron ves3el ; for a very pure qual­
r y  of caustic alk lies silver Yes!:Icls al'e employeo, a� 
. lle alkalies attack both glass and p orcelain perceptibly 
vhen hot and strong. 

A. H. 1I s\, s : 1. vVhat is the N ewtonilln 
heory of astronomy ? 2. Wilst is the caUl�e of the di 
I fnal mollon of t.he earth on Its axi. ? 3. What Is tht 
·ause of the annual motion of the earth round thc 8Ull i 
L What 8 graYi tll.tlon ! Answe r : 1.  That t.here is a mu. 
ual a ttraction e .isllug between all "odies of the nnl. 

'-crse, that I t  I. directly proportional to the lDasoe; oj 
hI.! bodies,  and inveJ sely propo rtional to thc squaret 
If thc distances between them ; and that the p)aneb 
vere o riginal ly Impnlled by sOlU� force, whlcn w o uld. 
� 1.llse th{'m to move oft' In a straigh t line,  unless acteL 
IPO I by .. ther forces. 2. The orIginal ImpelUng foro e .  
; .  T h e  0l"ig-In�1.1 1m lolling fori;e, and thl! 8t tr'lc tlon o j  
be earth by t h e  8 u n .  4. We canuot tell. It I. some. 
!ling by virtue ,?f .. w�lch 411 bodies a ttract each other, I" 

�ccordance with LJlC law enunciated abo,�e. 
W. D. D. asks wht:t.her t h e principl e,  fOl" 

n u l t t plyfug p o wer, of ;1. scre w acting up.)n 8 lever Is in 
Ise, and If it I., �n what machine ? Answer : The prlncl. 
,ie of lDultiplylng power by me�na of a scre w operatlnli: 

iJ n  a lever is very old. 
C. D. It &. CO. B�y : We have a return tub. 

liar boiler 18 feet long. wlth '(() two and a holflnch tubes : 
md weuld Ilkr to know what size and hlght of stack we 
·hould have lDade to Insure a good natural dra ft. Au. 
. w r r : The data sent are rather InSUfficient. l'ro �ably a 
'ound s tack, 15 luches In diame ter and 50 feet hlgh.woultJ 
mswer. 

A. 33 asks : What are the dim ension s and 
l e s t  form of n oteam engine ot abollt )Ii a horse pI'wer ? 
:t sholll1 be lDadc portable. lind so as 10 connect the 
,mOKe stack with a common chimney . The need 01 
luch an engine ha. long been felt In Ihe dairy regions, 
for churnillg, etc. Auswer : The boUer should haYf 
,oout 1� square feet of elllclent he�tJng surfac e .  The 
,yllnder. with a dllllDeter of � Ineh"s. sllUuld have a pis. 
;"n speed of 75 feet per minute. You will lind dlmen. 
,ions and deocrJpl lons of sman boil ers In communlca· 
tons from o l her correspondents. 

A. D. says : I n  Worcester's " Dictionary "  
.:IlIustraled edition),  there Is a picture o f  II windla.s • f 
)eculiar form , called a U Chinese crane." win you give 
ne your opinion whet he .. there Is any mechaDle«1 ad· 
lanl nge In It ovcr " common w indlass ? A irlend 01 
nine, 'Who goes i n t o  the mathematic8 of the qucstlon. 
hlnks that he proves tbat tbcro Is none. M y  faith In 

·;he cleverne •• of Ihe Celeotlals m ,ke. me doubt Ills con· 
,Iuolons .  Will you tell us whIch Is right ,  he or I? An· 
iwer : It has a mecbantcal advanta�e over the common 
,vlndlas •• because the ratio of power t o  weigh t  can be 
iucreased to almost any de.lred extenl.  wIthout groa t 
wmDlIca tion of parts or ex.,easlve ellmcnslons of wheel. 

e. �. n. says that L. L. can repair hi� mir· 
tor by taking a piece of olel mirror aud a p pl y  a drop "f 
qule�snver to H. He can 80 utt from tt a scale that will 
e1ler.tually patcll the damaged mirror. Ihe spot of slaa8 
having been previously well cleaDull. 

about � of a horse l,ower. 
C. D. ears : I have a wel l ;lU feet. from 1lJ) 

slable ; It IS l2 feet deep . flj meal 0 of a � Inoh leaL 
pipe, the Siphon, tile water is  con�ucted t o  11 tUb in th, 
stable . I do not let the water rn!l full h treum, but 
through a pipe stem. Every S or 4 days, I have t o  t akl 
oot tbe plug con taining Ihe pipe Rlem to l e t  ont t h e  ftlr. 
or the wllter wouid 8 1 0p running. Can you tell me th .  
cause ot I hls ? Answer : T h e  air In tbe water generall) 
collects at the highest point o f  a .,phon whlcb I. usce, 
continually, ae the rressure is lea!it there . There i8 no 
way of preventing tbls. and every few dayo tile air musl 
be drawn otf. By placing an air vessel at the hlghesl 
point of t"le olphon , It will work milch longer before re. 
qulrlng. to be freed from all'. Siphons arc s�me times 
fitted wIth smail p umps at the highest point, hy mean. 
of w hIch the aIr can be dr.lwn off' wltanever nccessary . 

E. Q. L. says : \Y hat is the mean ing 01 
"' gresse" ? Is It a. crmp0f::l tfon or a separa t e  metUJ l 2 
In tinning sman malleable castIngs. I canuot ge t 0 
r.mooth bl fght aurf; C3.  How can I prevent thc eeuOi 
and Imp.url!.l.s In the tin from adllerlug to the casting, 
",nd h o w can r obtain a bright finIsh ? Answer:! : 1. ·Wt. 
do not remember ever to have Hecn the word aboul 
which our corresponden t  desires Information . 2, Th, 
following method I. common I.)' employed to tin Iron . 
and generally with good results : Clean thc costing <vlt" 
ultl'lc aCid. afterward, wasblng It with water. Dip II  
first Into llIuriate of zinc. and then Into the bath ot tin.  

E.. A. F. 'f. ask s how to .make 1\ smal l  port. 
able boat. light enough to he carried o n  horBeback o r  In 
a small buggy ? Answer : Try 0 boat made o f  canvas 
stretched on a trame. which ean be tolded up andls I Igh ; 
and portable. Such a boat was ueed by our soldiers in 
the late war. 

'f. J. says : In n train of wheels, 3 dl'ivel"f 
and S driven , the drivers are proportI onally 20. (0, and 60 
The 1Irst driven Is the crank ot .. 5 horse po wer engin e . 
10 b.e'e& long I the next Is a gear. W. and the next a 3(l 
which gives out 011 the powcr. What po wer Is acting a ;  
t h e  pitch l I n �  ot each wheel ? T h e  engl ueer says I t Is a .  
follows :  5 h. p. )<' 20 (double o f  cron);:)+-20 (1st drlver) = fJ  
h p. o n  crank &Dd ll h. p. o n  1 s t  driver. 5 h.  p. X20X 20 ... 
2O x40=2'5 b. p. on 2nd driven and 2nd driver, etc. II h. p. 
X20 X20x80 ... 20 X40X 60= 1 ·2l> h. p. on piteh lino of last 
tlrlver 60, and last driven, SO. I think there Is 5 horse 
power acting a t the pitch line of a]1 of them. He al,o 
"ys If the crank could not bear a strain of more than 5 
hOlse power. the last driver. 60, and last driven, SO, could 
aot bear a s train of more than 1'25 horse po wer. without 
l>reaklng. providing the crank anti wheelB were propOl·. 
tioned by a good englnrer. Please ,let me know If thl. ls 
.'alculated rIght ; and. If not. give me a a:mple rule for 
doing It. Shonld not the pitch of the wheelo In each 
pall' be aUere.d ? If 5 borse power would break tt.e 
"rank. how mueh would hreak each wheel leparat.ely ? 
Answer : The results obtained by the engln.er are cor. 
rect . 1f the diameter of flrst wheel Is douhle the length 
ot the crank. 

E. O. L. a.ks : "'-'hat is nitro-glycerin com. 
posed of? Answers : 1he wonderful explosive termed 
altro-giycerln Is composed ot nitric acid, sulphurIc acid 
md glycerin .  It 1$  made by mixing together cq ua. 

parts of the above IIclds and addIng glycerin to the mix· 
.urc, t o  Tbe extent of one sixth of the weight of t il l  
tOld.. Precautlons :o prevont exploslous �re required 
i u  the manufac t ure. 

M. A. asks how to manufacture pqruffi n 
\.nswer : You can procure paramn at the drug storcs. 
It 10 made from wood tor, which Is dlotil led. and Ih.· 
hIck portle n remaining IS placed In hot sulphuric acl.i 
,blch hurns up nearly everything exce p t  the paraIH n .  
rhe latter Is then pressed a n d  purl�cd. This Is done b )  
llssoivmg t h e  parallln In a hot mixture of alCOhol onll 
, I  her. whl"h causes the deposit o t  the paralllu In beant' . 
inl flakes. Parallln Is also ob tained frOID peat and troll. 

• soft coal found In Seo . lanl! . 

C. F. asks (1) if there ill any rule for l ini n g  
'P shafLlng from t h e  mal II shaft to other parts 'It the 
nil l .  2. Is there a rule for cutting belt holes lhrough 

the floor ? Answers : l .  W\l h pieces o t  line cord a n d " 
iquare, lines can he iaid oft, parallel or perpen d icular to 
Lhe l I lIe of the main shatt. 2. By making II diagram hnd 
andlng �he angle o f  the belt. Ihe positions for the holes 
"an be a.certalned by using " string and a bevel. 

M. II. asIts : With G feet head of water, 
what Blzed turbine water wheel will be required to 
�ump water thl'ough 1 In cll pipe 1,5:10 feet long uf' 
'0 100 feet elevation ? What kind of a pump ohall J 
lse ? An.wer : It depend. ell t l rely upon h o w  much 
.vater you wish to deli ver per mInute. That hclng 8et. 
cled. you can nod the size o f  wheel req uired. by e xamin. 
inglhe circular of tho water wlleel bullder. By consult. 
ing our adverll8lng columns. you will lind the names oj 
pump makcrs, t o  whom you can wr!l.e for further Infor· 
illation .  

M. M, asks by what proee.'s he CRn harell'n 
CRst or Gl�rmo.n steel plow muld8, }4" f nch thick, to make 
them of cve!.  t emper and as hard a, po.!!Ible . Answe r ,  
It will probably be dilllcu.t to harden t h e  metal ", l t houl 
retorts, but possibly the followmg :rr e t h o d ,  i f  carefully 
conducted, will '\nswel' : Coat the me t.al with pruskl·:alt:! 
of potash, mixed w l l h  tlour paste.  When I t l s  dry, cover 
i t  with clay to keep the polash from com!ng oft. and 
:.eat to a brIght red. 

O. H. ask s: 1 . Is slal,od lime injurious t.o n 
hor,e If spl'lnkled on the floor In his stall to keep or stop 
the had s nell that 18 In all .tahles ? If so, what can I 
'.Ise In place of It ? 2. I W lut a 2 horsc engine that wil l  
o uru wood or coal ; whose make is t h e  best ? I!('.w much 
wlll sach an engl"e weIg h ?  S. Iowa eoal ls �5 pcr t U ll ,  
. a d  s o t t  woo<l l. $ )  p e r  cord ; whh h Is t h e  cheaper ? 4 
What hook contains en:;r""lngs 01  the latest anti besl 

iJ1cctrtcu.l machines, for motive po wt.!r ? Answers : 1 .  
LI R e  chloride o f  I 1 m e  or cal bollc acid. 2. Consult onr 
.• dvertIslng columns for Informallon os to makers of 
engines . Au ellglne and holler of 2 horse power will 
wl'1gh from I,SOO t o  1 ,8 JO Ibs . , and cos ; about t500. S. Un· 
J es� the c081 18 of ullu8ually good q u a l i ty, w O l l d  w t l l lH 
,he cheaper fuel for you to use . 4. Noad's " Text Book 
ot ElectriCity," Ganol ·. " Physic • •  " and SlIIlman'8 
.' Prlnelple8 of Physic .... all contain lIIustrotions of reo 
cent torme ot eloc'rlcal engln6s. 

c SE 
G. L B. sa.v s :  In "'t). show windows, I hM:" gre'l t trOUble arlsfug from tI·'llJaJ.':� t o "R rio u 8  k i n d R  o t  ·�oods exposed I here. Iron Of .... el 18 q ulekly covered with rust. and h1'8�r4 wi1'e 0]' thin �f;c brUB:1 bc eomebl 

llmost D.R bri t t l e  nnd blllCK 8R scorch� Qo pf' r. Tlw wIn-.. 
ilows arc enclosed wltn glass. ha.ve but. (' t i c  � u n .  and. .ppear 10  be tiJ"h t .  Xo gas Is burneel Ino r... Ihe caRe . 10 there a n y  WRY to prevent I I. ?  Answer : Tr» n tfla. tion . Put a pIece of .tove pI p e  perpendlcul.;:'fj ..... t o  t h e  upper e n d  of the window a n d  b u r n  a. Jet o f  gaR I n  '"'­
under It to produce II draft.. An opening at the b ottom 
covered with gauze will a dmit air Rnd keep out Insect •• 
Hal'. you n o  hlng hut hardware I n  the wIndo w .  and 
nothing to generllte sulph arous fnmes ? 

F. E. 'V. ask s : Ho w can I re moye an old 
tlerry sl uin trom a w h i t e  dreas ? Answer : Try sulphur· 
ous acid. 

A. & B. slIy : 1 .  A hires p:lWer from B :  A 
is to have the use of 11 0  I:>ch belt to run on the imlleYH 
,s they stan d. Wheu A Roes to work, the driving belt 
Lhat Is Intended to drive the 6 Inch belt runs otf the pul·  
ley. w hich Iea,'es A w i thout power. A claims I h n t  D 
!l to; n o t  g o t  sutHcient power lu that «rinng bclt to give 
A Ihe use of the 6 IDeh loelt. or I t  w o n l d  not rult oU· tbe 
:lOlIey. D says that A takes more power than the 0 Inch 
belt will drive. A contends Ihat. If he did. the 6 Inch 
belt would run 011 tile p u l l .,y. aod the driving belt would 
atay 011. Wllich I. rlg� t by .he la.v of mechanics ? 2. B 
hire. a oo·callell first cla8s machlnl.t. He takes down' 
the 30 Inch pulley and puts on an 18 1nch ; th,., he claimo,. 
will give m l rc spee 1,  which will give m(lrc power .. 
A claIms that to Increase the speed Is to deereDse tbe· 
� }ower.  A does not want speed ; be wants power.  
D then puts an 8 Inch belt on the 18 I nch pulley and lets 
I t  hang over 3 1ncbes, and claims that A has m nre po· • •  ·cr.  
A claims that he h & s  leES power. A and 11 leRve I t  to 
y o n  to cecl<lc. Allswers : 1. It  I s  somcwhat dllllcult 10 
tcclde a qu t:on of this klud, without a persona1 e"am� 

Inatlon, to render i t  certain that we ar("· in P OB�Nltiion of 
d l  the factK of the cBse. Your ftrst 8 tatClnc n t is corl'e(�t 
1 1  the driving bolt slips otf, It does n u t  furmsh all tbe 
power thaI. could be l ransml ttcd by t h e  6 Inch t e l t .  In 
the second case,  if, 9 8 w e  understand i t , the chaogcd 
pulley Is the driver for your G incb belt, IJnd 1f, with the 
I"'esent modification. you .. 6 Inch belt IS driven satlofac· 
torlly, you have more power thon before . 

S. A. H. asks us to state, bri�tly nnel cle M'  ly. 
what we understand by H 8C!CDCe," as used and a p p l1ncl 
In our pnbUcaUons. An£wcr : We will nnswer o ur cor­
resp ondent'. cODlprfhen8in qn< stlon I y a fcw <.no ta· 
tlons : " Science Is  applied t o  the knowledge ot many. 
methodically digested and arranged 00 as to become at· 
Luinabl e by onc . ·t " A  scicnce 1 8  a body of truths, t.he 
comlh on principles of whle:' are SUppOSI d to b e  � n, wn 
and separalr.<i, so thot the IDdlVldJal truths, even though 
some (' r  311 may be clear IL IhemBt:1Yes, have a guarantee 
that they could have been discovered and known , elller 
\Vlth cert.lnty or with such probability as the subj. ct 
Il.dmlt8 of. Ly o ther means than the1r o w n  c,·idencc . "  
. .  3clence I s  applied t o  any branch o f  knowledge WhIch 
'8 made the subject of Invesllgotion with a ,.Iew to dis· 
cover and opply IIr,1 principles . .. 

D. C. asks :  1. \Vhat percelltage of powcr 
has ever been developed with rotary engines. compared 
with other kinds ? 2 .  Can perfect eondeDs&l!on be se· 
cured by �IIY mean. now In use ? � .  What Is the relative 
advancing power of II 10comolive when the connecting 
rod IR at cllch of thc tour cardInal points of the circle ? 
Answers : 1. We have neTer acen re ports of .• ny careful 
t(>st� ot the performance of rotary engh:.rs. 2. No, if 
you refer to the prodoctlon of a perfect vacuum. S .  At 
top and bottom, the tull po wer of the engine. mnltlpllcd 
by tile Btne of the angle betwe. n the eonnectlngrodand 
the crank. Is exerted ; Ilt the othe, two points,  n o  power 
Is Imparted by the engine • 

\V. P. asks : 1 .  How ca.n I Ret a phin slide 
valve ofa stationary horizontal engine (so ad to cut off 
at any given point),  without remov ing the steam chest ? 
2. Whp.t Ingredient. c o n  I U8e to stop the foaming In my 
boUcr ? Ans wcrs : 1. It can on ·y be donc by nuk1ng I .. 
tlla:!.ru.m . or model to- sc.llc, know ing the size a.nd posl· 
tion of p O l·ts, etc. You will fiul pla.in rules , n  ,. Link 
J.nd Valve M .) U ons," by W. S .  Auc�inclos8 . 2.  If tl, e 
foaming is caused by lllsutHclent Bteam room, llO ingre. 
Illents will have any effect .  Carrying a hlghcr pros,ure 
o f  steam, If your boiler w i l l safe : y  t!ustufn tt , may remedy 
the troubl e .  If It  Is caused hy dirty water. frequent 
blowIng otfwlil bc advlsuble.  

A Y. S says, in reply to the question d t: l� ad,·I.ablllty of havlug lewer teeth In a 8' w :  I w o u l d  
:l a y  y c s ,  f o r  two reasons ; t b e  first b t h a t ,  having mOIC 
roum for sawdust. tn t h e  cut.  p o w c r  fS  saved ; the sccon(l 
l� tbat I,  takes leSi power to cut one el�hth of nu. 
I n c h  w i t h  one t o o t h  thnll i t  d o e a  to c u t  i t  with two. for 
the fro n t  cut of one tooth Is ru c same I n  bot.h cuses ;. 
and If thc side cut were the Bame in both,  one tooth 
would tnke but half the power. But If It Is  twice It" 
�reat (qnd i t  canno t  be any morc ) ,  we lu.ve u sa"\"Iug of 
one frgn t  cut.  

A. S. says. in an swer to G. F. C. who asked 
for o. l1ctlcrl ption of the electro-plating process of Pru· 
tf"6f:!OrS .Jacobi anel Klel a : Pr()ff!s�o;' JacobI states that 
depOSito of n i ckel can be obtnlned just a. well from 
O i ller double sul 9hatc or nIckel salts as from th.e 8ul· 
!)hate ot nIckel and am moni-l . lie rem:uks further 
that the deposi tion of DIckel " . coeJtls far botter by t 1' e 
.ppl icatlOn of U II anode matle ot pure nickel, tha" by 
Ule satura t i o n  or thc 8olutlon with soluble doublc S1\l • 
phatc of nkkel And a m m o u Ia, etc.  PJ'ofess or KlelO says 
tha t,  In the Imperial prlntlug cstablfshmell l ,  the proce�� 
of Decqu6rcl e p ubllshed In 1862 111 (JampleJi R'nriuH) I. 
,.pplie d .  numety : a solution of a double salt of n ickel 
.lUd ammon l . ,  modi lied by the l usertIon ot a nickel 
anode. Therc Is DO neCC8:lfty of pal tlcular care or pre­
;!aut !ons for avoIding thc presence of traces of alkaH In 
the solution ; on the con: rary, experIence hae proved 
that regular deposi ts will be obtained frOID Solutlon8 
contnlmng conslderablc qu�ntltles Gf sulphate ot pot· 
:18S3 or sulpLate of socIa . Sec " Buslncss and Personal" 
col umn In this losue. 

C. A. suys, in answer to E. F. C.'s question 
[or something t.hat will preveut rats from gnawlDp: his 
IJellow8 : Skunk'd oil  is the only prevcnt ive I bave ever 
fonnd, and I havc p81'f� ct confidence In It for the aOoye 
purpose . It is perhaps scarce aud hart! to obtain, o w i n g  
to t h e  li i.agreeable . m e l l  w h I l e  renlilng I t  from th" an· 
imal's fleSh. But I feel jus tilled In recommending I t  for 
the llbov� purpose. It not only pr,·vcnt s  rats a n ti mica 
rrom gnaw.ng bellows, but Its uoe ought to be a pporeDt 
to carele88 farmers, wh:> oftet: lcaye their harneFs, �ad­
dlcs, e l c.,  wher�ver they use them InRt. Skunk's 011 18 . 
aure remedy In all c�ses , as no animal wlll chew or gllaw 
eather w i l e )  e i t  itl lll"eScllt,  Bnd i t  j" n o t  d1sugrccnble 1 0  

the uoer. I t  has l i t t l e  o r  n o  t e n <loney 10  rot the materia l 
on which It  I. u6ed. 

F. A. M. f'ays : In reply to A. H O.'s query 
o.bout h(s wa.tcr not rising III til e mornfng tn the I am'! 
hlgh� In a gage as It  was at nigh t. 1 will Inggelt �ha� 
there I. dfstllation aloug tile IHJ>"� ueLweuu lbe oOllor 
and the UDlPIIO. 
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R. B. V. replies to E, 'N. H.'s problem : I 

would say that such a bo� could not receive momen­
sum because It Is wltb.ut weight. If struck. the whole 

body would m..,." tn the direction of the force ; for 
being welghtJe..,. lt has no gravity. 

H. P. M. writes as follows : In reply to 
w. F. '� qdestlon abont a mixture for facing castings. I 
w ould say : For a casting weighing 800 lbs .. .. nd 2 Inches 
�Ick. take new molding s .. nd. 5 shovelsful. dry old 
m olding sand . 8  shovelsful ; mix thorouglJ.ly and then .. dd 
a • hovelful sea co .. 1 facing (pulverized Cumberland or 
bituminous co .. l ... ccordlng to loc .. llty) ; mix well and 
riddle through a line sieve. then dampen . ..  nd riddle on 
yonr pattern. The hghter tbe c .. stlng Is to be. the 
weaker you must m .. ke your facing ; for a plate � an 
Inch thick. 1 shovelful of coal to 12 of mixed sand w111 
do ; If the casting Is only l\ Inch. 1 to 15 will be right. In­
Ite .. d of 1 to 8 as above. In casting .. thin plate. I never 
put .. ny f .. clng on the cope side ; then. If you waut to 

sUck" the mold. sh .. ke on .. 11ttle plumb .. go . ..  nd 
.Uck" with your tool. On .. very he .. vy casting. use .. 

.. clng of 1 shovelful of co .. l to 5 or 6 of sand. If the 
f .. clng be too stronll'. the casting will look cloudy or 
wormy. To make bl .. ck w .. sh for .. dry s .. nd mold. put 
2 or 3 handsful ch"l'coal ln .. dish or pot and add cl .. y 
w ... h th .. t has been strained until the whole w111 be so 
.. s to drip 011 your linger nail .. nd leave .. coating ; or use 
m ol .. sses w .. ter Instead of the clay wash. putting the 
black w .. sh on with a line brush. then " slick" with your 

001. If there are cracks In your dry sand mold. 1111 

bern up with a pntty of charcoal and 011. 

F. A. M. replies to J. V. D.'s query for a 
taln to Imitate rosewood : First rub the wood with vln· 

egar In which old nails or Iron 1Ilinga have lain for 5 or 
6 weeKs ; then streak It with extr .. ct of logwood. The 
ouccess of the Imitation depends on the skill of the 
.perator. 

H. M. W. says : In reply to C. R., who asks 
�specting Phara oh's serpents. you give him the original 
,nd polsonons form . The Pharmacist (Chicago) 1871 .  
p. 229. contains the foUowlng harmless substitute. by 
�nscher of Germany : Bichromate of potassa two parts, 
nixed with saltpeter one part and sugar three parts. 
ness lnto a tinfoil cone, .. little open .. t top. 

J. D. T. says, in reply to J. H. W.'s query 
bout the hydrometric strength of dilute spirits : If we 

odd 100 gaUons of water to 10 gaUons of proof spirit. the 
liquor will be 50° under proof. or 250 (real strength) by 
fr .. lles· hydrometer ; and Its specillc gravity would be 
'97087. provld�d no contraction took place. To aUow 
or this contraction It  w111 be necesBary to add. to 100 

p.llons of spirit .. t proof. 100'7 gallons of water. The 
,t.vo numbers added together 100+100'7 =200 gallons spirit 

250 by Tr .. lles ; specillc gravity would be '97087. In 
nswer to question : How many gallons of w .. ter .. re reo 
ulred to reduce 100 gaUons of spirit at 60° above proof 

' o a spirit 200 below proof ? By v�ume It will require. to 
reduce 100 g .. Uons of spirits 60° above proof to 20° below 
proof. 100 gallons of water. But there would not be 200 
gaUons of the new compound. owing to the contraction 
which takes place when alcohol and water combine. In 
order to allow for the contraction. the spirit must be 
reduced by weight or specillc gr .. vlty. For reducing 100 
gallons of spirit 600 .. bove proof to 20° below proof. l ' 4 

g .. Uons of water .. re required. The two numbers .. dded 
together, 100+104=200 gallons of spirits at 20° below proof. 
Il w111 be noticed that 204 g .. Uons of lIuld have been used. 
yet the product Is but 200 g .. llons. showing a coutr .. c· 
tlon of 4 gallons. 100 g .. llons of spirit .. t 60° .. bove 
proof. ..nd 100 gallons of water will not m .. ke up 
200 gallons Of the new mixture ; they will yield but 196 ·15 

g .. llons. But the strength will be r .. ther higher th .. n 20° 

below proof. In answer to the question : How m .. ny 
gallons of spirit at 60° below proof will It require to re­
duce 4O-gallons of spirit of 90' above proof to .. spirit at 
proof ? Forty g .. llons of spirit 90° .. bove proof. added 
to 60 g .. llons of spirits 60° below proof. equ .. l l00gallons 
of splrlts at proof. Thus : 
4t gallons 90° above proof contains . . . . .  76 proof gallons. 
o II 60° below " " . . . . .  24 I I  " 

00 g .. Uons at proof. 100 proof gallons. 

J. D. T. S9,ys, in answer to J. H. R.'s query 
81 to me ... urlng t�e contents of .. p .. rtly lIlled c .. sk : In· 

truments oalled wantage rods are kept by nautlc .. 1 In· 
Btrument and hydrometer m .. kers . ..  nd .. re used by 
liquor dealers. By the use of them. the contents of .. 
package partly full can be ascert .. lned. provided the full 
cap .. clty of the cask Is known ; If n9t. the pack .. ge 
must be gaged. after which the w .. ntage rod Is used to 
lind the dellclency. 

R. J. H. says, in reply to J. J. P., who says 
hat his telegr .. ph hne of 200 yards length won't work : 
n c .. se of the .. bsence of gas or w .. ter pipes or .. pond, 

the trouble can be re medled by using .. metallic Circuit, 
that Is . put up another wire on the same poles or sup­
ports. lnsulatel! from the lIrst wire ; this Is the proper 
way to do It. Short circuits cannot be worked success· 
fully In connection with the earth ; It I s  .. very popular 
f .. ll .. cy to suppose th .. t the earth .. cts as a return con· 
ductor ; the earth merely acts as a condenser or reser .. 
voir . ..  nd a battery Is merely .. n appar .. tus for drawing 
electriCity out of the ground In one place .. nd forcing It 
In .. t another. When these points. ground pl .. tes. are 
very ne .. r each other. the battery force required Is as 
much as If they were a great distance ap .. rt. There Is 
prob .. bly another dlmculty with his line. and that Is In 
the 80unders themselves ; but 88 no number or dtameter 
of wires II g1ven. I cannot tell him how to remedy It ; 
but I will quote the fundament .. 1 rule of pr .. ctlcal line 
eqUipment. n .. mely : The maximum m .. gnetlc or work· 
nil' strength Is obtained when the sum of the reslst .. nce 

of all the magnets Is equal to the resistance of the rest 
of the circuit ; th .. t Is. In this case. the two magnets 
must h .. ve II resistance equal to the line wire and the 
b .. ttery . ..  nd It Is not prob .. ble that such Is the case. If 
they have only 20 feet e"ch . In the absence of app .. rat· 
us for electrical measurement. J. J .  P. can only get .. t a 
mathematical conclusion by reference to tables giving 
reslst .. nce of wires by their size or dl .. meter. which he 
will lind In .. ny standard work on practical telegraphy. 

R. H. A. says, in reply to many queries in 
reference to sharpening 011:1. 1I1es : The dlillculty, and the 
only one. seems to be thiS. that the action of acid redu­
cel the .. cute angle. which the cut ting point of the tooth 
needs. to an obtuse .. ngle, lIke th .. t of .. squ .. red tap ; 
and the lIle has none of the meanl of force which reno 
der a blunt tap elfectlve. To Illustrate, we suppose a 
1I1e tooth to be In section like a V ;  the .. cld acts on one 
Side anll In the groove between the teeth equ .. lly. If 
this V Is an .. ngle of abont CO' .  It will be seen, by .. ny one 
who chooses to prove It. th .. t the lIrst cut of the aCid. or 
the .. ctlon on one side only. h .. s lowered the pOint of the 
tooth double the dlstaMe of the depth of the perpendlc· 
ul .. r cut ; .. nd when the ellects of the acid on both sides 
of the tooth .. re combined. the best result will be .. right 
angled edge or pOint. In the grooves. the acid h .. s .. far 
greater surface. proportionally. to act on. and becomES 

rapidly satur .. ted, while .. t the points the reverBe Is the 
c .. se. Now If . ..  fter rendering the 1I1e chemlc .. lly clean, 
as Is requisite. a delicate touch of resisting matter could 
be .. pplled to the pOints of these teeth. the acid .. ctlon 
would be retarded until enough metal h .. d been removed 
from the groovcs to render tbe proceSD successful. It 
would need care and tact to accomplish It. but I believe 
It  may be donc. Pcrhaps if an accnrately round rnbber 
roller were very slightly gre .. sed wit:. taUow .. nd passed 
over tbe 1I1e .. fter the manner of the printer. or If n .. tlve 
rnbber were dissolved In blsulpblde of carbon .. nd In. 
stantly used. the experiment might be successful ; 
It would depend on the skill of th , oper .. tor. The 
acid would certainly have to ( .. nd would) creep under. 
ana would not go through. the protecting substance. 
giving time (which Is alw .. ys an element In chern. 
Istry) for prolonged action In the groov�s, before 
the pOints become sh .. rpened. wlthont reduction of 
length. 

COllrtllrtUNICATIONS RECEIVED. 

The Editor of the SCIENTIFIC AMERICAN 

acknowledges, with much pleasure, the re­
ceipt of original papers and contributions 
upon the following subjects : 

O. 
On Retardation of the Earth by Tides. By 

On the November Meteors. By D. K. 
On Cleansing Incrusted Boilers. By T.J.A. 
On a Refractory Silver Ore. By P. S. 
On Iron Tie Rods. By E. M. 
On the Spleen and Electricity. By S.W. J. 
On Corundum in Pennsylvania. By J. L. 
On the Million Dollar Telescope. By S.H.M. 

Jr., and by F. D. J. 
On Professor Haeckel on Embryology. By 

A. M. W. 
On th e Bodies Associated with Biela's 

Comet. By D. K. 
On Industrial Education. By S. C. Arm· 

strong. 
On a Cheap Fire Alarm. By A. N. J. 

Also enquiries from the following : 
A. G . -E . L .  E.-W. H. S. & Co .-Y . C .-D. C .-J .W . H. 
-Po K. F.-P. C. B.-B. W. C.-W. McC .-W. S. 
Correspondents who write to .. sk the ",ddress of cert .. ln 

manufacturers, or where speCified art1cles are to be had, 
.. Iso those h .. vlng goods for s .. le. or who want to lind 
p .. rtners, shoul<1 send with their communications an 
amountsumclent to cover the C08t of publication under 
the head of .. BUSiness .. nd Person .. I," which Is specially 
devoted to such enquiries. 

' 

MINERALS AND FOBSILs .-Specimens have 
been received from the following correspond· 

ents, and examined with the results stated : 

A. H.-You are p .. rtlally correct In your conjectures. 
The most Interesting of your specimens Is  N o . 6. whICh 
Is .. 8Pirlfer gran"lifer". from the Hamilton group 
The org .. nlc matter and lime have been leached out ... nd 
only the earthy matter remains. which Is. In this case. 
line grained sandstone. You will lind this speCies fully 
described In Dana'S "Geology." No. S contains iron py 
rites ; the black streaks are ImpreSSions of pl .. nts, , lit 
.. re Insumclent to determine what species the plant be· 
longed to. It Is probably from the Hamilton group. 
Will you please Inform us In what county of New York 
these specimens were found ? No. 2 Is only qu .. rtz. as 
you say. 
I L. F. I.-An .. rglllaceous yellow ocher ; It would doubt· 
less answer for .. che .. p paint. 
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Letters Patent of the United Sta.tel< 
WERE GRANTED FOR THE WEEK ENDING 

May 27, 1873, 
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[Those marked (r) are reissued p .. tents., 

Al .. rm . ..  utom .. tlc lire . H. L. Brown . . . . . • . . . . . . . . . .  189,292 
Alarm. portable burgl .. r. J. H. Thorp . . . . . . . . . . . . . .  189.440 

Am .. lgams. quicksilver from. M. B. Howard . . . . . .  189.814 
Bar and hook. clevis. R. Gibbs . . . . . . . . . . . . . . . . . . . . . .  189.881 
Bedstead. w .. rdrobe. Hunter & Van Sickle . . . . .. . . .  189.316 
Billiard cushion. W. St. Martin . . . . . . . . . . . . . . . . . . . . .  1S9.434 
Bleaching liquor. H. Deacon . . . . . . . . . . . . . . . . . . . . . . . . 189.239 
Bleachlng resln . A. K. Lee . . . . . . . . . . . . . . . . . . . . . . . . . .  189.402 
Boller. wash . J .  Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189.849 
Boller. w .. sh. J. W. Deming . . . . . . . . . . . . . . . . . . . . . . . . .  189,301 
Book rest. L. Tarring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189.841 
Boot. I. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189.885 
Boot, moccasin, E. A. Buck . . . . . . . . . . . . . . . . . . . . . . . . . 1S9,234 
Boot bottoms. molding. S. W. Baldwln . . . . . . . . . . . . .  189.854 

Boot heel blanks. making. C. W. Glldden . . . . . . . . . . .  189.88� 
Boot heels. trimming. C.  H. Helms (r) . . . . . . . . . . . . . .  5,434 
Bottle wr .. pper. A. E. Fr .. ncls . . . . . . . . . . . . . . . . . . . . . .  189,808 
Brace. shoulder. N. C .  Burnap . . . . . . . . . . . . . . . . . . . . . .  189,308 
Br .. celet. Grant & Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  190.811 
Br .. celet jOints. J.B. Black . . . . . . . . . . . . . . . . . . . . . . . . . .  189.361 
Bracket. shelving. J. V. Meigs . . . . . . . . . . . . . . . . . . . . . .  189.408 
Buckle. h .. rness. C. C. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . .  139.258 
Bulldlng. lIreproof. J.E.  Mulford . . . . . . . . . . . . . . . . . . .  139.415 
Burner, gas, B. Andreae . . . . . . . . . . • • . . . . . . . . . . . . . . . . .  189,352 
Button hole cntter. Tebbets & Nutting . . . . . . . . . . . .  139.487 
Can. Oil. H. Keller . . • . • . . . . . . . . • . . • . . . . . . . • • . • . . .  : . • . .  189,818 

Car .. xle box. H. E. March .. nd . . . . . . . . . . . . . . . . . . . . . . .  189.822 
Car axle. r .. llway. R. N. Allen . . . . . . . . . . . . . . . . . . . . . . .  189,226 

Car. dumping. T. Bootsmann . . . . . . . . . . . . . . . . . . . . . . . .  189.362 
C .. r hanglng Signal cord. r .. llroad. J. F. Rice . . . . . . 189.262 

C .. r. r .. llway freight. R.H. Gordon. Sr . . . . . . . . . . . . . .  189.248 
C .. r ventilator. etc .• pocket. J. B. Timberlake . . . . .  139.278 
C .. rd r"ck. D .. nforth & Winchester . . . . . . . . . . . . . . . . .  18�.298 
Carriage clips. swaging. R. R. Miller . . . . . . . . • . • . . . .  189.413 
Carriage curtain fastener. N. M. Terry . . . . . . . . . . . . .  189,488 
Carriage protector. G. B. Brown . . . . . . . . . . . . . . . . . . . .  189.36J 
Carriage spring. T. Murglltroyd . . . . • . • • . . • . . . . . . . . . .  139.825 
Carriage sprlng. T. H. Wood . . . . . . . . . . . . . . . . . . . . . . . . .  189.348 
Carriage window sash holder, S.E. Totten . Jr. (r) 5,42" 

Cask. beer. M. Seltz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 189.884 
Churn dasher. G. W. McCormick . . . . . . . . . . . . . . . . . . .  189.406 
Churn. rotary. G. Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189.845 
Cigar machine. H. E. Tyl .. nder . . . . . . . . . . . . . . . . . . . . . .  189.280 

Collee roaster. G. W. Dobson . . . . . . . . . . . . . . . . . . . . . . .  189,877 
Coloring met .. l. J. Kintz . . . . . • • . • • • • . . . . • . . . . . . . . . . . .  189.819 
Cooking utenSil. E . J .  Spragne . . . . . . . . . . . . . . . . . . . . . . 189.483 
Ceoler. beer. J. Glmllch . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189.810 

Corset fastening. G. O. Schneller . . . . . . . . . . . . . . . . . . .  189.424 
Cradle, self· rocking. C. Holtz . . . . . . . . . . . . . . . . . . . . . . . 189,247 

Cultivator. P. Long . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189,320 

Curt .. ln cord fastener. J. P. Arnold . . . . . . . . . . . . . . . . .  189,298 
C urtain cord f .. stener. H. Lul L .  . . . . . . . . . . . . . . . . . . . .  189,401 
Cutter. reversible rotary. E. V. O·Nelll . . . . . . . . . . . . . 189.417 
Desk .. nd book case. J. A. Payne . . . . . . . . . . . . . . . . . . . . 189.419 
Dovetailing machine. A. Davis . . . . . . . . . . . . . . . . . . . . . .  189.299 
Drawing board, H. H. MeyeT . . . . . . . . . . . . . . . . . . . . . . . .  189,411 
Dr .. wlng. device for teaching. A. C. Covell . . . . . . . .  189.237 
Drawing fr .. me stop motion. \\' rlgh & Thompson. 189,447 
Egg carrier. S. H. Smlth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189.481 
Engine and s .. w mill. ste .. m. 1. Brown . . . . . . . . . . . . . .  189.228 
Engine piston valve. ste .. m. A. Baumann . . . . . . . . . .  189.857 
Engine. steam. Nicoll & Hollman . . . . . . . . . . . . . . . . . . . 189,258 
Engine v .. lve gear. Tesseym .. n & Howard . . . . .. . . . .  1S9,489 
Envelope opener. G. S. Hastings. Jr . . . . . . . . . . . . . . . .  189.812 
Excavator carrler. J. WIllI .. ms . . . . . . . . . . . . . . . . . . . . . .  189,446 

Eye glass. A. D. Ansell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 189,858 
Faucets. etc .• Inserting. K. A. W .. ttendorf . . . . . . . . .  189.448 
Fence. lIood. A. Orvis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 189.418 
Fire arm, breech loadlng. A. Marelll . . . . . . . . . . . . . . . .  189.828 
Flre .. rm. breech loading. W. Richards . . . . . . . . . . . . .  189.4l2 
Fire escape. J.  O·Brlen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 189,416 
Fire escape. I. Merritt . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . • .  189.410 
Fire extinguisher. J. B. Stillson . . . . . . . . . . . . . . . . . . . . .  189�75 
Floor clamp. J. G. Rogers . . . . . . . . . . . . . . . . . . . . . . . . . . . 189,265 
Friction mechanism. H. Chl1son . . . . . . . . . . . . . . . . . . . .  189,286 
Fuel. etc • • artillcl .. l. A. Berney . . . . . . . . . . . . . . . . . . . . .  189.298 

Furnace alarm, blast, E. Davls . . . . . . . . . • . .  o • • • • • • • •  139,300 
Furn .. ce door and bit. J. G. H .. berlleld . . . . . . . . . . . . 139,244 
Gaiter. W. Love . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 139.821 
Game table. S. S. SChindler . . . . . . . . . . . . . . . . . . . . . . . . . . 189.425 
Gate. nursery. J. W. Boughto" . . . . . . . . . . . . . . . . . . . . .  189,282 

Generator. vapor. W. Wells . . . . . . . . . . . . . . . . . . . . . . . . .  189.445 
Grain cleaner. S. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189,257 

Grain, nuts, etc., cleaning, J. J ohnson . . . • . . . . . • . • .  189,248 
Gutter. metamc. T. McClunle . . . . . . . . . . . . . . . . . . . . . . . 189,821 
Harness saddle pad. H. Lerew . . . . . . . . . . . . . . . . . . . . . . 189.403 

Harrow. J.  F. Gazley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189,809 
Harvester. C. Creok. (r) .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.428 

Harvester, C .  Crook. (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.429 
Harvester. J. F. Seiberling . . . . . . . . . . . . . . . . . . . . . . . . . .  189.268 
Harvester, corn. J. & W. Carrothers . . . . . . . . . . . . . . .  189.867 
H .. rvester dropper. N .  Johnson . . . . . . . . . . . . . . . . . . . .  139,89;) 
Hatchway. Follett & Brnmmel. . . . . . . . . . . . . . . . . . . . . .  139,307 
Heel breastlngmachlne, V. K. Spe .. r . . . . . . . . . . . . . . .  139,278 
Heel stllfener. L. C. Crowell . . . . . . . . . . . . . . . . . . . . . . . .  189.238 
Hinge. H. D .  Br .. dley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  139.290 
Hook. fio wer pot. etc •• 1. A. Lovejoy . . . . . . . . . . . . . . . 189.254 
Hoop dressing machine. S. L. Heywood . . . . . . . . . . .  139.S87 
Horseshoe nails. m .. klng. E. W. Kelley . • . • . • • • • . . .  189,250 
Horseshoe nails. lInlshlng. R. Ross . . . . . . . . . . . . . . . . .  189.831 
Horscshoe n .. lIs. etc .• sw .. glng. R. Ross . . . . . . . . . . . . 189.832 
Hub band. G. H. Johnsoll . . . . . . . .  , . . . . . . . . . . . . . . . . . . .  189.817 
Inkstand. W. Read. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189.261 
Insect destroyer. S. W. Thomas . . . . . . . . . . . . . . . . . . . . . 189,277 
Iron. rolled. G. W. Billings . . . . . . . . . . . . . . . . . . . . . . . . . .  189,359 
Iron, steel, etc., treating, Skinner & Goodson • . . . .  129,885 
Journal box, J. A. Althouse . . . . . . . . . . . . . . . . . . . . . . . .  189,287 
Lamp extinguisher. H. Lange . . . . . . . . . . . . . . . . . . . . . . .  189,898 
Lamp lighting apparatus. M. A. Lynch . . . . . . . . . . . . .  189.255 
Lamp. street. Jacobsen & Burger . . . . . . . . . . . . . . . . . . .  1 59.894 
Last and shoe holder. B. J. Tayman . . . . . . . . . . . . . . . .  139.343 
Leather cutting tool. J. Demarest . . . . . . . . . . . . . . . . . .  189,240 
Leather work. seam for, S. W. Shorey . . . . . . . . . . . . . .  189.429 
Lock. hasp, A. B. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189,480 
Loom 1Il1lng fork. J. H. Knowles • . . . . . . . . . . . . . . . . . .  189,251 
Loom for weaving piled f .. brlcs. E. Pickford . . . . . .  139.828 
Loom shuttle box mechanism. R. B. Goodyear . . . 139,834 
Lubrlcator, H. V. Aiken . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  139.286 
Lubricator. E. McCoy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  139.407 
M .. chlnery. prevcntlng noise In. G. Ames . . . . . . . . . .  139.227 
Mech .. nlcal movement. R. E'ckemeyer . . . . . . . . . . . .  189.879 

Medical compound. J. G. Hucks . . . . . . . . . . . . . . . . . . . .  189,815 
MIll. rolllng. H. R. Hinkley . . . . . . . . . . . . . . . . . . . . . . . . . .  189.216 
Mortar mixer and grinder, E. Spaulding . . . . . . . . . . .  139,838 
Motion. reproducing. C. T. Chester . . . . . . . . . . . . • . . .  189.294 
Musical Instrument, M. Cannon . . . . . . . . . . . . . . . . . . . .  139,293 
Neck yoke. P. Epler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 189.880 
Nut 10ck. A. Porter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189.260 
Pan. dish. S. Lalferty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189.252 
PaRt .. loon tree. E. B. Viets . . . . . . . . . . . . . . . . . . . . . . . . . .  189.288 
Paper Clip, M. A. Wheeler . . . . . . . . . . . . . . . . . . . . . . . . . . .  189,285 
Pavements. laying concrete. J. W. Snyder" . . . . . . .  189.272 
Pegs. cutting out. J .  D. Vlnnenge . . . . . . . . . . . . . . . . . .  189.4-11 
PhotographiC ch .. lr, chlld·s. M. H. Pre�cott. Jr .. . .  189,828 
Planter. corn. H. A. Sh .. rp . . . . . . . . . . . . . . . . . . . . . . . . . .  189.269 
Planter. corn. D. F. Taft . . . . . . . . . . . . . . . . . . . . . . . . . . . . 189,840 
Pl .. sterer·s 1I0 .. t.  I ..  A. Goodsell . . . . . . . . . . . . . . . . . . . .  189.888 
Prlnter's quoin. C. W. Ames . . . . . . . . . . . . . . . . . . . . . . . .  139.351 
Printing press. plate. Howard & Dalllty . . . . . . . . . . .  189,39"� 
Printing press. rotary. S. H. Bingham .. . . . . . . . . . . . .  189.360 
Printing press. stop cylinder. H. Barth . . . . . . . . . . . . .  139.229 
Printing type. D. W. Brnce . . . . . . . . . . . . . . . . . . . . . . . . . .  139,36.; 
Puddlers' b .. lls roller. R. M. Bassett . . . . . . . . . . . . . . . . 189.356 
Pulleys to sh .. fts. securing. W. B. Van Voorhis . . . 189.282 
Pump or srrlnge. hand. W. B. Robins • . . . . . . . . . . . . .  139,268 
Pump. ste .. m vacuum. W. Burdon . . . . . . . . . . . . . . . . . .  189,235 
Puriller. middlings. Hardenbergh et al . . . . . . . . . . . . . 189,308 
Puriller. middlings. N. Lacroix . . . . . . . . . . . . . . . . . . . . .  139,397 

Quartz mills. feeder for. T. A. Cochrane . . . . . . . . . . .  189.870 
Railroad frog. J. Br .. hu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189.291 
Rallro .. d frog. Skinner & Gilford . . . . . . . . . . • . . . . . . . .  189.271 
Railroad rail joint. G. A. Sturges . . . . . . . . . . . . . . . . . . .  189.276 
Railroad switch. C. D. Tisdale . . . . . . . . . . . . . . . . . . . . . .  189.279 
Railway slgn .. l.  electriC. Dlgney et al . . . . . . . . . . . . . . 189.876 
Raker .. nd lo .. der. grain. G. S. Dudley . . . . -. . . . . . . . . .  189,803 
Relrlger .. tor. M .  Sh .. w . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 139,428 
Ribbon block. W. Obrlst . . . . . . . . . . . . . . . . . . . . . . . . . . . 189.826 
ROlling blooms. machine for. G. W. Billings . . . . .  189,858 
Ruche holder. J. V. Rockwell . . . . . . . . . . . . . . . . . . . . . .  189.428 
S .. fe. lIreproot. N. Constable . . . . . . . . . . . . . . . . . . . . . . . .  139,296 

Sale. lIreproof. J . E . Mlllford . . . . . . . . . . . . . . . . . . . . . . . . 189,414 
Sash and door cl .. mp. T. S. Urle . . . . . . . . . . . . . . . . . . . .  189,281 
Sash holder. S. E. Totten, Jr. (r) . . . . . . . . . . . .  , . . . . . . .  5.426 
Saw . S . Schollleld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I89.426 
Saw mill head block. A. Rodgers . . . . . . . . . . . . . . . . . . .  189.264 

Saw. scroll, E. A. Walker . . . . . . . . . . . . . . . . . . . . . . . . . . .  189,284 
S .. w. etc . •  sharpening. E. Dulfy . . . . . . . . . . . . . . . . . . . . .  189,801 
Saw teeth diamonds. fa8t�nlng. T. Smith . . . . . . . . . .  139.837 
Saws. hanging. H. W. Brown . . . . . . . . . . . . . . . . . . . . . . . . 189,368 
Scales. drugglst's, Cyrane & Reinhardt . . . . . . . . . . . . 189,872 

Settee. J. & E. R. Holzer . . . . . . . . . . . . . . . . . . . . . . . . . . . . 189.389 
Sewing m .. chlne. R. Chandler . . . . • . • . . . . . . • . . . • • . . .  189,3B8 
Sewing m .. chlne. Henderson & Wright . . . . . . . . . . . .  189.2-15 
Sewing machine. G & J. F. Webster . . . . . . . . . . . . . . . .  189.444 
Sewing machine cutter. L. H. Allen . . . . . . . . . . . . . . . .  189,350 
Sewing m .. chlne folding guide. J. E. Earle . . . . . . . .  189.878 
Sewlng m .. chlne shuttle. G. Rehfuss . . . . . . . . . . . . . . .  189.421 

Sewing m"chlne tuck creaser. W. D. Kane . . . . . . . . 189.249 
Sewing machine tUCker, J . H .  Bean (r) . . . . .  . . . . . . .  5.427 
Sewlng machlne,'wax thread, E. E. Bean (r) . . . . . .  5,428 
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She .. rs for cutting paper. W. P. Deane . . . . . . . . . . . . .  189.878 
Shlp's rlgglnlf. thimble for. T. G. Bell . . . . . . . . . . . . . .  189.220 
Shoe n .. lI. J. F. p .. lne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189,82 
Skins, machine for staking. etc .• W. A. W .. tson . . .  189.44 
Sleds, reach for bob. J .  W. Smith . . . . . . . . . . . . . . . . . .  189.83 

Slelgh runner. J.  W. & E . W. Karn . . . . . . . . . . . . . . . .  189,896 

Soldering compound. C. Cox . . . . . . . . . . . . . . . . . . . . . . . .  189,297 
Sp .. rk arrester. E. L .. nn .. y. . . . . . . . . . . .  . . . . . . . . . . . . .  189,899 
Staves. ctc . •  jolntlng. U. W. George . . . . . . . . . . . . . . . .  189.242 
Stereotype plate holder. C. Hur.t . . . . . . . . . . . . . . . . . . 189.898 
Stone. machine for pl .. nlng. A. T. Merrlm .. n . . . . . .  189.409 
Stone. making artillclal.,D. M. Sprogle . . . . . . . . . . . .  1�9.274 
Stool. life preserving. H. T. Pr .. tt . . . . . . . . . . . . . . . . . .  1 39.425 
Stove. base burning. F. W. Born . . . . . . . . . . . . . . . . . . . .  189,2S1 
Stove. heatlng. D. N. Mason . . . . . . . . . . . . . . . . . . . . . . . .  189.256 

Str .. ps. etc., cutting leather. J. F, Hollister . . . . . . . .  189.888 
Sug .. r. s .. lt. etc .• drylng. D. Lee . . . . . . . . . . . . . . . . . . . . 189.400 
Sugar, salt, etc., drying, D. Ilee . . . . . . . . . . . . . . . . . . . . .  189,101 
Swing. hobby horse. J. A .  Cr .. nd .. I1 . . . . . . . . . . . . . . . .  189,871 
Table. self waiting. J. F. Schultz . . . . . . . . . . . . . . . . . . .  189.267 
Tag machine. C. M. O·Brlen . . . . . . . . . . . . . . . . . . . . . . . . .  189.259 
Tag machine, J. H. Sl1vers . . . . . . . . . . . . . . . . . . . . . . . . . .  189.2iO 
Telegraph. electro· magnetic. G. D·Infrevllle . . . . .  189.802 
Telegr .. ph line Insulator. I. I. Tatom . . . . . . . . . . . . . . .  189,488 
Thrashing machine, 1. T. B.rton . . . . . . . . . . . . . . .  , . . .  189.385 

Thraehlng machlne dust conveyer. J. Blerbower. 189.289 
Tobacco. machine for rOiling. D. W. De Forest . . .  189.87 
Toy pistol. O. W. Horr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  189.891 
Trace f .. stenlng. F. M. Snlvely . . . . . . . . . . . . . . . . . . . . . .  189.482 
Tr"p. lIy. R. P. & W . 1 . Miller . . . . . . . . . . . . . . . . . . . . . . .  189.412 
Treadle movement, J. Evans . . . . . . . . . . . . . . . . . . . • . . .  189,805 
Trunk .. nd wardrobe. combined, J. A. Payne . . . . .  139.420 
Trnnk. catch. H . C .  F .. ber . . . . . . . . . . . . . . . . . . . . . . . . . .  I89.306 
Trunk lid supporter. J. Stott . . . . . . . . . . . . . . . . . . . . .  189,435 

Tube expander. C .  W. De .. ne . . . . . . . . . . . . . . . . . . . . . .  189,874 
Turpentine tool, J. G. Cobb . . . . . . . . . . . . . . . . . . . . . . . . 189.869 
Twine cutter. F. J. Seymour . . . . . . . . . . . . . . . . . . . . . . .  189.427 
Umbrell .. and cane. combined. or. R. L. Chevers . .  189.295 
Umbrell .. tip retainer. Lusby & Winter . . . . . . . . . . . .  189.405 
Valve. liquid sealed. L. Wlnterbauer . . . . . . . . . . . . . . .  189.317 
V .. lves. steam and other. E. F. Spaulding . . . . . . . . . 189.839 
Varnish I'or Iron. etc . •  C. Rotter . . . . . . . . . . . . . . . . . . . . 139.383 
Vaua cover, J. C. French . . . . . . . . . . . . . . . . . . . . . . . . . . .  189,241 
Ven t  opener for sprlngs. autom .. tlc. J. Walther . .  189.816 

Ventilating propeller. D. Rlsslnger . . . . . . . . . . . . . . . .  159,830 
Washer, ore, 'V. Hooper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 139,390 
Washlng machlne . E .  M. Hodgson . . . . . . . . . . . . . . . . . .  139,813 
Washlng machlne, J . J. T .. ylor . . . . . . . . . . . . . . . . . . . .  189.842 
Water Wheel. S. T. Teachout . . . . . . . . . . . . . . . . . . . . . . .  189.844 
Writing tablet . A .  Schindler . . . . . . . . . . . . . . . . . . . . . . . .  189,26 

APPLICATIONS FOR EXTENSIONS. 
Appllc .. tlons have been duly 1Iled. and are now pending 

for the extension of tho following Letters Patent. Hear 
Ings upon thc respective appllc .. tlon . ..  re "ppolnted fo 
the days hereln .. fter mentioned : 
25.188.-NAIL MACHINlO .-D. Dodge. AugU8t B. 
25.235.-MANUFAOTURB OF IRON .-B . L .. uth. August 6. 
25,289.-ELASTIO HOSE TUBING.-J. C. Boyd. August 18 
25.309.-NAIL lI1ACHINlO.-D. Dodge. August 18. 

25.3H.-WIRING JOINTS.-A . C. Mason. August 20. 
2.'1,478.-SCALES .-A. Turnbull . August 27. 
25,570.-CAR COUCHES.-E. C .  Knight. September 10. 

EXTENSIONS GRANTED. 
21.161 .-PLATFORM SCALlO .-F. M. Strong. T. Ross . 
24.182.-CHANNELING BOOT SOLES.-M. Wesson. 
24,199.-GAs REGUJ.ATOR.-E. H. Covel. 
24.200.-HYDROCARBON VAPOR ApPARATUS.-E . H.Covel 

24.227.-CULTIVATOR.-R. M. Melton. 
24.257.-CAR SEAT AND CouCH.-T. T. Woodrulf. 

DESIGNS PATENTED. 
6,651 & 6.652.-STOCKING FABRICs .-M . Landenberger. Jr 
. Phlladelphl ...  Pa. 

6,653 & 6.654.-CARPlOTS.-A . He .. ld. Philadelphia. Pa. 
6.C55.-CARPlOT.-C. A .  Righter. Phl1adelphla. P ... 
6.656 & 6,657.-FLOOR CLOTHS.-C. T. and V. E. Meye 

Lyon's Fanns, N.  J.  
6,658.-CHAIR FRAME.-B. J. Harrison, N e w  York city. 
6,659. -STOCKING FABRIO.-M. Landenberger. Jr . •  Phlia 

delphia. Pa. 
6,660.-CLPlO.-M. Landenberger. Jr .• Philadelphia. Pa. 
6.661 to 6.663.-FLOOE CLOTHS.-C. T. and V. E. Meyer, 

Lyon's Farms, N. J .  
6,664.-STOCKING FABRIC.-J. W. P .. rks.Phll .. delphla.P ... 
6.665 to 6.6j2.-STOCKING F ABRICS.-C. Button,Phlladel 

phla. Pa. 
6.678 to 6,676.-SCARVES.-C. Button. Phll .. delphla. P .. . 
6.677.-0RGAN BASlO.-L . K. Fuller. Br .. ttleborough. Vt 
6,679.-0RGAlf CASlO ENDS.-L .K. Fuller.Brattieborough, 

Vt. 
6.679.-0RGAN CASE.-S. H .. yward. Boston, Mass . 
6,680.-0RGAN CASE ENDB.-S. Hayward, BostOD, Mass. 
6.681.-CAPlO .-M . Landenberger. Jr . • Phil adelphi,.. Pa. 

6.6.2 & 6.688.-FLOOR CLOTHS .-J. B�rret.New York City. 
6.68I.-SLATE FRA:.tE.-J. M. Comn. Danielsville. P ... 
6.665.-COOK STOVE.-H. R. Finch. Peeksklll . N .  Y. 
6,686 .-BRACKET.-A, D. Judd, New Haven, Coun . 
6,687 & 6,688.-CARPETS.-H. S. Kerr. Phll .. delphla, P ... 

6.639.-STOCKING F AnRIC.-M .'  Landenberger. Jr •• Phil ... 
delphia. Pa. 

6,690.-S0DA App ARATUS.-J . F.lIIeacham. Newton.Mas •.  
6.691. -FLOOR CL"TH.-J. Meyer. L .. nslngburgh. N. Y. 
6,692.-COOK STOVlO .-J . Peckover, Clnclnn .. tI. Ohio. 
6.698.-MoNU .. ENT.-J. Sharkey. Brooklyn. N. Y. 

TRADE MARKS REGISTERED. 
1.270.-FLUE FOR DRAFT, lOTC.-H. R.�·armer.Danvl11e,Va. 
1,271 .-MBDAL.-H .. rtell & Letchworth. Phlladelphl ... P .. 
1,2"72.-SALVE.-L. Harwood & SOD, Warren, Mass. 
1.273.-WATCH GLASS. -J.  B. Laurencot. Hoboken. N. J 
1.274.-SHlOlOT IRoN.-Marsh .. 1l Bros. & Co .• Phll .. delphl ... 
1,275.-PLOW.-J. Oliver. South Bend, Ind. 
l,276.- SALT.-Stone & Spencer. Syracuse. N. Y. 
1.277.-BRUSHlOs.-Thomson. Langdon & Co .• N. Y. city. 
1.278.-CIGARS. lOTc .-Batchelor Bros., Phll .. delphla. Pa 
l,279 .-BoURBON WHISKY .-H. Livingston, Albany. N.Y. 
l,280.-FIsH.-The Amerlcan Sardine Co . •  New York city. 
1,281.-FILlOS, ETO.-G. & H. Barnett. Philadelphia, Pa . 
1.282.-MEDICAL COMPOUND.-E. R.Burnh .. m.Chlcago.I11. 
1,283.-BRAIDB, ETC.-T. Kohn, Hartford, CODD . 
1,234.-MEDICINlO.-Paclllc B .. lm Co • • New York city. 
1.285.-WHITlO ZINC PAINT .-Wadsworth Bros .• N.Y.clty. 

SCHEDULE OF PA.TENT FEES . 

On e .. ch C .. veat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : . . . . .  $10 
On each Tr .. de·Mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' . . .  $�� 
On 1I1lng each appllcatlon for a p .. tent (17 yeBrs) . . . $l� 
On Issuing each orlglnaI Patent . . . . . . . . . . . . . . . . . . . . . . . . $�O 
On appe .. l to Examlners-ln·Chlef . . . . . . . . . . . . . . . . . . . . . .  $10 
On appeal to Commissioner of Patents . . . . . . . . . . . . . .  $�O 
On application for Rclssue . . . . . . . . . . . . . . . . . . . . . . .  ' . . . . . .  $30 
On application for Extension of Patent . . . . . . . . . . . . . . .. �O 
011 grbnttng the Exten810n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $�0 
On lIl1ng .. Dlsclalmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $10 
On an application for Design (8� years) . . . . . . . . . . . . . . $10 
On an application for Design (7 years) . . . . . . . . . . . . . . . Sl� 
On an appllcatton for De81gn (14 years) . . . . . . . . . . . . . . $3 0 
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Civil Architocturo. 
A. Magnificent Book. 
Civil Ar�'litecture ': Bping a Complete Theo· retic ' l  1>"1 1  Practical srslem of llull,IIHg. contalnln5 ���J.Ci��h'l�::�1 �.�n;glg� �! ���e1r� lr�a�I�:ra�n 

�.:'Jh�"..ot��hlf��:�3in�:�rc:!te����mT�e �b�I!I�I,[:l 
!�'::����a �n�0:�:rdrE1e���t���IW:'':i.t�tg���f�t:��lb 
iT This truly v" luable and .uperb book comprl.e. 

�;gg�� ���:e��'��t�:tI:r';a�����:[�t��!;c"�e���g�:.s:��r. O \vs. moldings, the orders, pilasters, carpentry, statrs, bridges. a rllral villa. a church edltlce. Gothic archltec· 
M��t�,(� ���rlJl'If.,:�:11 ;t;I��agf��c�lf.;;,��'i-e !'!'��l�t:: tnc various p ;,aetlc�1 details M construction. 
The Architect s and Builder's Pocket Com· 

ganlon and Price Book : Consisting of a Short bnt 
G��,g���;����� �!���r" .. tY�n�e;\fhal�la����r'l}�I�: 
��lIoB3,rsion��:�l·d ':a�lf)1��8'ot���nl��:rl::f5�" Qg!Dltt�:8 
��I�:.t�,�dISs\����e�nSJz:si�?ld a��mgg�O�tgf �yogi I.)r'ccB for Carpunter'd Work ; ablo, UnPes tor Com· putlng and VM lumg Brick and Brlok Work Stone Wo :'k. P"lnllnJ,:. PI •• terlng. etc. By Frank W. Vogdes. Architect. Illustrated. F'ull bound In pocket.bool< 
t°';�iiin' cioth', : : : : : : : : .. :. : .. .

.

.
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.
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. : : : '. ::: ', : : : : : : : : : :: :��.� 
The Rudiments of Architecture and Building. 

:�I� '�Jo:. u�� f:et��h��'i!C�\'e�:��1���· Imt!�n:,�nJ�� B·l llock, qut"�or of " The American Cottage Builder." llIu.t .... ted by Two llund .. rd and Fifty Engravings. In one volume, 8vo. . • • . • • • • • • • • • • • • • • • • • • • • • .  0 • • • • • • • • •  t3.50 
'fhe American CottaO'e Builder. A Series of Design •• Pil ns. ond �pec'inc'tlon". from

,
PlO to t20I00c. for II J1n�.i tor the Peqple. togetD.:Ir w;tb Warm ng, Venti lation. IJralnagel PJlntlD1f; a Id ... andscal.e Gar. 

�fe"Jg!.;lcVl.'���dlid��o�c:i t�'l.�\���I�;.:l.Eonfl��g�! tecture and Building." etc . • etc. Illust. ated by �ev· enty.11ve EngravIngs. Iu one volume. 8vo . . • • . . . • .  ts.50 
American Houses.-A Variety of Ori/tinal De. slg�s for Ru ' al Building •• llIust .. ated by Twenty •• !:x Colored Engra , In"l, Wltll Deoerl ttve R ference.. By Samuel Sloan. Ar.,httcct. author of the " Model Arch,· tect," etc t etc. 8vo . •  o • • • • • • • • • • • • • • • • • • • • • • • • •  o • • • •  ':l .50 
llu ilderd' Pocket Companion : Containing the 

�\�r,t��!�tf�aIB��I��'�'n���';,���':,fio������!�::�t�rrJ the subject. By A. C. �meaton. C. E .• etc. Iu 'lne volume. l2mo . . . . . . . . . , • . . . . . . . • . . . . . . . . . . • . . • •  , . . . . •  ,1.50 
A Hand· liook for A.rchitectural Surveyors and other. engJlred In Building: Contal�lng Formul ... n.e. 
rg� :::a�eer����',\'le!f�I�":;id�':.�i���'i.�lB ':�!'f,��t�J with Hutlder8' work, Mensuratiou, the Practice of Builders' Measurement. Uontract. oC Labor\Valuation of Prooerty. Summary of the Pracllce 'In DI apldatlon. etc , .  etc. lly J. �'. Hur.t. C. E. Second Edltlou. pocll:el. book form. full bound . . .  , . . • • • . . . . . . . . . . . . • . .  , . . . . . . • fl.50 

Practical Specifications of Works executed 

�':,d��c��:�t��'i<lnC\��d ��'!.e�'i.c:t�!g";!bf:,���::�l,fld B serle. of I"" ctlca'ily useful Al!reements and RepJ>rts. By John Blenkarn. Illu8trated by Fifteen large Fold. Ing Plates. 8vo . . . . . . . • . . . . . . . . . . . .  " . . . . • • • • • .  , • . .  , • . . .  ,,9 

Parks and Pleasure Grounds : or, Practical Notes on Countr.v Relldences. VIllas. P.bllc PArks. and G"rden •• By Charles H. J. Smith. Land.cape Gar. dener and (larden Architect. etc . • etc. 12mo • . . • . •• 2. 25 

'l'he Geometrical Stair. Builders' Guide : Be. Ing a Plain Practical System of Hand.RallIng. em. bracing 8U 1 1 .  necessary Details. and Geometflcally Il lustrated by Twenty.two Steel Engravings ; together with \ 1\6 use of the most approved principles or Prac. tical Geometry. By Simon De Graff. Arehl ,ect. 4to. � 
The Practical Stair Builder : A COIDl'lete 
b��i�:do�0�h<'5,���'�t�r����I,Ue����3���I;.��i��::: Illu -trated w'th Thl ty Original Plates. By C. EdwHrd Loth. Profe •• lonal �tair·Bullder. One large 410. volume . . . .  , , . . • . • . • • • • . . . . . . . . . . . •  , . • • . • • • . . . . • • • . . . . . • . • 110 � The above. or any of my Books. sent by mall. free otJ�':::�e8��t:il�rU�IJC���n.t{b"dtE OF PRACTICAL A�D SUIENTH'IC iflOOK6-96 pages. 8vo-sent free to to any one who will furnbh his address. 

HE�RY CAREY BAIRD, INDUSTRIAL PURLISHER -,-.,. ___ 406 WALNU l' STREET. Phlladeiphia. 
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�����hl��; ��:���Wt:!P:�:�rl�i��r ..:t��Tth'!,B��� PATBNT PERFORATED )[ItTALLIO GR.HNING 1'OOL8. �end stamp for circulars. J. J. CALLOW. Ulevel.nd. Ohio. 
" To Have a Cricket 

U ON THB B1CARTHJ. IS THE LUOKIEST THING IN TUB .. WORLD."-OltlU • .ulcke · 8. The large Illustrated family n"p'�r-u TUII: CRI EXT ON THB HEARTH "-only ,1 a year. 
A 8� CHROJIO FREE. Great success, 100.000 sold. b [, .. goo c "ow<led with ,reshe.t atorles. &c. Will pay one Geueral Agpnt In each • ounty B 'mOlI.lltly caslt 'alary Send ,1 fo Agent's Outtlt (c'lfomo •• sample •• terms.&c.j A ply no·n for I.. rrltory. We send thi8 paper three months for �"c. Object . to Introduce, 'fly It. �()liEa '" HADL�Y. Publislter_. 1!6 Broadway. N,Y. 

'l'U.l!A I.HUUll HUn Mul", PUt"burgh, 1:'&. The atteRtloil 01 I!:nglneers and Archl�ects Is call�d to our tmproved Wrought-Irnn BP.ms and " Ir.!ers (pat­ented). 1D which the cdmpoun'l weld! betWeen the stem and lIlIInges1 which bave proved '1) ob.tecttonable In tbe old mode 01 manutae� are entirely aVOided. we are prepared te furnish all stie. at I erma •• favorablealQj>n beoOtalnedtll.ewhere. FordeacrlptlvellthQgraPhaddrel!i! Oarne\lle.IDoman" Co .... 410nlron bltlla,l'1Usburab; Pa. 

J tituiifit Jmtritlu. 
BOILERS AND PIPES COVERED 

With " ASBESTOS FELTING ;" saves twenty·tlve per cent. In fnel. Send for circulars. 
A SBBS T O S  I" II L T I H G C O MP A R Y ,  

No •• 316. 818. 820. and S22 Front Street. New York. pr Asbestos In Rll quantltlns and qualities for .ale. 
l ATHE CHUCKS-HORTON'S PATENT 

.J from 4 to S6 lnches. Also for car wheels. Add, es. THE 1£. ROIlTON & SON CO .. Wlnfl.sor Locks. Conn. 

o I NV E N T O RS 
�+'J MANUFACTURERS 

'rhe Managers of tbe 42d Exhibition of the American In.Utute. of the Cltv of New York. beg to announce. that the F.�hlbltlon Buildings on 2d and 3d Avenues and 
68d and 6!th Streets, will be open for the reception of heavy Machlne" v  Augu.t 18th Rnd for other article., September l st 1 S73. The Exhibition "Ill be formally open.d September 10th. For part.icnln.rs, address " G,neral Superintenden" American Inatltute. New York. II 

Niagara Steam Pump. 
CHAS. B. HARDICK, 

� Adam • •  t •• Brooklyn. N. Y. 

To Electro-Platers. 
BATTERIES. 'HEMICAL:;;, AND MATE· RIALS. In setl or sln .. le, with hook. 01 Instruction 
1��t��f::lil�c��\�lifn�J:U�m�la�P:et.SB�:t��; t'.:'s�: Illustratrd catalo/l'lle oent tree. 

To FOUNDERI ES, Factories, Ropewalks, &c.-For sale or lease. blocks of Lots,wlth bulkhead 
�aimr&�ks1�:;'f.'i"'ee':'��fi�rms. S.B .SCHIEFFF.LI�. 
'�TA}.j T ED-Work for Lathes, Milling and .J.! . Screw Macltlne., Presse • • &c. G. Po. PA RKER. 
�:;�e��i�t��ttl.a����r{O��.l� Iron antt Brass. 117 & 119 

Machinery, 
Wood and 1'0n WorKing of every kind. Leather ano Rubber Belting, Eme .. y_ Wheel., Babbitt Metal. &c. GEO. PLACE '" CO •• 121 Chamoe • •  St. � .L 

Sturtevant Blowers. 
I l0f every sbe and desc�&g�nd�o�r�'6W �nc�?d. 

121 V/lambers Street. New York. 

S O L U B L E  G L A S S  
Specially Manufactured by L. & J. W. FEUCHTWANGER, ,,� • cdar Strect, New York. 

u. s. Plano Co., a 10 .roadwllJ. N. Y. 
WOODBUR Y'S PATEN'f 

Planinff and Matching and Molding Machr..es. Gray & Wood·.PI.ne .... Self.olllng Saw Al":.o�: 'WM£':: wo01 :'£it��fy��!�.p�·y. ; Send for Clreul.... l 6'l  Sudbury street. Boston. 
FREY'S 

SAW GRINDER 

RICHARDSON, MERIAM &; CO. , Manllfacturers of the I.test 'mproved Patent Dan· els' aild Woodworth Planln� Machine •• Match'ng. sasb 
:1�1,:,.:'�al':Jfn;����n�n,,!.:'�i·l.l'lch����a�a�mf: X:� Arbors. Scroll Saws\vRallway• Cnt-off. And RIll-saw MI. 
�����·kllrJ:.kgf a� oOd?�grJ��nl�t,kI';:�: ag�urltrt��: and prtce lists sent on application. M.nufactory. �or. cester. Mas.. Warehollse. 10'! Llherty bt. New YorK. 17 

TO l:ot.��I ���!i.�Wa�e�t�:.s.;fs�Ro��:3�:;���r�� Cock • •  Gates. &c,. -tc. : .. The Board of Water Comml@sloners of the City of Yonker. " reqnest "ueh mannfacturers to send. by clr· 
i".:�: gl ���l�'i!�en.:;:gt':�:��oast�� ���tk��1,'v��:�tlt 
rJt���D"Mo�"1��i\bIM�h���f6����.;. ���re�; 
WK. H. DOTY. City Vletk. 
WANTED ! Agents to .ell our Kubber Stamps and oth.r Noveille • .  Address U.S.MANUFACTURL'<{'l COMl'ANY. 9'7 W. Lombard St • •  B.ltlmo. e. Md. 
WANTED IN ENALAND-A First·class Practical Mechanical Engtneer as Works Mana-
��: :�:J.��m�sa���ag:g�:.n/p!��m:c\,��n?e�fg�� need apply who lial not alreadv snccesSfuI:! managed 
�\'!'J��:,��k:n�nw'l.t���I".!n�gle;!�'id�e11ritr:.m��:� same Into ad ... ertl.ers· establl.hment. \:lust understand, practically and theoretically. every branch of the busl· 
�:��.�ro���rlr:ew����'iie tg t�:p!�nfs�r�:t:.ct��� take the .0I>ervl.lon of th, teegnll'al correspondence. A gentleman with .ome knowledge of Foreign .an· gU���f�';..��;::: !�. �� b�:s':,�e:��to8::3. 'f:�� �g::: slderable ex/enslo, ;" are con�erilplated. �erl' Inttuce· ment would be offered to a really pnergetlc and compp. tent person • •  nd preference gIven to one. who would 
:�t��I��gl?��':��'\''\,:��f'jfi�'t.'ire�� �����:r f�� 
J or 5 year.. State Reference •• particulars of p.st expe. rlence. sala't required . ..  gs. and enclose f,hotOgraDh 
k��c¥o�ltlt;. returned forthwith) to W. •• Box 'i'l3. 

AGE�TS-Most fortunate chance to make 
' m ODey. re.llectably .nd lurely. 125 to eloo weekly. w 1I0ut fall. Artlole sel

.
Is to every Lady and Gentleman. t.¥ress 0. 1".  TEMPLETON. 615 Broadway. NewYork. 

AtCOTT LaTHES, for Broom, Rake, and Hoe Banclles. S. O. mLLS. 5IUourUandt St., N. Y. 

OTIS' SAFETY HOISTING Machinery. 
OTIS BROS & CO. NO. 348 BROAIJWAY. NEW YORK. • 

CHAMPION SPRING MATTRE8S-Tht latest and best Im\lrovement. Do )'OU want • health'!. and comfot'tat.le bed � Here It 18. Thp softest e.S'e8 • ct.eapest. most popular. and durable Spring Bed 
In market. Sold b;Lall leading dealers. No stock com· plete without It. WhOllt; composed !;If tenacious tem· 
xr:te;lb,::r:A.sP2:Jffy .::'��e��:;'�!r��:l�t��ret�� el���!� Can beJifted. tllrned. or rolled up like . blanket. Botb 
��d��:o �'ii.JI�gr f�lr�o�� :e".i��:�d�la�·o n�n�t:�P�ed M�l. qnlred. Needs.only h.lf thickness of haIr mal tres •• The regular size double bcd. 4 ft. S in. oy 6 It • • contalns l9'l tempered st�el upholstery springs and wC:fhs only 25 

���er�'W'a���f.J f��r.�l![s�°'ie.i/�I���s �a i�h�g ��:i Send for pictOrial clrcul"r. Ret,all price of double bed 'IS. Shipped. ty .:ngle bed or quantity. to aU part. ,,� 
the w8rld. Llw,ral dt·count to the trade. Agents want. ed. F. C. BEACH & CO •• Muer •• llr.1 Chambers St.. cor. Church New York. 

�==�============�--

INDIANA STATE FAIR 
AND 

Industria I Exnositin n. 
On the Beautiful Fatr Ground Park at Indlauapolls. September :Oth. uu11l October lO' h . l 78. 0roen for the Reception of Arllcles. August 25th. E egant NEW BRICK BUILDINGS. furnished with ample Power. Bnd Inclosing more than SCO,OlO .�uare feet of exhlhltlon "lace. together with the Annu .. ' Stock 

i:!'aok': ��� ��:':r�nK:!�U�����:t�r::ft�T.:'���·ec���I�; �� Industrial Products ever preseLted lu the United States. 
8�0,OOO IN PRE1U ruM8 OFFERED. Article" may be entered for Competition or Exhl· bltlon only. Premium List •• with RIlles and Regulations. B'ank Appllcatlous f<lt .,;pace. and other Information. I urnlshed 

by addr,e��I.�IfSTATE BOARD OF AGRICU . TURE.  

PUNCHING ' AND 
DROP PRESSES. 

Indianapolis. Ind. 
:�:t�U�:.�tff&��Ytls & PAUKER Pl:ESS co •• MIDDLBTOWlf. CONN. 

N O T I C E  
Is hereby Jdveu to parties makIng Punching Presse. with Antom.tlc Stop 'Motion . and to Eartles uslu ... machines 
f:fJ:�nkl';.d p��:n�f';a�te'::at�uIr�ta;�.s�hW'o;?:l :Jd George Vowler. April 17th. 1855. since extended twenty. one·)'ears and now In our pos.e •• lon. The following Is the claim of tile luventors : 
a��q�':��b�:e���l���� t�:��fl �ft't:r�r���� to revolve. a mechanism whlcb. operate. 8\1torqUlcally to disconnect the 8lI1d wheel from the ahaft at a 'certaln poInt aftEr one revolution." 

'J'JlE STILES & P A.RKER PRESS CO •• Middletowu. Vonn. 

4 1 3 

MACHINERY NEW and �d-H A N D.- · Send for Clrc" lar. UUAs. I'LAGE , & UO. 60 Vesey st .• New \·ork. 

ROPER BOT AIR 
ENG INE COMPANY. 70 New Chureh St . •  New York . 
1832. 8C H}4JNCK'S PATI<�NT. 1 871. 
W OODWORTH PLANERS And Re·sawlng Machines. Wood anrl Iron Working Ma 

�����I!W:!r:::n.�.lIf��n�tc;IS J86!,�,yBSt�1i'!�Nfo�� 
GEAR'S PATENT 

VARIETY MOULDING MACHINE 
\lr�::I��lk:���I.e·i�:r..�lt;eo�n��f!.�:::��ft�Fo�lrnaV1�t ted State. Circuit Courts. Illfrlngers who do not make 
fflrMdiatc sett lem('n t s  will be nrofllecnted. I MEAN BUSINESS. A. S. GEAF.Solo M nufacturer&; Proprietor. Also Manufacturer and Dealer In all kinds of �Iachlnery .nd MeChanical Supplies. 50 Sudbury St .• Boston. Mass. 

MOLDING, MORTISING, 
TENONING &; SHAPING 

M A C H I N E S , 

BAND SAWS, 
SCROLL SAWS, 

Planin[ & Matchin[ 
lUACHINES. &c., BAILROAD, CAR, and Ao:ar · 

aT'J'uL�e';.l',;'r\�':.c::;.aln&�.'e. 
J. A. FAY & CO. CINCINNATI. Ohio. 

WOOD-WORKING MACHINERY. New Bnd improved Woodwortb.'s, Daoiel's. Rnd Vlmpn­stOll Planers, Moulding, Morttl1n2', Teuoninll, p.n\\'fIl� 
�g�j'1u�:r.�.g�foS.!l�r��g ���:�e:il�tcFn���I�:�I;;' C��I':,! brnted Patent lUatrller lIeods nnd Cutters. con· tantlk��:Ltd ;1�o�R�e J�l l����'� Bt •• Worcestror, l\Ia88. � HINGIJE ANU BAnp.EJ . l\[ACHI� F,RY.-
U Improved Law's Pate1l.t �hfBP"lp tMt tit c.�!:!t' Ma· 
;��n"s,��p,}'i,'j�t�. �r:�,�n�:���·II"��o •

• �'d't,;� �r:�!�� Turners • .tc. Addre •• TR�:V"R & Co:. Locknort. �. V 

WORKING CLASS MALE OR FEMALE. ,60 .. week /I'll .. anteed. Resr.ectable emploVlDPot at h me, dRY or f''('"enln� : no 
��!��e��li1�Jet���::1\:n�!l!r�::�rth udn���;������ stamp. M .  YOUNG & CO .• 16 Uortlandt St .. N�w York. 

\VII A  LEN TURJI I NE. �o rl81<s w purchaser P.mphlet .ent free. S"TIJ WUALBN. Ilalistob Sp •• :N. Y .  

The fact that onll Oh •• tln. 11 •• 15 per oent �cat er 'Itrengtb, a ftner ftnlsh,and b truer to gu. .... c,than HUY other n usc, renders It undonbtc,lly the mOEit economical. We !l.re alMO tbe Bole mauufacturers of the CICLEHRATKD COL­�INt PAT. COUPLING, and turnfl'Jh Pulleys, Ihllll'cn. etr .• , 
:;!t:o� ��ost approved styles. Jb��ei�ttx'�lili1L'r'k'E!'�II ·  

'fry atreet. 2d and Sd avenues. Plttsbul'g'II . )ta. 190 S. Canal St, (;nlc.go. ",,"Stock. of this Shafting In store and for aale by FULLER DAN A .t FITZ. Boston. Mass. GEO. pLACE & CO�<I26 Chambers <treet. N. Y. PU?HCI4� & WHAT.T 'II O .  \fH w'tou L--p'p'. WfR. !lIMPHOVED F O O T  L A T H  E S� Slide Reots. Hand Planers. Scro, l !<aws S'H'a"t,:��oe:llr���ers. Selling every wllere 
N. H. DALDWIN. Laconia, N.H. 

P ATENTS Sold on Commission. Send for Circular. E.H.GIBBS & CO .• 84 B·dway. cr,Wall St . 
TODD & RAFFERTY STEA M E�G INES and Ilollers f<or Sale-One 15xSJ In. Cylinder. with 
���'�ir�J'��� rl�4i�n�ntyri��'!,'":'O :U;r;�"il�jl.n !.:'��y�� BoHer, Pump, Heater, &c., cumr. lete. has. b�en used only six months. Address J. C , 'I ODD. f'aterson. N . J .  
FOR SALE-The rig-ht t o  manufacture and Sell the I'atent Stove Grain D ,skels lu tbe !<tales of Ohio. Pennsylvania. and New York. S8 1 (1 Daakets pro. t cted by numerous patents Issued to Horace U. Jones and others. G. l. BIlEWSTER. Appleton. Wis • 

flE.NOLDS· 
Turbine Water 

Wheels.  
3 0  yenrs' experience enebles me to excel In (learlng �ll l l. of 81J k Inds. o lld furnishing Ibem )'clio blc. eco· &.��lcaJ�o�VAn��!l,?cgfa£lb:�f: Street, �cw Yor _ .  

I ) ATTERN & BRANDING LETTERS-SHARP, Flat or Rounmn .. Surf", eS-La'?fj stock. PAVE. �Ifi1k. Letter{l A:''n�Rlfuil�rr.
A�l&�A�o�TOl\ E. 

18 Dutch, cor. �'ulton St . •  New York 
$25 A DAY I Agents ... ant�rl. Buslness entlr.ly 

• new. G. G. SnAw. B1d<leford. Me. 
Improving the Harbor of San Francir.co. 

u. 8. ENGINBlCR OFFICE. !!8S Kearney "'t. t SAN FRANCISCO. Cal • • Mlly 1st. 1878. 5 

at�:�l."e�.p;rl¥0.:':�.c':I��daU��RYng�nt.h�Sur:l:t�18�':'¥�� the removal of Rincon Bock In this harbor. 8pecltlcatlon., forms for bid • •  and all nece •• ory Infor· matlon can be obtalned .. t thla olllce. G. H. MENDELL. Major of Engineers. 
$72.00 EACH WEEK. Agen ts. wanted everywhere. Business strlctll leJdl.lmate. Plirtlculars free. Adl1re ••• J. WOBrn & Co •• St. t;ollkl,Mo. 

.r(. to ."A�rd.71 ��taW.lltfidt .Anc:la�ot .... "ttfllllrpecr ftJ tIt.V plOt or.ltbar .cs, ,.ouug or old. mako mnre Jlloue, ,,t  
��::!l.���nc:'���&�i������uf 

© 1873 SCIENTIFIC AMERICAN, INC.



dflerl18emen18 vIII b. adml_ on lAg page at lAo raco oj 
81.00 per liM for IQCA '"",,Ilon. IiJnqra1ling. mall 
hoad ad1lerl18'- al lho 8a"'" raco PM' liM bll fII."" 
"rOfl&Onl. a. lAo �'f)r.". 

1,000 IN USE. 

Address 
ROOT STEAM EN. 

GINE CO., 2d Av. '" 28th Street, 
New York. 

E X H I B I T I O N  

OF ROCK DRILLING MACHINES, 
and all Improved ApgJlances In MinIng or Quarrying 

Mln���� ':M�rla 0�.�1lW1¥iD"��U'i? �� the 

On J.fi�ce8�:,
tr9':h;I�!�ur'i'l;tt� ·' 1873. All persons In terested In sncb matters are requested to 

correspoud wltb ARTHUR KIRK, 19 Seventh St., Pitts· 
burgb. Pa., Agent for Hazard Powder Co. tlportlng and 
Mining Powder, and all appliances for blasting. Stellm 
will be furnlsbee! free to a1l Machines. All Machines 
admitted free. 

BARGAINS IN NEW TOOLS-Large four 
Spindle Pralt '" Whitney Drill NOlI ' Rogel'll 1m· proved Spoke I,atbe, '190. KELLY, HOWELL a. LUD· WIG, 917 Market Street,Phliadelpbla, Pa. 

AMERICAN SAW CO ., 
No. 1 Ferry St. , New Yort. 

Movable·Toothed Circular Saws, 
PERFORATED CROSS-CUT, 

AND 
SOLID SA WS. 

I V E N S  & B RtfAOK E S P A T E N T  
Eccentric-Geared Power Press. =--J'or the best BEl 'T HOOK for Rubber 01' 

�ther Belts L Addrels 
IREEN LEAF W I LSON. Lowell.  Mass. 

HOUSTON'S PATENT 
TURBINE WATER WHEEL. 

811D11.le,st, StroDJrest, Cheapest, Best. 
1� \�� tIt�u:to:o���el�� 
hlehest percelltaee ever 
shown In a reilable test and 
!�\�I:�::

t 0'1;1:1::3. rrJi 
S�J��l��r.f;lrt:v:���� 
Ity over all others. Emer. 
son's full report furnlsbed on 
application. BendforClrcu· 
lar. 
MERRILL a. HOUSTON IRON WORKS, 

BelOit, Wisconsin. 
A B OOK FOR THE PEOPLE. 

Underground Treasures. 
HOW AND WHERE TO FIND THEM. 

B�J��o����N};��'lo"�����;m���'J?.0."�::'C�:ru: 
lator8,j{/ner8 and Laborers,and all.however unsclentillc . 
�g��ff ;:;�I:e�:ns�rn�,W.t�e'!<n�o�f':=:l

t6!'�[n":: 
" With a bit of window glus, a Jack knife, and common 
tr.:':�lstb�:'a,;�e�lyft�f=Fr.3:n� r&:atrn'ire� r�t:�; 
��I���thct�-:l;'rs

Sl���y mall, post paid, upon receipt of 
DUSTIN, GILMAN '" CO., Hartford,Cenn. 

!RON PLANERS, ENGINE LATHES 
Drill., and .tber Machinists' Tools, of su erlor qual· 

ty, on hend, and IInlsblnJ[, For laIc low. iror Descrip­
tion and PrIce addresl NEW HAVEN JdANUFACTUB­
�.G CO. New Haven. Conn. 

BEACH'S Scroll Sawing Machines.-Cheap­. est and best In use. For mnstrated Catalogue and 
PrIce LIst, Bend to H. L. BEACH, 90 Fulton St., N; Y. 

Clotltiers t FREEMAN & BURR, t Clothiers, f 138 and 140 Fulton St" New York. . f 
The STOCK eopeclally adapted to SUMMER WEAR, embraces all tbe popular Slyies ond ¥abrlco ln 

Llnenl, Flannels, Casslmeres, Ducks, Alpacas, Marseilles, Stripes and Checks of every description, for all c1assel 
and OCC .. IOD • .  

ORDERS to mealure neatly and promptly executed at Moderate Price •• 

SUITS, '10. SUITS, '115, SUITS, '20. SUITS, '30. SUITS, '40. SUITS, '150. 

SUMlItER COATS} .l to '10. SUMlItER COATS 

Orders 

Boys' SUITS} '3 to '20 . Boys' SUITS 
. 

�il \ FREEMAN & B URR' S NEW SVSTBlI FOn SELF·MEASUEE, of which thous.llds 
--n-v }la . avoU tncmselves, cn"ule

. 
s parties In all part. of I."" country to order direct from tbem, 

� wltb the certainty of receiving the most PERFECT FIT ATTAINABLE. 

�
RULES FOR SELF.MEASURE, � 

Free on application. Samples of Goods, Prlce.;Li8ts, • Free on oppllcatlon. 
Illustrated Book of' Fashions. 

A. S. CAMERON & CO., 
ENGINEERS, 

Works ... }oot of East 28d 
street, "ell' York City. 

Steam Pumps, 
Adapted to every possible 
dnty. 
Ben<!- for a PrIce List. 

WIRE ROPE. 
J O H N  A. R O E B L I N G ' S  S O N S  

XAlfUPACTUBBB8, TlBNTOlf, If. J. fOR Inclined Planes,Standinll' Ship Rigging 
Brldgel, Ferries, Sta)'8, or Gu)'8 on J>errlcks & Crane., lIer ROpes, Sasb Cordi of Copper and Iron, Llghtnlnll' Conducters of Copper. Special attention gf, en to holst' Ing rope of all kInde for Wllea and Elevators Apply for clreular, a1vlnJ price and otber Information Send for DamDlllet on Tranlllllslllon of Power by Wire Ropes. A large nock constantly on hand at New York Warebouse 

N 0. 117 Liberty street. 

.i LUBIlIOA. TOBS. 
. D REYFUS' transparent Self-act­

Ing Oners, for all sorta of Machinery 
and Shafting, "re reliable In all .ea.onl, 
saving 7�95 -"er cent. Tbe SELF.ACT. 
ING LUBRICATOR for Cylinders 18 
now adopted 1. over 150 R. R. In tbe U. S., 
�nti'illn�rb�H���f�'ltg�ft;:::'N.Y • 

P. BLAISDELL & CO.,� 
J(A1'IUJ' AOTUlIEES OF THlI lIEST 

Patent Drill Presses, with Q,uick 
Return Motion, 

In the Market, alH other Machinist Tool .. 
SEND FOB CUTS. 

WORCESTER, MASS. 

ASBESTOS Wanted In Crude State-an.>" quan. 
tlty. Address ROSENTHAL a. 

tlHUSTER, Cbatbam WlIs. Pblladelpbla, Pa. 

SEOOND 
Grand National Industrial Exposition, Louisville, Ky. 

WILL OPEN SEPTEMBER !id, 181'3, AND CONT rNUE UNTIL OCTOBER 11th, 
OJrering an unequalled opportunity to Artisans, Inventol'll and Manufacturers, of this and other countries, to Intro· 
:��ee;hp".!�lf[g:��\tJ':, t�� ����z���g[rtbeINr��! ���l�e,,;;�s�he'\,W;�g���:�\�� l'.JfIo.,ft:lt::,W�ii.' bX";;�,nl�� I�g 
charge will be made to�xblbltorS for�ntrv Fee, Space, or motive power. Tbe unprecedented succes, of tbelr 
IIrst ExpOSition, warranta the Manalfers In believing that this will be the most complete and entirely satisfactory 
Exposltlou ever beld In America. For circulars and full lnCormation. address 

INDUSTRIAL EXPOSITION, Loulavllle, Ky. 

BUILDING PAPER ! 
For 8heathl.Dfr. Rooflug, Deafening, Carpet LInlDg, and a8 a substitute for Plastering. Bend for 8amplet 

and Circular8, to B. E. HALE &; Co., 56 &; 56 Park Place. N, Y., or nOOK RIvER PAPEa Co., Chicago. 

MORRIS, TASKER & CO., 

•' A, 11 (o)M MANUFACTURERS OF 

� i�� A�"n'" AMERICAli CHARCOAL mON � == BoBer Tubes. 
MAHOGANY, 

ROSEWOOD, WALNUT, WHITE ROLLY , 
SATIN WOOD. RUNGARIAN ABlI. AlfD 

ALL XlNDS RARD WOOD. 

THE NECESSITY OF THE A GE l  
To protec! L{fe ana Properlll from DeBlrucUon b ll  Fire. 
:::-,;, THE TUNNICLIFFE FIRE A LARM 
Will give notice of a FIRE, at Ito very commencement,by 
a report as loud as a musket, su1llclent to awaken every 
person In tbe building In time to extinguish tbe lIames. 
I. THE ALARM IS SIMPLE, SAFE AND RELIABLE. 

Price only One Dollar. 
It Is tbree Incbes Ion!!" an Incb and a quarter In dlame 

ter, and can be fastened to the ceiling oftbe room b.rany 
"ne. Tbe Alarm can be so arra'lf,ed as to RING A hELL 
�� tr�/������:.

0
�r'R�����me"i8�� �i�n

e�ro��:glg; 
CU£)(lST8., SClENTU!'lO and BUSlNESS 1dltN. Also tested 
�b�I'i�m

m
{l�I'h������¥'E�S�

I
�e:oO�!�: fl;:efr ?:J. 

vidual endorsement for tbelr respective Companies. 
Canvae!lers Wanted forall partl!lofthe Country. 

Sample wltb cal'trldJ[e and two fuses sent for II. Spe· 
clal rates made whh Ifealers and large consumers.' 

UNITED STATES FIRE ALARM M'F'G CO., --
697 Broadway, New York. 

RANSOM SYPHON CONDENSER perfecte 
and maintains vacuum on Steam Engfne. atco.t of one per cent Its value. and by Ita use Vacuum P"nl are 

ron wltb full vacuum wltbout Air Pump. Bend to WK. 
ALLEN, 51 Cbardon St .. Boston, for a personal call, or 
he Company, at Bulralo, N. Y.., for II circular. 

WROUGHT·mON TUBES 
AND FITTINGS, FOR GAS, STEAM: 

WATER, AND on.. 
�Steam and Gas Flttel'll' Supplies, Machinery fOI 

Coal Gu Works, a.c. a.c. 
NO. 13 GOLD ST .. NEW YORK. 

THE STANDARD MAKE ! 
IT Emrian'1I1ii�E E�t,r:, <l,1:::.fs::;�!nw.{; 

ENGINES and Boilers, New and 2nd Hand, Por· 
table and Stationary. 5 to 50 Horse 

Power. GOODWIN '" WHITE, 011 City, Pa . 

tat 
EMERY WHEEL MACHINERY 
for grlnd/nc. Toole and Met8le, gum· 
��JI::rst!t���������i�ngi 
-unequaled forthelterllng qnaftty 
of Ita material and worl<mllllBbl& I�ti'?WI�·f °6��t'l �b\:u.�y, 

Factory, Woonsocket, R. I . ,  .Lore 98 Liberty St N. Y .  

Working Models 
And E"perlmental Machlne!'l',_Hetah. or Wood, made to 
order by J. F. WERNER, .. Center n., N. Y. 

R. 1. Vervalen's Brick Machines, 
Mad o at Haverstraw, Rockland Co., N. Y. Malting nine 
tentbs of all tbe brIck used In tb. State. Send forchtUlar. 

III LOGS, l'LANK, BOARDS. AlfD VEDEBB. 
6EO. W. READ & CO., 

01llce,MI11 and Yard{l86 to 200 Lewis St .. cor.8th St.,E.R. 
� �i�r':-:e

bl:��a\:E�,}�lglt:ro�����.f��!t't�f�d. 

S 
A 
W 
S 
�OYE'S MILL FURNISHING WORKS 

are tbe la st In tbe United States. The make 
urr MIll.tones�ortable Mllls, Smut Machlnea, �ken, 

Mill Picks, Water Wheel.; Polleys aad Gearin., specially 
adapted to flour mllIl. Send {or catalllgne. 

. J. T. NOn a. SON, Bn610, N. Y. 

Machinist's Tools, 
EXTRA REA VY AND IJ[l'ROVED 

LUCIUS W. P�!!»lt
!2'yFACTUium. 

Warerooma, 86 Llber������'IIt%�k..\gent. 

: , 

(JUNE 28, 1 873. 
, . .  ' , 

"O�Lf!EB�O I ,...'-J �  S T l  L VV  E: L L '  slt� sr L I M E  E XT RACT I N G  'TS 
H E AT E R  & 1='" 1  LT E R .  

S T I LW E L L  & B I E R C E  M F" G . C O . 
D A Y T O N . O .  

THE BAND SA WI 
Its ORIGIN and U ISTORY, with Engravings of the OLDEET 

Ifo-t a. �TLl:���Jft��!toV�����I���:{t
O
N. 

odS75 to *250 per month, :;:{l:..�er
e� !mal:/i' to Introdnce tbe GENUINE l1dPROVED coit 

R��Cbl�::�flf s�tct!;I��,
sf.,1rr.�ll�fIr.I�ci, bl':�� 

cd braid and embroider In a most superior manner. PrIce 
bo0nly ,15. FullV licensed and warranted for live yeor •• � We wul pay ,1,000 for any machine tbat will lew a 

.��r::.�geft ���e:et'!.':,tI��{a�[I:'�iIMn�:.�,amE���� 
....second stitch can be cnt, and stili the cloth cannot be atulled_�P!'rt wltbout tearing It. We pay Agents from 
U �: �Il't������t �'::o��f��

e
t'e <;:;:d��1DfJ���s� 

ECOMB '" CO., Bosto!'l Mass. ; Plttsburgb, Pa. ; Cbl· <cago, m . ;  or St. Louis, MO. 

NEW YORK SAFm STEAM POWER CO. 
30 CORTLANDT.ST •• N EW YORK. 

IUPERIOR 
STEll[ ENGINES : 

SU'PIJR.-JIB.& TIIBS 
Save fuel, and IUPl>.1y DRY steam. Easily aUacheQ \{, 
any bOiler. HENRY W.BULKLEY� Ena1neer. 

\18 Liberty .. t., liIew York. 
"D-...-+_ For testlnlr Ovens. Boller 
• � � _....,. � .. �. ltu.,., Biut tnrnaces. 
Super-Bea'ed l�=aIOll SUllla"':irr w. BULKLEY, \18 Liberty St., New York. 

B U I L D E R S SEND FOB BOOI[ CAT.t.LOGU •• 
BICKNELL,2'l Warrenst.,N.Y. 

STEAK BOnER AND PIPE 

COVERIITG 
Save. ten to twenty per cent. CHALMERS SPENCE CO� foot E. 9tb St., N. Y. : L202 N. 2nd St., St. Loulo, Mo· 

Unl ... e .... 1 W.,.d Worker, 
Horizontal alld Uprleht Borille MaclllllN • 

.... Superior to an.>" In Ule. 
McBETH, BENTEL a. MARGEDANT, Hamllton,Ohlo. 

¥.r.��nf.r�o�J��iJ.Rm:l�; Book, or as many as wanted tor nelglibors, tree. post­
paid. Send soon, before edition Is t'Xhft.llSte4L 

'DOREMAN WANTED - A thoroughJy {' practical and competent Blacksmith wanted to take 
�larrtg! t�t:n�1.�r.�':.V�:�;:��� M�':e���':.".t�l:'� 
nae of Power Hammel'lldellred. WARDER. MITCHELL 
& CO., Manufactnrers of .. Cbamplon " Reapers and 
Mowel'll, Sprlnglleld, Oblo. 

PORTLA.ND CEMENT, 
From the best Lon�o:Ji"n:�:li�'51s'

cfuf��I*?f. A PractIcal Treatl.e on Cement fnrnlobed for � cenu 

MANUFACTURING PROPERTY FOR 
SALE.-Tbe Tlmn Agricultural Work., of TUIIn, 

Ob 0, olrer for SAle tbe Sbops now u.ed by toem. The 
Sbops a,e .nltable for " PlanlnlLMIll. Lalt Factory, or 
HUD and Spoke Factory or for -Foundry purposes. A 
good Engine, 50 Horse Power aud. Tuliular Boller, In 
good conoltlon, tog�ber with Line Shaftlng,and Cupola 
and Fan, will be sold with the propert.r. There Is about 
2� acres of gronnd. TlfIIn Is situated In one of tbe best 
timbered sections of OialoA and has tbe advantage of 
guod railroad fac¥W.ei'iN 

A
Ag�l·\VORXS, TlfIIn. Ohio. 

One copy, one year 
One copy, IIx monthe 
One copy, four montha 

aa,oo 
1.50 
1.00 

One copy of Sclentillc American for one year, and 
one copy of engraving, "Men of Progreu" 10.00 

One copy of Sclentillo Amerloan for one year, and 
one COpy of " Science Becord," for l878 • 4.50 

Bernlt by pOltal order, draft or explel •• 
The postage on tbe SclentlflO AmeftcaD 18 l1ve cent. pcr 

quarter, payable at the 01llce whlre received. Canado' 
luhllcrlbel'll mut remit, with lublcr1ptlon, 25 centa exlm 
to pay postage. 
, Addreu all lftlet'8 ftd maae aU Po.t omce ord�n or 

drafU payable to 
KURH "  00., 

8'7 PARI[ an1¥' 'fEW YOU-

© 1873 SCIENTIFIC AMERICAN, INC.




