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T HE NEW STATE CAPITOL AT HART FORD, CONN. 

It is curious to note how the course of architecture in this 
country has closely followed the changes in the art devel· 
oped in Europe and more especially in England. The severe 
Roman classical style of the last century bp,came supplanted 
in the Greek revival of 1762, and in both Great Britain and 
the United States appeared buildings in the main reproduc­
tive of ancient Hellenic temples. The British Museum in 
London, and our own public buildings in Washington, be­
sides numerous custom houses, hoteb, and banks, are types 
of more imposing edifices erected in the Greek style; while 
scores of wooden country d weIlings in almost every village 
in the Eastern States attest, by their heavy pillars and broad 
porches, the predilection of architects for its use wherever 
possible. As the Roman has failed before the Greek, so has 
the latter in no !'mall measure become less popular than the 
Gothic, the revival of which style may be fairly dated as of 
fifty years ago. Fostered by progress in arcbreological studies 
and by ecclesiastical patronage, the medireval in art grew 
steadily in favor ; and as a result, an almost new order of 
architecture,the modern secular Gothic, Rprang into existence, 
which, emancipating itself from purely religious application, 
has reformed tlie vay principles of the original designs. To 
Rll.Bkin is ascribed this change, and Eastlake says that it was 
reserved for him" to strike a chord of human sympathy that 
vibrated through all heart!', and to advocate, independently of 
considerations which had hitherto oilly enlisted the sympa­
thy of 0. few, those principles of medireval art whose appli­
cation should be universal." 

NEW YORK, JANUARY 17, 1874. 
With.this brief review of the origin of the secular Gothic 

in architecture, we lay before our readers a fine engraving of 
an edifice which, when completed , will probably be the most 
prominent and striking example of the style as treated in 
the United States. It is the State Capitol of Connecticut, 
and is located in the City Park, a tract of some 40 acres, in 
the city of Hartford. The site is on elevated ground, is 
commanding and appropriate, and admirably suited to dis· 
play the fine design of the strncture. The central feature is 
the dome, which, f'pringing to a hight of two hundred and 
tifty feet above the ground, is surmounted by a colossal 
female figure, representing Connecticut, holding in her hand 
the original charter of the State. In common with the entire 
edifice, the dO.me is of white marble and richly adorned with 
arcades, columns, galleries, and with thirteen figures placed 
one at each terminal at angles, each statue supporting a shield 
bearing the arms of one of the original States. The dome 
in plan is a dodecagon 56 feet in diameter, and is flanked by 
towers 160 feet in bight. 

The extreme length of the main building is 300 feet and 
its greatest depth 200 feet. Its construction is of the most 
substantial description, iron beams and brick arches, and also 
ground arches in brick filled in, being used throughout. The 
main entrances are on the north and south fronts,having ves­
tibules, and leading through arcaded openings. In the tym­
pani of the arches over the grand entrance, are five bas re­
liefs representing Putnam leaving his plow, and his celebra­
ted horseback ride down the steps, the charter oak, the land­
ing of the pilgrims, and the surrender of Cornwallis. On the 
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front of the building above the main door are twenty - six 
niches destined for large statues, and suitable placeR are p ro­
vided over all the entrances for the reception of busts of dis· 
tinguished men. These decorations and tbe handsome slat e 
roof, together with the general ornate type of the building, 
will render it,if we may judge from the finished drawings of 
the elevation, one of the most artiBtically beautiful structures 
ever erected. The lower aud third floors are devotpd to offices 
and apartments for state and other otlicials. The secon d 
floor contains the Halls of the Senate and Represpntative� 
the Supreme Court, and tbe Library. The Representatives" 

Hall is in the central building of the front, is l ighted 0 n 
three sides, and is supported on arcades of polished granite 
columns, with capitals elegantly carved in marble. The libra­
ry has two stories of window .. , and of alcoves for books. 

The main hall, which is approacbed by all entrances,is tiled 
and has a stone colonnade, supporting the groined ceiling and 
floor above. It is well lighted from the doorways and the 
corridors at each end. There are two grand stairca�es, en­
tirely of stone and of very massive and beautiful design. 

Mr. R. M. Upjohn, of this city, the designer of St. Thomas' 
Church on Fifth avenue and many other prominent buildings 

throughout the country, is the architect. He informs us 

that the ground floor of the structure is now completed and 
thltt the entire edifice will require about three years to 
finish. 

------------�.H'.' ..•• �----------

GOLD melts at 2,590· Fah.-a little above the melting 
point ol copper. 

NEW STATE CAPITOL AT HARTFORD, CONN. 
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THE VIENNA EXHIBITION AND ITS RESULTS. 

The Vienna Exhibition closed November 1 last, and that 
wonderful display of industrial products, which had been 
gathered with so much toil, and at such e.xpense of time and 
money, from every quarter of the globe, has been broken up, 

and its exhibits are now scattered as widely as before their 
collection. The greatest of international exhibitions has 
becom£O a thing of the past, Its influence, however, remains 
and will long be felt iii. every part of the world. Even on 
our side of the Atlantic, thousands of miles from the strange, 
buey Bcene in which we, of all civilized nati<. �s, took least 
part, we feel that, in some respects, we have been benefitted 
by the most important and mOdt creditable of all Austrian 
enterprises. 

We felt it our duty to warn the public of the risks which 
were to be met by those who proposed to take into Austria 
valuable inventions. We considered the defective patent 
code of that country no safeguard to inventors, and showed 
that, despite the promises-still unfulfilled-of liberal 
changes, any really valuable improvement would be likely 
to be pirated, unless, as could seldom be the case, the exac­
tions of the law were fully complied with. These facts were 
so well exhibited that but few of our great inventions were 
seen at Vienna, and the United States section became conspic­

uous for its �mall extent; and our own people, visiting the 
AU88teUung, were struck with the barrenness of the Ameri­
can department. We were, however, well represented in 
quality, if not in quantity; and if we may j udge from the 
official record of awards, the jury was very favorably im· 
pre seed. The proportion borne by the number of awards of 
Medals of Progress to the number of Medals of Merit grant­
ed, as well as the large proportion of awards made to our 
small number of exhibitors, are both high, in Group XIII 
(machinery). The medals are nominally of equal value, but 
the second class mentioned are given for abstract merit, 
while the first named were given only where merit was 
accompanied by evidence of a substantial and meritorious 
advance, effected since the date of the Paris Exposition, in 
devices deemed specially meritorious at that time. The 
Unit£Od States brought away one third more medals of the 
first than of the stcond kind, and is, we believe. the only 
nation in which the comparison does not give a reverse pro­
portion. 

The real results of this enterprize are properly g9 ged, 
however, by a broader view than this. The distribution of 
medals is but an incident of the grand work. Comparatively 
few of the exhibits taken to Vienna by our people will be 
brought back to the United States. They have found pur. 
chasers from all parts of the world, and go among strangers, 
civilized and uncivilized, to spread abroad the fame of Amer· 
ican mechanics and Yankee inventions. Our sewing mao 
chines are dibtributed from St. Petersburg to Calcutta, and 
our agi'icultur al implements are found in every grain rais· 
ing district from Great Britain to China, and our wood and 
metal wOfking tools are almost as familiar to the Hungarian 
and the Bohemian as to our own mechanics. In the Chinese 
and Japanese sections, even, it was noticed very early in the 
season that nearly every article was marked verkaujt (bold) 
and the unique productions of the Orientals thus also become 
distributed throughout the world. From the farthest east, 
from north and south and west, the most intelligent and the 

most enterprising of every nation have met to see what 
others have accomplished, and to learn whatever may most 
aid their own advancement. 

It is this universal dissemination of tbe acquired knowl­
edge of every department of mdustry that constitutes the 
most important work of an international exhibition. BriD g. 
ing together, as it does, the products of the labor of every 
nation, and displaying the natural resources of every coun­
try to all who can purchase the one or who can develope or 

J titutifi, �tu"itllU. 
utilize the other, bringing thfl nations of every part of the 
globe into close communion, and presenting to all the best 
fruits of the labors of each, the most advanced and most 
thoroughly civilized are stimula;ed by competition to great . 

er exertions, and to the accomplishment of still nobler reo 

suIts; while those countries which are farthest behind in the 
great march of human progress are taught what has been 
done by others, and are awakened and urged to make an 
earnest effort to overtake those who are now so far in ad­

vance of them. All ll.le taught that nations, like individuals, 
may choose betw ee n  poverty and competence, if not affiuence, 
and that intelligence, honesty, industry, and frugality inva· 
riably bring their reward. 

Now that tbe Austrian Exbibit ion of 1873 has become one 
of the great bygones , we look forward witb renewed zeal to 
the successful inauguration of our own coming CentenDial 
International Exhibition of 1876. The time for preparation 
is none too ample, and we anticipate with anxio us as well 
as hopeful interest the opening of its 

"* • * * * • * long laborious miles 
Of palaces; lo! the giant al.les 
RIch In model and desIgn, 
Harvest tools and husb.ndry, 
Loom and wheel and enginery, 
Secrets of the 8ulJen mine, 
Steel and gold, and corn and Wine, 
FabrIc rough or faIry fine, 
S\J.nny tokens of the Une, 

( Polar m'uvels, and a feast 
Of "",oder out of West and 'East. 
And 81i'pes and hues of part divIne 
All of beauty, all of usc, 
That onc fair planet can produce, 
Brought from under every star, 
Blown from over every main, 
And mixed. a8 life 18 mixed with paIn. 
The works Of peace w Ith works of war. 

-------------.� .. �, .. -------------
PATENT OFFICE PRINTING. 

A correspondent of the New York World, writing to that 
paper from Washington, gives some items of public printing 
done by the Congressional Printer, among which is the sum 
of $142,793 charged for Patent Office printing. On this the 
writer complains in the following style : 

" I selected the Patent Office from the Interior Depart. 
ment for this reason: the work done for thac institution is 
not paid for by taxes, but by the people that take out patents. 
[t is the people's money, not the Administration's, and in 
justice the work should be let out to the lowest bidder after 
advertisement. In this item 25 per cent, if not more, could 
be sa\"ed. In th:s connection the Government is running a 
monthly periodical for $1 a year, called the Official Gazette, a 
most flagrant abuse of public confidence and rather a small 
business for a government spending its $300,000,000 a 
year to engage in." 

We fail to perceive where the " flagrant abuse of public 
confidence" would come in, even if it were true that the 
Official Gazette were a monthly periodical run at $1 a year. 
Unfortunately it is not true. The price is $6 a year, and it 
is published weekly. The publication is, however, carried on 
at a heavy expense to the government; but as it has been 
expressly ordered by Congress, the Commissioner of Patents 
only discharges his simple duty in atten ding to its publica­

tion, and the manner in which the work is produced is 
highly creditabie to him. The Official Gazette takes the 
place of the former annual volumes, known as the Patent, 
Office Reports, on which Congress was accustomed to spend 
far more than the weekly Gazette costs. 

Th'! Patent Re ports were printed for free distribution by 
members of Congress, and the same practice is substantially 
maintained in respect to the Gazette. The public demand 
for it is far from sufficient to pay its support. 

Ten thousand copies of the Gazette are printed every week, 
of which three thousand copies go to subscribers, who pay 
$6 a year, and seven thousand copies are given away to 
members of Congress, other departments of the government, 
courts, libraries, e tc. The total cost of the publication is not 
far from sixty.four thousand dollars a year. The annual 
loss to the government by the pUblication, is a little under 
fifty thousand dollars a year. 

Prior to the establish;:nent of tbe Official Gazette, the patent 
claims were published in the SCIENTIFIC AMERICA.N, and 
our publication of them was a matter of great convenience 
and advaDtage to the Patent Office. On the basis of the 
amount now paid out by the government for similar work, 
our publication of the claims must have saved the Patent 
Office from twenty to forty thOUSAnd dollars a year , during a 
period of nearly twenty years. But we never received a sin. 
gle centaro from the Patlint Office for tbe service; iLdeed we 
could never prevail upon the department to be so liberal as 

to furnish us with a free copy of the claims for our printers 
to set up the types. On the contrary, we were compelled to 
pay the Patent Office from five hundred to a thousand dol. 
lars a year to furnish Uti with the copy. After the issue of 
our paper, the Patent Office was tben accustomed to expend a 
few cents weekly in purchasiD g extra copies of the SCIEN­
TIFIC AMERICAN, out of which it scissored the printed claim's 
for use in the various examiners rooms, and in connection 
with th.e drawings, and the preparation of the annual reports. 

The weekly publication of the claims is desirable as a mat· 
ter of convenience, to the Patent Office, and to a limited 
number of persons, consisting mostly of patent agents and 
attorneys. But the public in general have little use therefor. 
We believe it would be a much better plan to enlarge the 
Gazette 80 8S to give the specifications and drawings in full 
of aU patents issued. This would form an invaluable work 
of great importance to the public, and , if issued at, say, $25 a 
year, would doubtless be self-supporting, provided the 
free list were wholly suspended, and the beliJt economy prac· 
ticed in the printing. 

[JANUARY 17, 1874. 
SCIENCE RECORD FOR 1874. 

The new volume of this work id now u;>on the pres�, and 
will be ready for delivery about the 20th of January. The 

forthcoming book is oue of unusual interest and value. It 
embraces a condensed account of the leading disco\·erie� and 

improvements in the various branch� s of sci� nce, including 
Cbemistry, Metallurgy, Mechanics, Engineering', Electricity 

Light, Heat, Sound, Technology, Pisciculture, Botany, Horti· 

culture, Agriculture, Rural and Hou�ehold EC.l1l0my, Mil.. 
teria Medica, Therapeutics , Hygiene, Natural History. Z:Jol. 
ogy, Meteorology, Terrestrial Physics, Geography, Geology, 
M neralogy , Astronomy, Biograph y, etc. 

The various departments are illustrated wilh suitable en­
gravin gs . In Metallurgy, for .. xamplp, we have i1lu�tr"tiolls 
of Siemen8' furnace and a des�ription of hiB np.w and �uc­

cessful method of making iron and steel dirt'ct from the ore. 
This i/IIl.ccomplisb ed at a cost of from 20 to 50 p,r c�nt 1"8s 

than by the present blast furnaces. Tue 8ubjec'. is of im· 
portance to iron workers. In Mechanics and Engine"l illg, we 
bave accounts of new railway improvemen ts, Dovel machines, 
and a great variety of new devices. Tecbnology is full of 
new information. and there is lJardly a worker in any branch 
of the applied afts, but will here find some new hint, recipe, 
or suggestion, of more worth to him tban many times the 

C,lst of the book. In Agriculture, WI) have accounts of ne w 
methods for p reparing manures witb economy , improvements 
in treating �oiltl, new and useful plant� and vpget. bles. 

Among the latter is illustrated a new and ea rly vnIiety of 
the potato, from which six hundred pound� are rais(,d for 
every pound of seed planted, a mOi\t valu able a �q ui�ition for 
a 1 who maintain gardens. Natural Hi story . Zoology. Pisci· 
culture, all are full of interest. Portraits of prominent fci­
entit. . men and discoverers are gi ven, among which we notice 

those o. T,ieb'g, Draper, Proctor, Lockyer, B.kf>r. 'rhe mis­

cellaneous ,�epartment will be fouml ef;>ecially attractive and 
useful. Hert we have a series ')'� er.gravings illustrating' the 
various devices employen to assist learners in drawing. 
Among tbese i .. a new refiect1ilg drawing board, whkh, by 
means of a simple pane of glass, throws down upon the 
paper the outline of the picture that is to be copifd . 'l'hen 
we have the pentagrapb, the perspective ruler�, �k!'tching 
frames, reducing and copying glasses. All are so described 

as to enable any person of intelligence, to make und use 
the several instruments. This series of engraying's, with 
the practical instructions given for dr�,wing, will greatly 

facilitate and en�ourage ull persons, old 0& young, who 

wish to acquire the art of drawing. NJt only are the v�ri· 
ous instruments shown, but their mann!'r of use in aetnal 
practice is ill ustrated. Science Record for 1874 form s a 
handsome octavo volume of 600 pages, nicel y bouud, unifflrm 
with previo us issues. Price $2.50. Publi8hed 1,y .JILltln & 
Co., 37 Park Row, N. Y., and by the� sent evt·,rywhere on 
receipt of price. May be ordered through any book or 
news store. 

-------------.�, � � ... -------------

THE VALUE OF A KERNEL OF CORN. 

In considering the curious and interesting chemical nature 
of corn, we shall use the word as applied to wheat. as w('ll 

as to maize. The two grains a re chemically constit u tl'd Vt ry 

much alike, and what may be �aid of one applies with 
almost equal truth to the other. Both ure iliad" LIp of 
starch, dextrin, gUllI. sugar, gluten, albtlllH'n, and pl' os­
phates of lime, maguesia, and potal'lsa, with �ilica ar,a. i'on. 
Wheat contains :.bout double the amount of lime and il'on, 
and considerable more phosphoric acid, but lfoSS Ill>Jgne'ia 
and soda. The maize seeds are rich in a peculiar oil, whieh 
is nourishing and highly conducive to the f('fInaTion of adi­
pose or fatty matter; hence, the high utility of corn in fdt­
tening animals. What a remarkable combination of cblmi­
cal substances is stored up in a kernel of corn '/ It lllay 

almost be said to be an apothecary's shop in miniature; and 

the order and arrangement of the miI.leral elem" n t8 all'! vege· 
table compounds, needed to render the comparison mor" apt, 
are not wanting. For some reason, �atura places lhe lll:)st 

valuable substances in a kernel nearest the air and sunl;ght, 

while the little cells of the interior are full of the motArial 

used to keep erect a�ld tidy our collars and neck bands-­
starch. With a moistened cloth, we can rub off from the 
kernel about tbree and a half per cent of woody or str a wy 

material, of not much nutritive value; and then we come 

to a cOating which holds nearly all the iron, potash, FO.fa, 

lime, phosphoric acid and the rich niLrogenoulS ingredients. 

This wrapper is the storehouse uoon who .. e shelvt's are de­
posited the mineral and vegetable wealth of the berry. 
Wh en ce come these chemical agent;? By wha' �uperhlttve 

cunning are they grouped within the embraf'e of thi� OlVer· 
ing? They come of course from the soil; and by the mys· 
terious and Silent power of vital force, they have been rai"ed, 

atom by atom, from their low estate. and fitted to perform 
the high offices of nutrition in the animal organ ism s . And 

should we not appropriate them to our use as the wo-t care 
full y adj usted of all materials designfld for human aJim·-nt? 

Certainly we should ; but do we? Unfortunately we cannot 
render an affirmat ive answer. 'rhe sbarp' teeth of our burr 

m ;lls drive ruthlessly through the rirh wrapper. of the ker­

nel, and then torn fragments pa5S to the bolt, and froUl that 

to the barn or stable; th�animals obtain the nutritious glu. 
ten, and the starch, in the form of fine flour, is set a.ide lor 

family use. But it is not designed to enlarge upon this 

point. Let U8 look at the chemical offices the sub.tances 
found in the kernel of corn sub�erve in the animal economy. 

Starch is the wood or coal which, undpr the influence of 
oxygen, is to be consumed or burned to mamtain animal 

warmth. It passes in as pure fuel, it is oxydized, and the 
asbes rejected through the respiratory organs. The warmth 
imparted by this combustion is necessary to the proper ful. 

© 1874 SCIENTIFIC AMERICAN, INC.
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filment of the functions of the body. Of these functions , \ sion to the prime mover, and a very large quantity is lost in 
those of digestion and assimilation are the most important. the machine itself in many ways which have been already 
The digesti ve apparatus receives the gluten and the starch explained in these c01umn�. It thus happens that, while the 
of the grain; the latter is pUBbed forward to be burned, the heat obtained from a po und of coal should do work equiva ­
former enters the circulation; and out of its contained ir0n, lent to raising a pound weight to !I hight of two thousand 
potash, soda, magnesia, lime, ni trogen , etc., arc manufac- miles, our engines are so imperfect that our best builders 
tured aU the important tissues and organs of the body. AU decline to guarautee a tenth of this duty with even very 
of the iroll is retained in the blood, together with much of large engines of the most perfect known design. In an edi­

the soda and phusphoric acid; the lime goes to the bones, torial article, published in the SCII<:NTIFIC A)mRIc.\N, Janu ­
and the magnesia very abruptly leaves the bod y, as it seems ary 11, 18,3, we exhibit ed the reasons for this serious waste 
to be very plainly told that it is not wanted. Such, in brief, of power, and showed how far improvement is pos5ible in 
are the uSeS which the organic and inorganic constituents of heat engines working on known princi ples, and that the 
a kernel of corn subserve in the chemistry of animal life. range of increased e fficiency left to be effected by this im· 

The changes which they are made to undergo in the lao provement amounts to about 15 per cent in the engine and 
boratury are almo,;t equally interesting and important. Fe- 30 per cent in the boiler of the steam engine, when working 
cula, or starch, i� a body of great intereft, and is not found between the present limits of temperature . It is impossible 
alone in corn. '1'here is scarcely a plant or part of a plant to fix a limit to the gain by elevation of temperature and 
which does not yield more or less of this substance. What pressure and increased expansion. 
a curious ycgdB,ble is the potato! Swollen or puffed out by We can recerd no important advance in steam engineering 
the enormous dIstention of tbe cellular tissue in which the since that date.  The use of the compound engine is becom· 
stareb is contained, it ,eems almost ugly in its deformity. ing more gen0.ral, and progress in the direction of higher 
It is little less than a mass of starch when the watery part steam pressure, and greater expansion is causing gradual 
has been evaporated. modification of old forms of boilers to meet safely the high. 

If we se,parate t he starch from the gluten in corn, and er pressures aud the so-called" safety " or "sectional" boil · 
boil it a f�w minutes with weak sulphuric acid, it undeI· ers are coming into nse still more extensively in consequence 
goes a remarkaLle chan ge , and becomes as fluid and limpid as 'of this change . No great improvement has been recently 
water; and if we wilhdraw the acid, and evaporate to dry. el'fected either at home or abroad. In Euro pe, as was stated 
ncss, we have a ncw bocly, a kind of gum called dextrin. in the letters 6f our Vienna correspondent, the practice in 
But if we do not interrupt the boiling when it becomes thin �tpam engines is passing through the same phase of ex· 
and clear, but continue it for several hourd, and then with- periment and revolution which was witness'3d in this coun· 
draw the acid by chemica ' means, we have remaining a liquid, try fifteen years ago in the period of the great contests of 
very sweet to the taste, which will, if allowed to separatp' , Sickles and Corliss for supre macy III the then just opening 
sol idi fy to a ma,H of g'rape selgar. Thi� is the method of field. 
chan!;'ing cor n into Rirup and sugar. \Vhat is most extraor· To-day a pound and a half of coal per horse power per 
dinary in this proeess i� the fact that the acid uudergoes no hour represents the h ighest economy of the best classes of 
diminution or e;i:ange. The play of chemical affinities lies large engme,,; and for or.linary sizes, such as drive our mills 
between the ami,lin" and the elements o f  water, grape sugar and our workshop machinery , dou ble th'l.t expenditure is not 
contliiuing lIl:Jre oxygen and hyd rogen , c <)mpared with the considered extravagant. 'Ve can only hope to see these fig 
quantity of carbon, than the stardl. Noth ing can be more ure s greatly reduced by some no lV unimagined and com­
striking- t1;an these ('hanges. From ,the kernel of corn we plete revolution in engineering. Such a revolution is by no 
obtain Htarch. this we change easily into gnm, ano, by the mcans impossible or perhaps even improbable .. and it would 
aid of one of the m03t po werf lll and destructive acids, trans- b� unwise to neglect any sugg�s�ion which Ivoks promising. 
form it into sirup and sugar. ly toward such an inestimably important advance. 

vV" nre UOIV to consider another most extraordinary change The imme diate and well known directions in which engi 
which ('orn is capable of undergoing, that of being tram· neers are seeking to improve the steam engines look to the 
formed infO whbliPY or alcohol. If we take the sweet liq uid p revention of extern',llo�"es of heat by Jadiation and con­
obtaitl"d by tlw infllsion of mal ted corn, and Rubj"ct it to a duction, and to the reduct ion of inten.al losses due to cool­
temlwratnrd of 00° or .0' Fah., it soon becomes turbid and ing of the steam cylinder and to condensation of the prime 
mu:Jdy; bublJ]cs of gas are setl1 LO r18e from all pilrts of thfl steam , or to liq lIefaction by expansion and re -evaporation 

li(l'tid, th" temperature r ises , and there are signs of chemi- during the exhaust. 
cal action gning on in it. After a while, it slackens and soon The first is accomplished very thorougbly by means of the 
StO,)8 altogether, Exa nination shows that it bas now com· many sorts o f excdle lJ t " felting" now in the market, and 
ple- ely hst its SWl'et tactt', and a('q uirecl another qnile dis· by" lagging." The I'econd is sec ured by supprheating and 
tinct. An intoxicating liqllid is found, and if we p lace it in by m i x �u re of steam with air to a slight extcnt in non - con · 
a ,till, we ob tain a colorless, intlammable liq uid , easily re- densing engines, and by the adoption of the " compour;d" 
corrnized as alcohoL By a pecnliar anangement of the can· engill!', invented by W olff a balf century or more ago, long 
densing apparatus of the still, a portion of the grain, oils, before the use of high steam and great expansion gave it its 
and n. large amount of water are allo wed to go over with proper field. 
the ako l , ol . and this const itutes whi"kf'Y. Attem pts have been frequently made, and a very prom is· 

Thi" is an p¥ample of the change cal lt d vinous fermenta· ing one has been chronided in our columns d uring the past 
tinn. The intlllence of a ferment or d ecor.1posing azotized year, to save and utilize the exbaust heat of the non-con­
bocy upon sngar is strange and quite incomprehensible. densing steam engine, by apply ing it to the evaporation of 
Through its agency, wtl may cau,e the h ighly organized ker. some very volatile I - q uid , which is then applied to a supple · 
n ·1 of corn to take annther step downward towards a dead mentary eng'ne. The real competition here lies bet ween 
ino l'gallic conditi('ll. 'Ve can transform the alcohol over these " binary vapor " engines and the common condensing 
into acetic acid or vincgu, or the sugar may be formed into engine. 'l'he former would seem the more econom i cal, and 
one of tlw most cnrio us organic acids, the lactic. As in we are awaiting with interest the report of the performance 
thew proc"s;.�, we follow the kernel of corn through the of the engine which , it has betn stated by the invento r, Mr. 
var10l1, cllangeO',tirot into gum, then into sugar, then alcohol, Em., is to be designed and tested by one of our most dis­
then vineJ�r, aull ul timate ly into carbonic acid and water, tinguished engineers. As we have already had occasion to 
we obtain an imperfect idea of the marvels of vital cherr.is- remark, the eiiort to improve this class of prime movers is 
try. Th<l che:llbtry of a kernel of corn i s  a comprehensi ve required to be exerted rather in removing the objec tions of 
topic, and to be considered even in its outlines would supply tbe expense of the secondary flnid, the danger of loss by 
material sulIicien t for a volume. The a-:m has been to group leakage, and the infinite aunoyance, and genera lly the danger 
together a few of the most inttresting points, and thus awak· al so, which attends its escape. These difficult ies removed, a 
en a desire for a mord complete and satisfactory im'estiga. simple , d urable, and properly designed machine of this class 
tion. will find a ready market and will mark a decided ad vance, if 

_ _ _ in first cost and expense of maintenance it can compete suc· 

THE PRIME MOVERS AND THEIR RECENT PROGRESS. cess fully with the steam engine. Remembering that the 

Tbe prime m()\'ers remaining unconsidered in our last is· 
sne ar", the heat eng ines. It was first pointed out by Benja. 
min 'l'homp:-;on, of New Hamp ,hire, whose fame was won 
abroad at about the time of the war ofthe Hevolution, and who 
was made Count Humford in E urope, that heat was not a sub 
stance, as had been previously w.lpposed, bnt that it was a 
kind of motion. In his pa per, pnblished by the Royal Society 
in 17DS, )le dt: scribed expeflments IV hich not only proved this 
now w ell known and nnivt rsally admitted fact, but also fur­
nbhed datil for estimating very closely the value of the 
"mechanical equivalent " of a unit of heat.* Sir Hum 
phrey D.n-y, whose attention may have been called to tbe 
SUbjolct by R umford 's paper, in the following year made his 
celebrated corroborati ve experiment, melting ice, in an at ­
mo <phere below the freezing temperature, by friction, and 
published his acquiescence in the dynamic theory, becoming 
one of the earliest dl:;ciples of Humford. Subsequently, the 
beautiful method of Mayer and the excellent work of Jonle 
determiued with preci:lion the fact that the heat energy of a 
British tberual unit, has an t qn ivalent in mechanical power 
whose measure is 772 pounds raised one foot h igh. In heat 
en5in8s, it is imp0 3sible to obtain all of this power from the 
heat obtainabld from any pour�e. If coal is burned , the heat 
i enloped becomes wasted, to a ce rtain extent, in transmis' 

*Prof'�",!iur T lIt I�atlm lt�� this \'aluc, from Rumf�Hd'a data, ut w1thin20 per cent (�f the true v,llue, and Protes::'l II" rhur�tul1t U�lll� a mure COlrect llletl8 ure of the hvrse p')IVer. '�"[lIIlMe!-! it ut 7"..1 fuut lJUUlllh, or Withill. about l;i per cent of the va.lue no w acccpt�J.-77� tuot ouullua. ' 

economical yalue of a fluid depends simply u pon the effect­
iveness with which it acts as a storehouse-a reservoi r-of 
heat, and the advantages which i: presents as a receiver and 
a dispen ser of that heat, and remembering also that the me· 
chanical effect depends just as much upon the volume as well 
as the density, upon the distance through which its pressure 
is p,xerted as well as upon the amount of that pressure, we 
can see that the value of any fluid as a medium of power 
transmission is not measured simply by its pressure at any 
given temperature. Up to the present time the vapor of 
water has been found , all things cGnsidered, the best single 
fluid for use in heat engines. 

Air has been used very frequently in the production of 
POWH in heat engines, but it has not yet become a really 
successful and satisfactory_ motor. The convenience of ob­
taining an ample supply of air, its freedom from liability to 
produce destructive explosiou�, and the completeness of its 
expansive action, are important advantages , but they seem 
to be more than compensated by the difficulty of managing 
the fluid at the very high temperature at which it must be 
worked, the bulk and co,,; ,0:: cJnstruction and maintenance 
of the engine, and by diificulties, inherent in all known de· 
s igns, of obta ining prompt and complete conveyance of heat 
il,tO and out of the mass of air employed. Sixty years ago 
Dr. Robert Stirling proposed to use air in a heat engine, and 
his crllde design was improved by James Stirling, who 
worked at the problem twemy years later . Our d istinguisned 
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fellow citizen, Ericsson, still later, and nearly a quarter of 
century ago, designed a form of engine which was so suc 
cessful that it still continues in use, as subsequently im 
proved by its inventor. Shaw's engine and that of Hope 
have also met with,some success; and the very promising en­
gine of Wilcox, when just seeming most snccessful, disap . 
peared, for reasons to us unknown. The superheated air en· 
gine of Leavitt is the latest example of this class which has 
come to our notice, but we now hear nothing more of that. 
At present, we see nothing specially noteworthy in this field 
of invention. We have indicated the difficulties of the prob. 
lem, and leave the matter in the hands and minds of the in· 
genious and experienced mechanics who read onr paper, and 
hope that we may yet be called upon to record the perform. 
ance of an engine which shall prod uce the horse power for 
the expenditure of a pound of coal per honr, as is said al· 
ready to have been done, and without burning itself out af· 
ter a few weeks of good work. A" furnace gas engine," or 
one which uses in its cylinder the products of combnstion, 
will probably prove the most economical form. 

Gas engines are another class of prime movers from which 
much has been expected, but with which little snccess has 
been yet obtained. They offer nearly all the ad vantages of 
air engines, with the additional one of readily obtaining high 
pressure ; but possess disadvantages peculiar to themselves 
which have, as yet, effectually prevented their introdnction 
to any considerable extent. The first engine which came 
prominently before the public , the Lenoir engine, a wakened 
much interest both among engineers and with the public. 
Using an explosive mixture, fired by electricity, the pressure 
was irregUlar, the engine noisy and wasteful ot power, 
and the voltaic battery was a troublesome and costly appen· 
dage. The later use of a much smaller battery and the 
spark of the inductorium reduced but has not tliminated 
these objections. The Hug-un engine next came into notice, 
and in this machine, by igniting the charge by mlans of an 
ingeniouuly arranged gas jet, this great o bjection to the use 
of explod ing gases was done away with. In both these en· 
gines, the machine itself was q uile similar in its details to 
the ordinary steam engine. The O tto aud Langen engine, reo 
cently introduced abroad and 110tic"d in onr Vienna ear· 
respondence last summer, acts much like a Cornioh pumping 

engine. The explosion of the gas drives the heavIly ioud"d 
piston rapidly to the top of t he cylinder, and, as it descends, 
its weight exerts a useful power. It is economical, using 
scarcely helf the gas reqUired by the earlier engines, bnt it 
is more rattling and irregular in its action than eyen they 
were. The most recent gas engine is , we believe, tbat of 
Brayton, in which explobiun is avoided and of which, it is 
claimed, the economy equals that last mentioned. It seems 
a most promising inventiun, and we hope that time will 
prove its claims well founded . A good gas engine will lind 
a large market. Its mot ion must be steady, its gaEes sLould 
be grad ually burned instead of exploded, and it should not 
be injured by the high temperatnre of �be products of com' 
bustion, nor should it be subject to rapid dettrioration by 
wear or by any other cause. 

We have but superficially glanced over this vast and im· 

portant field, and have laid before our readers the present 
situation as respects the progress of the prime movers. 
We:'e not onr limits so restricted, we should readily find 
much more to write on this subject, but we hope that we 
lmve at least set some active and fr uitful brains and "orne 
experienced and skillful hands on the right track in a work 
of the highest importance to mankind. 

Y: e do not expect soon to see steam superseded, but we do 
anticipate that other motors will share the field with it to a 
far greater extent than has been yet the Chse, and we also 

are very greatly disinclined to believe that the steam engine 
itself has even approached the limit of its development . 

-------------.� . . � .•• -------------
OBITUARY. 

Jephtha A. Wllkinson. 

The last day of the last year brought to a close the eV'ent· 

ful life of this venerable and vigorous man. Born in Provi· 

dence, R. I. , at a very early age be exhibited a singular men· 
tal activity in the form of what is now popularly termed 
" go.ahead.itiveness." He was always engaged in driving 
forward SOllie striking enterprise. He served in the war of 
1812. Invented a machine for making weaver's reeds, was 

one of the first inventors of repeating fire arms and cannon 
also of the planing machine and of the rotary printing press 

He was a man of great intel l igence and remarkable memory. 
He passed away in the 83d year of hIS age. 

. 

Lloyd A. Williams. 

Lloyd A. -Williams, late Chief Enginee r in the navy, died 

recently at his residence on Rood street, Georgetown, D. C . ,  
i n  the forty· second year of his age. Cnief Engineer 

Williams was a native of Washington, and entered the ::er. 
vice of the United States on the 16th of February, 1852. His 
total sea service was eight years and five months. His last 
cruise was on the Colorado, which arrived at the Ports· 
mouth, N. H. , navy yard in June, 1872. During this cruise 
he contracted rhellmatism, while in the Gulf of Mexico, 

from which disease h e suffered greatly, and rttired in con· 
SEquence shortly after, in conformity with the act of August 
3,1861. 

Draper Ruggle ... 

Draper Ruggles, of the firm of Huggles, Nourse & Mason, 

predecessors of the Arues Plow Company (thirty years ago), 
in making agricultural implements at Worce�ter, died 

a few days ago, aged seventy -four. 
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IMPROVED TRAMWAY AND VEHICLE. 

We illustrate herewith an improved system of tramway, 
with a vehicle of peculiar construction, adapted for travel 
thereon. The inventor considers that his plan is applicable 
wherever the land transportation of heavy freight off of re­
gular railroads is necessary, and for the running of stage 
coaches, etc. He believes it absurd to attempt giving a road 
a hard smooth surface, twenty to thirty feet in width, when 
but a f�w inches is required for the tread of the wheels. 
Moreover, any track reasonably hard and smooth , for the 
passage of the wheels of laden carriages, is unfit for the tra­
vel of horses, since in such case a yielding surface is re­
quired. 

In the tramway herewith represented 
a longitudinal timber is simply bedded 
in the earth, even with the surface, and 
c'\pped with a hard wood or metal rail. 
Each length is joined by kon sock­
ets . It is stated that an oak or maple 
rail, sawn 2x4 inches, ·should last many 
yp.ars, but would require to be renewed 
several times before the bed timbers 
would be decayed. These, if of cedar, 
would be sound after 25 to 30 years' use. 

The arrangement of cars proposed is 
as shown in Fig. 2. They are provi­
ded with two double flanged wheel s, 
which may be constructed of wood sec ­
tors, having thin plate iron rims bolted 
or riveted to their sides. An iron arbor 
or axle passes through t1 e center of the 
wheel, and is secured with flanges and 
nuts on each side, firmly screwed up. 
The outside courses of plank should be 
one inch in thickness, and project the 
same all around. Then the wheel is 
placed in a lath; and its periphery 
turned and trued up, m aking the edges 
of the outside courses form the flanges. 
A wheel thus constructed, of sound well s easoned oak or 
maple, will be good and durable, and will wear the track but 
little. Cast iron wheels should be used to run upon iron 
edged rails. 

Each car needs a common carriage axle and wheels, bolted 
across for preserving its equilibrium. Ali should be propor· 
tioned so that these wheels should be within a few inches 
of the surface. 

The inventor estimates the expense for these t ramways, to 
be laid down on ordinary country roads, where no grading is 
required, as follows, per mile : 264 cedar logs, 20 feet, at 10 
cents each, $26. 40 ; 3, 520 feet mapl e at $20 per M.,  $70. 40 ; 
1 ,700 1bs. cast sockets,  at 3 cents, $52. 80 ; 200 lbs. spikes, at 
8 cents, $16 ; labor in laying and construction, $75. Total, 
$240. 60. Such a road, it is stated, could be laid down for 
about $180 per mile by dispensing with iron sockets, 
etc. Trains of loaded wagons, whether propelled by 
horses or locomotive or traction engines, could be run over 

'1at a cost for transportat:on much less, the inventor claims, 
than by any other style of rail, tram, or common roads. 

All ordinary vehicles, stage coaches, lumber wagons, etc. , 
are easily adapted to run upon these tramways, by means of 
the device shown in Fig. 1. A are the double flanged wheels, 
which travel upon the central rail, lind are supported in 
hinged frames, B. To the latter are connected shafts, C, 
which are suitably secured to the rack, D. In the teeth of 
the latter engages the worm, E, the shaft of which extends 
to the rear of the vehicle, and terminates in the hand wheel 
shown. By turning the latter the central wheels, A, may 
be swung up clear of the ground, or may be let down upon 
the rail to sustain the main weight, while the outer wheels 
serve to balance the apparatus. The track for the carriage 
wheels consists in gutters filled with broken stone, so as to 
form an even and level surface. For stage coaches and simi­
lar vehicles, the sbaft and hand wheel for adjusting the cen­
tral wheels should be carried to th.e driver's l;Ieat for conve­
nience. Patented July 25, 1871, through the Scientific Amer­
ican Patent Agency, by Mr. James F. Cass, of L'Original, 
Ontario, Canada, to whom inquiries for further particulars 
may be addressed. 

------------� ••.• , •• > •• �.�-----------
A Curious .. �:W Suit. 

The Philadelphia Ledg� 15i��jhe following account of a 
suit at law recently termin8.ted in that city : 

Two mill owners on the Wiss&hickon creek, above Chesnut 
Hill, engaged i n  a curious law suit, · which was decided last 
week at Norristown. The mills are three quarters of a mile 
apart, and the stream between them has not much fall. In 
1823, the owner of the upper mill brought suit against the 
owner of the lower mill for having backed the water into 
the race course of the upper mill. Under 8. decree of the 
'(Jurt, the sheriff put up four Dermanent marks to establish 

'tlrntific �mtricau. 
the lawful surface of tb � water. At two places holes were 
drilled in fixed rocks, a ..... arble stone was set in the tail race 
of the upper dam and properly marked , and a pin was dri v ­
e n  into a buttonwood tree j ust thirty-one inches above the 
surface at the breast of the dam. The mills have changed 
owners since that time, but recently the race of the upper mill 
has been overflowed by back water, and the owner brought 
suit for damages.  Careful surveys were made, and the water 
was found to be four inches above the marks in the fixed 
rocks and on the marble slab, but exactly thirty.one inches 
from the plug that had been driven into the buttonwood tree 
forty-eight years ago. The question fo r the j ury to decide 
was whether the upper mill and rocks boad sunk fo ur inche�, or 
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whether the base of the buttonwood tree had been lifted that 
much. Notwithstanding ingenious arguments to sho w th at 
trees only expanded in size and sent out new growths from 
the extremities of branches, the jury, composed of farmers 
or those bred in the country, decided that the buttonwood 
tree had been elongated, by giving a verdict for the plain­

tiff for $1 50. Counsel for the defence will file reasons for 
a new trial. 

-------------.�, .�, .. -------------

Propagation oC T ubercle by Milk. 
At the last meeting of the French Association for the Ap 

vancement for Science, M. Chauveau gave to the section 
what he termed a demonstration of the transmission of tu­
berculosis by the digestive organs. He observed that his 
numerous observations enabled him to Rtate that if the healthy 
young of animals susceptible of tuberculosis were fed with 
food with which the matter of tubercle was mixed, they 
would all exhibit tuberculosis in various organs.  In antici­
pation of this meeting, he had purchased Borne healthy cal ven ; 
and, having had them fed as described, on slaughtering them 
the sixtieth day after the first ingestion, the lymphatic s), stem 
was found extensively tuberculized, while caseous deposits 
existed in the lungs. This thesis he demonstrates most 
conclusively, and he is supported in his inferences by an ap­
parently wholly independent series of experiments carried on 
hy Dr. Klebs, in Germany, which he has recorde:! in one of 
the Archiv fur Evperim. Pathologie (Heft II, 1 873). 

Dr. Klebs asserts that the milk of tubercular cows brings on 
tuberculosis in various animals. The affection generally com­
mences with intestinal catarrh, followed by tuberculization 
of the mesenteric ganglia, the liver, and spleen, and ending 
in extensive miliary tuberculosis of the thoracic organs.  Infec­
tion by means of the milk may be without result in vigorous 
organisms ; and the author has even seen full formed tubercles 
resorb and disappear through cicatrization. It is likely, adds 
Dr. Klebs, that the tubercular virus is contained in varying 
proportions in the milkof cows which are more or less diseased, 
and the scrofulosis may occur , in children born without tuber· 
cle, through the milk of an unhealthy mother or wet nurse. 
In conclusion, the author expresses the view that the virus is 
contained in the serum of milk, in a dissolved state, and 
that it is not destroyed by boiling, which is ordinarily in­
sufficient. 

If these facts are not overstated, and they do not seem to 
be so, what a dangerous article must be that which is meas­
ured out in thousands of gallons daily, i n  aU large cities, 
the product of phthisical cows, fed on distillery slops, and 
choked with foul odors ! The milk of one"tuberculous cow 
will contaminate that of the whole dairy

· when mixed in 
the cans. 

The propagation of typhoid fever by milk has been only too 
clearly shown in London �his year ; and now have we not to 
�y to the charge of the slime fluid the maintenance of a part 
of the terrible prevalence of phthisis among us ?-Medical 
and Surgical Reporter. 

_ r  .. . 
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PROSl'ER HENRY'S COME T .  

Comet I V  of 1874, disco vered on t h e  ;23d of AU7.ll�t  by 
M. Prosp er Henry, at the O bservatory of Pari�,  ! H" '"t' l l t,.;  

some remark lble peculiarities whkh disting u i s h  it. from al l 
other and sim ilar telescopic hodies. Its rapid dllm ges of 

form, sudden elongation of tail ,  and its brillian cy, whicu he­
came so great as to render it visible to the naked t'ye for 
some time previo us to its pap,sag'l to i t s  p(, d h elioD , are 
consi dered to be phenomena which m fly th row l ight u pon o ur 
hitllflrto i ndefin ite knowledge rega rding the conEtitution of 
comets.  

O n  the day of its disc;) yery, the body appeart'd as i ndi cated 
hi Fig. 1 in the aceo mpany ing illustration, the t elescope 

showing a s pherical neb ulous mass,  
strlJngly condensed at the c,mter, and 
exhibiting no traces o f  9. tail. Its ap ­

parent diameter was about 4', llnd i t  
resembled a star . o f  t h e  7 t h  magni­
tude.  There was little change i n  the 
aspect of  the comet until  August 26, 
when, as represented i n  Fig.  2, a tail  
began to appear, and the head as­
sumed a slightly el l iptical form, its  
diameter increasing to 6' .  '1'hree days 

later the tail,  extending in a d irection 
opposite to that of the sun, atta ined a 
length of 20', and formed with the 

meridian , passing thro ugh the nu­
cleus, an angle o f  4 1 ° ,  Fig. 3.  On 
September 2 (Fig. 4 )  tlu, t a i l  had 
gro wn to ;2 in length a ull cont i n ue(l 
elongating. The n ucleu', remained 
nearly con'itant in s ize ,  altho ugh its 

brilliancy augmented until,  on Sep . 
tember 10 (Fig. 0) ,  it b�,.ctmE' compara ­
ble to a star of the 4th magnimde. 

The head of  the cornet, exam i n ed 

under a magni fying powl'r of 200, 
time�, appeared compo8ed o f  thr�('. 

envelopes and a n ucleus, the latter being situated near lh  . .  
s ummit .  From the surrounding brill iancy emerged a b m i  
nOUH a n d  very narrow thread , in which the tail appeared to 
origin ate. 

From the observations of ]l.nr. A ndr" and Hayet .  of the 
Observatory of Paris, and those of :\1r. P l ll mlIwr, at the Dur­
ham Observatory, the spectrum o f  th'} comet is  fo un d to  be 
compo 'ied of three brilliant and yery distinct band,,, .  The 
first is  in the yellow portion al most between D and E ;  tbe  
second, i n  the green, nearly coincide� with line " ;  t.ho t h i rd 

is in the blue beyond F. There was no trace of a c0nt inuous 
spectrum in the intervals between these l i u " s .  'rll . .  gr,," n 
band was much the most l umi nous , while the yel l o w a n ll 
blue lines were about equal in length and , ... " ., ,, . OJ 

On comparing these data with those obtained by Mr. Hug­
gins from Comet I of 1868 (Wennecke's), it i s  con cluded by 
Mr. Plummer that the spectra of both bod ies are ident,ical, 
and that the light of M. Henry's comet must be attributed to 
incandescent carbon, and hence the star m ust be �elf-l lllni­
nous.  ]1.1. Henry, in commenting upon this cone1 usion i n 

La Nature, from which journal we extract our eng-raving, 
says that it does not accord with the fact of the variation of 
brilliancy of comets, which increases in l umi no�ity as the 
latter approach the sun. It is also difficult to concei ve that 
a body, of a mass so feeble as that generally attributed to 
comets, could retain for a long time a temperature S O  high 
as that required for the volatilization of carbon . It i · , p .. r­
haps,'more reasonable to suppose that the com et, i llumina . 
ted by the sun , is a cold gaseous body, into the constitution of 
which carbon enters in the form, for example . ot carbonic 
acid or oxide. This gaseous compound can evidently reflect 
only those rays which it is abl e to intercept, and such rays 
as are intercepted give only a few lines of the spectruIn, 
among which are found those or carbon .  

The polariscope, M. Henry believes, might furnish some 

valuable information on this point, !lnd, used in connect ion 
with the spectroscope, he considers, must s lIve po sith'ely the 
question as to whether· comets are or are not self· lumino ll s .  

-------------.�,.� . .. -------------

LAUGH AND BE HEALTHY.-The physiological benefit of 
laughter is explained by Dr. E. Hecker in the Archiv fur 
Psychiatrie: The comic·like tickling causes a reflex action 
of the sympathetic nerve, by which the caliber of the vascular 
portions of the system is diminished, and their nervous power 
increased. The average pressure of the cerebral vessels on 
the brain substance is thus decreased, and this is compensated 
for by the forced expiration of laughter,and the larger amount 
of blood thus called to the lungs. We always feel good when 
we laugh, but until noll' WI' 1lever knew the scientific reason 
why. 

A POISONOUS ANILIN COLoR.-The dye stuff cal led r()'iani l in  
which gives a beautiful carmine color, is,  as we h a \'e b Utled 
an arseniferous production allied to arseniate o f  l ime,  and is 
soluble in lactic acid. It is used in lithography and for pain t­

ing wooden vessel�, etc. As it is yery poisonous ,  i t  should 

never be employed in confectionery, and bright red s ngar 
sticks should not be given to children. 
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JANUARY 1 7, 1 8 74.] 
THE WILSON PROCESS F O R  lIAXING WROUGHT IRON 

DIRECT FROlil THE ORE. 

BY EDWARD K UB..t...NT, C . :E .  
The rppeated attempts t o  manufacture wrought iron di­

rect from the ore are so well known that it is useless to re­
evunt the history of  vast inventions, a.nd, therefore, I will 
proceed directly to a description of the process which I have 
investigated. 

Tni� fu rnace was.invented and patented by Mr. Joel Wil­
R o n ,  of  Dover, N. J. , who has spent his whole life in the 
i relll hn�i ness, in England and America, and has been work­
ing 0 [\ this process for nearly twenty years. His last patent 
wa� taken o nt in July, 1872 : and his furnace has been in ope­
ration a portion of the time during the last twelve months. 
The stoppages have been caused by changes made at various 
times in the p uddling furnaces, to adapt them to this pro 
cess ; several hundred tuns of iron have been made by this 
method during that tillle and sold ill the New York market, 

I firEt h�ard of 
this in ven tion in  
AUgURt, 1872, and 
in December I 
Clime north for the 
purpose of mak· 
ing a thorough. in­
vesti;a t i on of its 
merits. I brought 
several tuns of he-
matite ore from 
Alabama, for the 
purpose of testing 
the work i n g of our 
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went up the annular space, b b, thence down through the 
stand flues, H H, into the circular collecting flue, I I, which 
conducts the escape heat to the stack. 

In this wav t.he gases pass entirely around the retorts, hea.t­
ing them from the outside, while the ore is completely pro­
tected from the action 01 the puddling furnace gases. 

After the·ore in the retoris has been reduced by the action 
of ' the carbon mixed with it, and thereby freed from its oxy­
gen, the metallic iron, in the shape of red hot particles 
(which flow freely, like fine gravel), is taken out at the bot­
tom of the retorts through the apertures, d d (covered by 
the slides, d' d'), and received into an airtight vessel. of my 
own design (thus protecting the ore from oxidation from the 
atmosphere), and is there transferred to a hopper, opening 
into the puddling furnace, whence it is charged upon the 
hearth beneath, without losing the heat absorbed in the re­
ducing furnace. 

This reducing fUflll1ce contains sixteen of these retorts, 
twelve feet high, arranged in a circle about the central cham-
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puddling involves less muscular exer�ion than that required 
for working pig iron, and only requires one laborer in addi­
tion to the usual puddler and helper employed in the ordina­
ry furnace ; and the yield from the puddling furnace is fully 
equal to the production of similar furnaces in using pig 
metal. 

The operations of hammering or squeezing, rolling, etc. , 
are, of course, the same as in tl::..d ordinary working of pig 
iron blooms. A tun of finished iron can be made with two 
tuns of coal, including that used for reducing purposes. The 
cost of these reducing furnaces is a small item, and they can 
be erected in any rolling mill, and the puddling furnaces 
modified as described, and thus render the mill owners inde ­
pendent of the blast furnaces. 

The yield in muck bar from the ore is about the same in 
amount as that obtained at the blast furnace in the shape of 
pIg Iron. The Alabama ore assayed 54 per cent, and l ob· 
tained 47 per cent muck bar. Seven tuns of ore sent me 
from Georgia allllay-ed about 50 per cent (being surface ore) 

/I 

and yielded 45 per 
cent. Spanish ore 
from Bilboa, assay­
ing 481 per cent, 
yielded 45 per cent, 

...,d,."....,�>tI0 iJ. D Q o n 0HT:n'2HJLtl-.':" 

and many ores from 
New Jersey and ad­
jacent States yielded 
to within two to five 
per cent of the as­
say. Magnetic and 
hematite ores were 
worked with equal 
facility, and they 
were mixed togeth­
er in val'ious propor­
tions, fully demon­
strating th: t mix­
tures of ores could 
be worked so as to 
produce any kind or 
quality of iron de-

H 

a I J 

sired. The muck bar 

native o r es by this 
process . I becam� 
so m uch intereSt · 
ed in tho matter 
that 1 remained in 
the Yicinity of the 
works u ntil Sop. 
teml>e r , 1873,whLn 
they were closed 
in  consequEnce of 
th� panic. D u  WROUGHT mol' DIRECT FROM THE ORE,-THE Wn.SON mol' FURNACE. 

showed a uniform 
fracture both in color 

ring this time I weighed nearly all the ore and coal used in 
the fnrnuce, /l.nd kf'pt complete records of the yield in muck 
bar f['om each ret.lr t ,  118 well as the amount of coal used in 
puddling, time of heats, etc. I also preserved samples of 
muck bar from the various charges of ores, to test the uni­
formity in q nality of the iron produced. 

Th� accompanying diagrams will assist an explanation of 
the llpp:uat u3. The ore is crushed to the size of small shot, 
and m i:s.ed w ith the proper percentage of powdered coal, 
and then charged in the retorts, B, through the apertures, 

a a. Theso retort·· are built of fire brick or tile, and dove­
tailed together in :h a manner as to hold them firmly in 
position. They . :  £ltain from 1 , 300 to 2,000 Ibs. of ore, ac­
cording to the comparative weight and bulk of the mineral. 
The heat empll>yed is produced from the gases escaping from 
t wo or Illore puddling furnaces, which are conducted from 
said furnaces through the fiues, F, into a collecting cha.mber, 
(J ,  whence the gases ascend to the level of the base of the 
retorts at d d. Here part of the heat passes under the re· 
torts through the small fiues, Ii Ii, into the annular space, b b, 
thence up to the top of the furna.ce, where they are con· 
ducted through the conduits, c c c, into the intermediate 
!lucs, C' C' C' , and thenc:l downward. The major part of the 
ga:;es rh.es up through the c.'ntral chamber, E, to the cap, 
n, thence through the conduits, c c c, and down through the 
!lues, C C, uniting �hert:iu with the portioll of the gallell th�t 

ber, E ;  the tiles forming the retorts are · two inches thick and 
twelve inches in hight ; all parts of the furnace exposed to 
the action of the products of combustion are constructed of 
fire brick or cast iron lined with fire clay. The central cham­
ber, E, is seTen feet in diameter, and this size of the pas­
sage prevents any cutting away of the brickwork by the 
flame, and also produces an even distribution of the gases 
through the intermediate flue system, C C C. The heat 
which eRcapes from the flue, J,  looking to the stack, is suffi­
cient to raise steam for blast and rolling machinery. One of 
these reducing furnaces will supply three puddling furnaces 
with reduced ore, so as to keep them in constant operation, 
and the escape gases from two of these furnacell will furnish 
all the heat required to deoxidize the ore. 

The construction of the puddling furnaces is based upon 
the same general principle as that adopted in ordinary bar 
mills ; they are lengthened out, however, so as to form three 
bottoms, about the ordinary size ; the first, next to the flue, 
is inclined, and upon this hearth the ore is charged ; it is 
thoroughly heated up here, and is then moved forward up­
on the second hearth, by a tool designed for the purpose, 
where it is heated sufficiently to melt the slag produced by the 
fusion of the impurities of the ore ; from there it is moved 
to the third bottom and balled up. The ope ration is con­
tinuous, as a second charge is placed upon the firllt bottom 
!loa 1l001l as the first one is moved to the secolld hearth. Th(l 

and texture, and there is no question about ',his process pro· 
ducing a quali�y of iron equal, if not superior, to any pro­
duced from the same ores by the old process. The degree of 
heat employed in the reducing furnace is not sufficient to 
produce any visible effect upon the bricks, and, therefore, 
they will endue a long period of service. The furnace is 
surrounded by a casing of tank iron, with a fire brick liuing 
between the iron and the ann ular space, b b. 

Ores containing an excesa of impurities may be ftuxed in 
the puddling furnace with perfect facility. 

During my investigations, every facility was afforde d  me 
by the proprietors of the works ; and for a good portion of 
the time, the operations were practically under my o wn di­
rection, the inventor following my suggestions so that I might 
have every point tested in my own way, and to any extent 
deemed necessary. My conclusions were so favorable that 
we should have had our works in the South, upon this plan, 
well under way by this time, but for the unexpected strin­
gency in the financial world, which has, of course, postponed 
all new enterprises. -Engineering and Mining Journal. 

------------.. �,. �, .. ------------
A NEW STEAM OMNIBUS AND STREET CAR. 

Our engraving illustratell a new style of steam passenger 
cars, for street railways, the invention of Mr. Grantham, of 
London, where the improvement wafl lately tried. Two 
small boilers are used, Olle 011 each side, fired from the ex-

!lEW STEAK ODIB1JS AND STREET CU, 
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tt'lrior of the car, This novel vehicle has a double set of bait a very warm welcomE', and a very profitable result. 
wheel�, one set with flanges, intended for use when the ma- But I must desist. I do not know if you will con sider this a 
chine runs on the street railway track, the other set being em- suitable subj ect for your paper ; if so, I shall glad ly hail its 
ployed when running on common roads. Most railway cars appearance in the i nterest of my aim , the extension of a "fal · 
and locomotives are useless when at the end of the track ; uable industry aud the promotion of ol!r physical well being. 
but not so with this device. It can then steam off, indepen. These remarks embody the views of our very intelligent 
del' � of the track,  through streets or roads, as far as may be Deputy Mi nister of Fisheries, en unciated somo time ago in a 
desi red. The axles of the flanged wheels are supplie d with conversation with me. The suhj ect is, with him,  one of  
cranks and rods, and with a worm wheel and lever, under scientific a 8  well  a8 practical i nterest. C.\�ADLU;. 
the coni rol of the driver, who may, at any moment, raise up . . . ... ... ______ _ 

the flanged wheelB, so that the vehicle will rest on the plain Maznctl"nl and the N o ,t u l a r  Fo rlH 01' Iron . 

whe .. l s, for running on common roads. The axles of the To the Editor of the Scientific A mencan : 
plain wheels have a screw steering device connected with 
them, so that the vehicle may be guided in any direction. 
The ca r i s  provided with seats on the top, and, as shown, has 
a capac ity fo r some forty or fifty seats. But the end plat· 
forlD�,  it appears to u�, are too long. Taken as a whole, how· 
ever, this device pre-ents bome good ideas, and is creditable 
to the inventor. 

Pisciculture In Its Sanitary and CODlDlerclal Aspects. 

To the Editor of the Scientific American : 
Your reply, in your 1 8th of October number, to S. W. G . 's 

inq uiry for in formation as to the best materials to be em­
ployed and mode of employing them in the construction of 
a d .. m for a fish pond, was read by me with very great inter­
est , in connection with the general subject of pisciculture and 
utilizatio n,  especially in this form of enterprise, of small 
sheets of water in proximity to large centers of population. 

I believe, most firmly, tha t a larger and cheaper supply of 
fish than that at present existing wOl'lld be readily appreci­
ated by every class, and prove most conducive to the more 
general promotion of health . Meat is good for food, but a 
vast quantity of meat, seemingly healthy to the utmost micro· 
scopic and scientific investigation, is really more or less the 

reverse, owing to the kind of food used' in forcing the process 
of fattening, and also the h abit, in order to accelerate it, of 
keeping the animal in a state of compulsory inactivity. We 
are indebted for the comparative immunity we happily enjoy 
from the natural, morbid consequences of consuming this, a� 
well as many other kinds of really deleterious articles of 
food, t o  the benevolence of the vis medicatrix naturlJ', or vis 
vita', to use the language of medicine. But when a man 
turns the age ot 45 or 50 years and his vital power begins to 
weaken in its resistance to what is injurious, then does he 
begin (and continue, by an inevitable law of physical life, in 
accel erated rati0 as his years increase) to suffer in one way 
or man y ways, in one organ or many organs, as may be de­
termi ned by congenital idiosyn crasy or acquired habit. The 
evil becomes deeper, more irradicable, and therefore more 
dangerous, by the slowness with which it grows. The re­
motene ss of the effect from the cause throws su�picion into 
fatal sleep until awakened by the magnitude and seriousness 
of d i sease ; the physician is called on and in vain invoked to 
exorcise by a drug the seven spirits which, insinuating them­
selyes into the very citadel of life, refuse to l eave un til ac· 
com panied by that life which they exprE ssly came to take 
away. But I must not allow myself to be caI ried away into 
inordinate length by my subject. I shall not, therefore, 
anticipate the !lDSWC'!" that possibly might be urged-for as·  
sumption grow8 in extravagance with the extent of  ignor­
ance-d eriyed from the easily accessible q uantity of salt fi�L. 
N either shall I touch on the admitted, because ad mitted , 
healthfulness of change of food. My object is simply to 
avail myself of the most potent of all arguments why our 

atter; t ion o u ght to be more generally directed to th e utili za­
tion of our lakes for the propagation of fish-the commercial 
argu ment . I have been very much astonished by the reports 
in A mf'fican papers (I am a Canadian , residing in Canada) of 
th e wonderful financial results of a few private enterprises 
of this kind, notably on, I think, Long Island. One gen· 
tleman digs a pond, and builds a hatching house, at a total 
expenditure of $ 1 , 500, and after some two years begins to 
reap a clear profit of $3,000 a year, with a stock of fish on 
hand (l refer here exclusively to trout) valued at more th an 
trehle this sum. The reports of others are simply confirm· 
atory of tl.is .  It is a crop that sows itself, that needs no 
plowing, h arrowing, drilling or cultivating of the soil. 
The crop itself does all this . It is therefore nearly all profit. 
You are already b,'ginning,with that intelligence and foresight 
now indigeJ"ous with you, practically to appreciate the enor­
mous pecuniary as well as sanitary value of this industry : 
why should it more especially urge itself on me ? Because 
I live wi thin a few miles of a country-the northern bank of 
the river Ottawa-abounding in lakes, large and small, 
some teeming w ith the finest trout, but nobody cares to 
catch them ; open to all , or rights may be purchased for a 

comparati v e  trifle by any person, waiting for some enter ­
prising and intelligent person to come and occupy and enrich 
h imself as well as others. The land is, for the most part, 
rocky, mountainous, wild, but healthy in the extreme and 
picturesque. In eager exploration for minerals, the mind 
cannot, it would seem, appreciate the value of the living 
minerals which in vain, by their glitter, attract the eye and 
fearlessly invite attention to their numbers and their beauty. 

You have an equal share with ourselves already in our 
salt water fisheries. It must be because you are ignorant of 
the extent, perhaps the existence, of our fresh water fish that 
I suppose you are not already catching and exporting them. 
You have invaded our forests and are rapidly cutting them 
down and carrying them off, and profiting by the operation. 
1 think I may safely promi&e your appearance with rod eel 

Those m uch acqua in ted with magne tism are familial' 
with the magnetic cun-es described by iron filingA,  when 
shaken about a bar ma grwt. If we Icy  on a bar magnet a 
pane of g lass, and �hake upon the glass EOm8 fine iron fil­
ings, and gently strike the glaHB, the tllings wil l d i �ttibute 
thfUlselves after a cutain uniform manner in obed ience to a 
force operating them from the magn�t. If our m agnet be a 
fquare bar, and we t urn it one quarter of the way o\'er, and 
again try the experiment ,  a similar d istri but ion of the fil ings 
will ensue. Wb at must we conclude from this ·! Obviously 
that the force of the magnet does not ex ert itself simply i� 
the plane in which the fi l ings lie upon the glass, but in an 
infinite series of planes, extending in every direction about 
it . • . If the magnr-tism were sufficiently strong to co unteract 
or annul the force of gravitation , or the filings were free to 
move among themselYes,  tb ey would arran ge themsel v€E, 
about the poles of the magnet in an elongated globular form. 
Furthermore : If the atoms o f iron of which the hal' i tself is 
composed, and which are magnetized, could overcome the 
force of cohesion,  or were alone acted upon by the force 
of magnetism, they would arrange themseh'es in accordance 
with the law governing the m a gnetic cur ve. IIence, in all 
magnets, the atoms of which they are composed are u nder a 
strain, which is in proportion to the degree of magnetism by 
which they are influenced. 

I d educe from the foregoing the following corollary : The 
best shape for a magnet is that in which the circu ll1 �cribe d  
boundary o f  any part of i t s  surface will exactly coincide with 
the exterior magnetic curve, considering the c urve to extend 
in every direction from the cen ter of t- ither pole. I also find 
in the a'Jove theory an explanation of  the fact that iron 
which has been depo�ited from sol ution (as i n  the clay lms ins 
of Missouri) has assumed a globular sh apP,and is almo�t uni­
versally found in nod ules.  The atorus of iron have been 
deposited in obedillnce to the magnetic force ; and being in so. 
lution and free to move, the atom s, in aggregating , h"ve ar­

ranged th�m selvcs on the magnetic curve�. \Vhile this was 
going forward, the nod ules were p robabl y i n  pairs.  S llbee­

quently, violent action has r8nd' Jd them as under, causes 
have operated to demagnet i ze them, and oxidation and at· 
trit ion have m odified their primary form. 

Louisville, Ill.  C. II. MURRAY. 
-------------4.� . . ... ... __ ------____ _ 

Coal Tar Product". 

To tlte Editor of the Scientific American: 
Allow me to a d d ,  to your list of the products of coal tar, 

rhigoline, which is now used in the artificial manufacture of 
ice. There is  also a beautiful black varnish for iron, which 
dries quickly and produces a gloss almost equal to Japan ; 
this is n.:ade by dissol ving the pitchy resid uum of coal tar in 
the heavy oil that distils from the same, being the only 
liquid wl.ich will dissolve it. 'fhid varnish is known to the 
trade as paraffin varnbh, but this is a l!l isnomer, as that 
article, although a pC'oduct of coal tar, does not enter into its 
com posit ion. 

A fe w years ago I was connected with the coal tar pitch 
interest in s uch a manner as to lead. to a series of expel'i. 
ments. In the years 1B6l  and 1 8G2, I was en gaged in the 
manufacture of a cheap quality of seal ing wax for capping 
fruit cans. Cincinnati at that time enjoyed a monopoly in 
that trade, supplying dealers at all points.  I n  the years 
named the price of rosin ad vancpd (owing to the war) from 
$ 1 . 80 to $40. 00 per barrel. an d was d i tlicult to  obtain at that 
price : which caused the manufacturers here to look for a 
substitute, which was found in coal tar pitch. So well d id 
it answer the purpose that at least fifty tuns were cast into 
suitable shape and sold for sealing wax, the only objection 
to it being the odor. 

The beautiful gloss of thi s wax:, together w ith its strength 
and the facility with which it could 'be cast into molds, led 
me to make some experiments as to its value as a material 
for decoration, picture frames, statuary, etc. This resulted 
in my securing a paten t on the 5th of August, 1 8G5, co\'ering 
its use for the manufacture of a variety of useful articles .  
From that time u n til the present, I have endeavored t o  de­
velope my invention, being convinced that it will be as useful 
as vulcanized rubber in time. I send you a blacking box, 
cast of the material, which please accept as a �uriosity, being 
anotber link i n  the long chain of useful p roduct5 of the un­
sightly and formerly despised article, coal tar. 

Cincinnati, O.  J. T. PEET. 
-------------.� .. � . .. ------------

THE CURABILITY OF CON�U}IPTION. -This is the attractive 
title of a very excellent article in the Deutsclws Archiv fur 
Klini8clte Medicin, June, 1073, by Dr. Massini. He shows , 
first, that true tubercular consumption is curable, as post 
mortems of persons dying with other diseases prove. That 
it is communicable he also attempts to prove, and hence he 
disapproves of consumptives marrying. The means of pre­
vention are general and special. His enumeration of them 
includes nothing novel ; but with most of the later German 
authorities, he is strongly in favor of elevated health resorts 
-pure mountain air. 

ALUMINA, FROM THE CLAY TO THE SAPPHIRE
:-

HEAD BEFORE THE POLYTECH�IC CLUB OF TITE AlfEnICA� IXSTITUT.E , ON 
DRCE:�IBER 18, I8id, BY DR. L. F F. UCHTWA!ii G E R . -COSCLC S r o :s- .  

It has heen stated that alumina is  the oxide of th e m etal 

alumi num . 'Ve will now proceed to deRcribe the p roce ss of  
obtaining this peculiar metal, and i t s  qualities a n d  appl ica . 
tions. 

It is an earthy metal , like ceri um, z irconium, gln clnum, er­
bium, and yttrium, and was first prepared by Wiihler in 
1 828 ; it is one of the most i mportant met u ls  on account of 
i ts usefulness in the arts . Its extracti on from its mineral 
compounds, however, is not very easy, or it would ere this 
h ave been the great rival of th e pr, cious metal" ; i n  fact it 
possesses some qualities superior to them. Several methods 
have beEn proPIJ�ed for its extraction, a1\ of wh i ch depend 
upon the use of metall ic sod ium. Common clay , cryol ite , 
and other al uminous min erals may be emplo�ed , but the 
minEral cal led ba']xite, from Francp, containing ab o ut GO per 
cent alumi n a  and 40 per ce nt silica, is now principally em­
ployed by the large m a n u facturera in E urope . The l' rocess is 
as fol lows : P ul verized bauxite is  mixed with powdered soda 
ash, and fused at consideraiJle heat ,  d u�ing wh ich process 
the alum inate of soda is formed , and carbonic acid escapes ; 
the fused mass is diswlyed in boil ing water, and the clear 
solution evaporat ed ; the n  the rediswlYed al uminate is neu­
t ralized with hydrochloric acid, wher�hy a clJ loride of sodi­
am is ohtai n ed ,  and the ahmtina is COll\'erted int o a hyd rate 
of alumina, which, being mixed w i i h  charcoal ana com mon 
salt, is formed into balls and heated in earth e n  cylinders , dry 
chlorine gas being passed th roug h  the lwated mas� . Chloride 
of aluminum and chloride of sodinm am thus prod uced , go· 
ing over into the retort, the carbon abstracting the oxygen 
from the al umin a.  �Ietal lic sodium i3 now mi x!'d wi th the 
two chlorid es, and heatei in a reverlwrat'lry furnace. Me­
tallic al uminum is then found at the uot tom of the m elted 
chloride of sodi um ; this is now scparated from t b e  fused 
mass, and may be remelted,  cast in bars, and th en  rol led Ollt 
into sheet s and wire . 'fhe chloride of aluminum i s  a" yet the 
only whicle suitable for the ext raction of the metal ; it may 
he easily produeed by fusing the ammonio alum w i t h  char ­
('oal and then pasoing a stream of ch lor i nl' gas t hro u gh the 
mass ; the chloride goes over i n  the form o f vapor which 
conden ses in a receiv er as a solid crystal i ne lll a , s .  The me­
t allic aluminum is  now l argely maun factured in Franca and 
England ; t he business has he en atte m p ted i n  tbe UnitE d 
St.ates (from cryolite,  by Monier and Parmele), but has not 
been carried t o  Itny extpnt. 

Aluminum possesses the following remarkrdlle properties : 
It i s  of white color, resemhling sih·cr.  and is very sonorous, 
m o re so than any other metal : i ·  it; the l igh test metal , hav­

ing a speci fic gravity of 2 '5 (while silver has a s pec i fic gr:w­
ity of 1 0 '53) ; this property renders al um i n um yery val u able 
i n  the arts, such as for making small we ights  used in chem ­
iral analysis, for dentists in the manuiact ure of plotes for 
artifi cial teeth, and many ornamental p u rposes,  particularly 
a8 it resists so well the act ion of a moist atmosphere . I t  
even resists boiling nitric acid ; t h i s  property p u t s  i t  o n  
equality with gold and platinum ; but hy drochlor ic a c i d  a t ·  
tacks i t .  It  i s ,  howe ver , not blackened h y  hydrosul phuric 

acid. It is infusihle in cast iron heat by exclusion of air, but 
burns in the same with brillianey, and in oxy!\'e n gas the 
combmtion is so fi erce that the eye can hardly bea r to look 
on it ; it is th en formed inb the earth al llmina.  I t  dissolves 
readily in dil ute caustic alkali , such as ammonia, and i n  di­
!ute sulph uri c acid ; it is not at tacked by cold s ulphuric or 
nitric acid. 

Aluminum bronze is an alloy of 1 part alumi uum and 
I) parts metaliic copper. It Ims the color of gol d .  u ut be­
comes dull after a while, and it is as strong a� iron ; m i ther 
merc ury nl}r It·ad, both (Jf which generally a ttack other met­
als, has any effect on aluminu m .  

ALU�IINA. 

It has been remarked that al umina is fou n d  i n  Nature 
almost pure in  the sapph irp, cor undum, em l'f)" spinelle, 
t opaz, d iaspore , in the vast depoMits of cl ay, and in all sili­
cated mineral s .  In order to obtai n the same pure and i n  a 
hydIiite , the followin g process is ad op t ed : Com m e rcial al­
um , free from iron, is jJrecipi tned by a concentrated solut ion 
of carbonate of  soda in e ycess ; the preci p itate is re� issoJ \"ed 
in hydrochloric aci d, Ilnd a ga in p recipi t ated hy ammoni a ; 
this precipitate is then calcined,  and th e result is a pure hy ­
drate of alumina. A more simple method is by igni ting the 
pure ammonio.alum, al�o by the decom position of a solu ­
tion of alum and chloride of ba t i um. The p u re al u m i n a  is 
colorless and tastelesR,  and whol ly i n soluhle in water. If  a 
littie alum is d issolved in warm water , and SOUl e ammonia is 
added to the solution ; the latter combi l JPs with the sulpuuric 
acid , while the alumina unites with whter so as to form a 
ecmi.transparent gelatinous m ass, wh ich is the hyd rate of 
alumina ; this has a great atiinity for many colGring matters, 

Iorming the well known lake pigments.  

SULPIIATE O�' ALU)UX_\ 
is also called porous alum, eoncentrated alum or alum cake. 
This very important substauce, of extensive a ppl ication in the 
arts, is produced either from common pipe clay, kaol i n ,  shale, 
Qr cryolite. From clay, it is p repared hy calci n i n g  the same 
and treating it with half its weight of sulphuric acid,  until 
it becomes a stiff paste, which is then exposed to the air for 
several weeks ; sulphate of alumina is pr�duced, which is  
washed out with water so as to leave the undissolved s;}ica 
behind ; the clear solution is evaporated to a sirupy consist 
ence and allowed to cool ; it then solidifies into a white mass , 
and this is the cake or concentrated alum, which is extreme ­
ly soluble. The alum shale is much employed for thilil pur-
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l' ose in E uro :_,e b y  reasting it in heaps and setting fi r e  in 
several place ... under them ; the iron pyrites (a usual campan 
ion of all shal�s) prod uces a decomposition, and BulphurouB 
acid is 8\'01 v�d. Ou exposure to the atmosphere, as above 

stated, the sulphate of a lumina is obtained. 
In l'ennsy 1 vania, the cryoli te from Greenland is altogeth­

er nsed for til!' manu facture of the alum cake, by the fol­
lowi ng simpl" method : Tho cryolite is mixed with chalk 
and c'llcined,  and a double fl uoride of alu minum and Bodium is  

pro d uce(l ; while tll;) fi uorid e of calci um, first formed , gives 

off its oxygeu to the sodium and aluminum, converting them 
into �oda a:1d alum ina 'fhe soda is  now crystalized out of a 

sol ut ion with t he """ is tance of carbonic acid gas which is 

pa;:,k d iuto it, ; aud a ft.er sett ing the same aside , the Boda as 

the carbonate crystalizcs out of it , leaving the pure alumina 

in thtl mother  l iq llOr to be treated with s ulph uric acid . 
S ulphate of alumin a has a sour taste, but also a sweet and 

astringent a ftHtaste ; it is soluble in t wice its weight of 
water. I t  i s  a p�werfnl antieeptic and arrefts animal p utri. 
fact i o n , and can be ""<Ed for preferving bodies. Porous 
alum or dulphate of a : umina is vflry extensively used by 
cal ko IH'i n ters and papermaker8, and is, in man y instances, 
pre fel'floc! to alum. 

ALUM. 

'r;'l",  t.he chief  co mpound of aluminum, employed so ex­
tel],j ve l y m the arts , is obta inl'd from the last mentioned 

H u bst a n ce,  the s 'llphate of alum ina. The solution is mixed 
with s u l phate of potash, when, on evaporat ion , be auti ful 
o ' la1w J ml crystals are obtained. Sulph ate of ammonia, as 

outl i n eLl from "as liquor , i s now genera1ly �ubs tituted for 
\.11" pot ,"11 : a n d  instead of a potash alum, ammonia alum is 
no w altogether put in market, al though m any man ufac· 
t u n'r, be l ieve tlleY obt ai n the old fashio ned potash alum ; 

but ti,e a m m  mia alum answers as ", £'II in dyeing', calico 
IH ' l ll t i llg, p"p ermakiog, etc . , and in the manufacture o f 

colors. In Eugland , the chloride of pota�sium was formerly 
u,;ed in the manu facture of alulU, this being a waste product 
from I h,", � �apboiler and the �altpeter re ,iner. 

Allllllonia alum is found native in Bohemia as a mineral, 
ealleLl kchl'rmigitp, which occurs in' fiberous erystals, but not 
ill such sufficient q uantities to be of practical use. There 
aI''', ho we v�r, many minerals from which alum can be ex­
tra3ted, and the localities may be Been all over the world : 
in U crmany, particularly in the neighborhood of Halle in 

PJ' u ", " ia, on the island of Riga in the B!lltic, in Bohemia, in 
Illl l]"'U'V in Enl"land (where the deposits are most exten· 
8i n')� m;'l in the e nited S tates.  

'f l,e following �ources of alum are mentiOl:ed, as they 

yield the mi neral u.ed fa).' the production of alnm and alum 

cake, indeptndently of the pure clays or kaolins bro ught into 
lJ.HC" kut and used most ex tensively for the manufacture of 
pOl'(',elai n ,  pott ery , and Rockingham ware : 

Alum eanh, a mineral deposit in the brown cL'al forma­

tilJll. 
'rae alum tilate i 3  It dull earthy black Blaty mineral, of spe­

citic gravity � '4 ;  it contains some bi tuminous matter and f08-
"il remain;;, and is found in England, the NetherlandB, and 
Pl'uooiu . 

The alum btolle, caUed al unite, of obtuBe rhombic form 
aud whi tt> color . It has a vi�reous and pearly luster, yield ­

ing : alLulliua 14 pel' cent, sulpln; rie add 25 per cent, silica 

21 l 't1' cent, pota;;h 4 per cent , water  2 per cent ; total ,  100. 

ill 1 ::luG, I found it  between the !;nei�B and granite, in an 
" lll 'Jl''';;''lJnt state, at First avenue aul 5 1 st street, in this eity. 
'l'h� llli ner�l is found i n  lava and l,rachytic rock" at 'falfa 

near Home, in H ungary, and in .-\. l l \'"rgne, France. This 
llIaterial was used 1 , 000 years ago f,, 1' producing the al um, 
and i", cailed the Roman alum . 

'r ile a1uminite, found abundantly in Prussia at Halle, and 

at Epe1'nay in France, is also called websterite, and contains 
aluillillil 30 per cent, sulphuric acid :')4 per cent, water 46 per 

cent. It i� white and opaq ue ; it ad heres to the tongue, and 
has a specillc gravity of 2 '0. It is rather abundant in the 
localitie� named. 

'f he many applications of alum in the arts are due to the 
alumina having great affinity for many coloring and othe r 

v':'gtltahle matters , for gelatin, etc. ; and in the IJreparation 
of 1>.1.,,", it forms an i n;;oluble precipitate of alumina with 
vesetahle colors . It is also used in preparing white leather 

hy itB action on gelatin , for clarifying water, as an addition 

to p>lste used by bookbinders, for preventing the depreda-' 
tions of insects, in firf'proof safes as a filling, etc. Alum has 
b"t'n Lie, eribed by authors as early as Pliny and Dioscorides. 

Boe fillill ve gives a very ex tensive description of it, and says : 
A l u lll is a real fossil, procured either from a hard flaky 

otolle, found deep in the grcund , and w pregnant with sul­

phur and bitumen as eaoily to take fire or form a bituminous 
and cO lllbu�tible carth , which yields a noxious flame and a 
hu lp llllrous stt'nch . If exposed for a illnnt.h in the open air, 

it C l'u lll bles i n to powde r, and thus becomes di"poBed for the 
g�lle ration of alum, which before it was r,o t,. If dissolved in 
wat"r, it may be precipi tated by addit!g a fixed or volatile 
alkul i ;  and it then produces a new salt, wh ieh is the alkali 

and the fossil matter together. In England,  italy, and Flan­
dels .  alum b prin cipally produced. " He also says " that 
al u m  1) a>4 " ,har p ,  rough , styptic taste. hs crystals are oc· 
tago n a l ,  fo u r  of the �ides be ing hexagon�l,  and the other 
fo n r  triangular, sul'fact's . In Italy (at Civ ;-ca Vecchia and at 
Sol fatara, near Patella) . the alum iB manufactured from the 
nat ural substan ce in sum mer time.  

Llit m e  ad d a few words more about alum and its physical 
and ID f'd i cinal Pl'OpAl'tles. A lum is a white , sligHly effior­

e�cent sal t ,  it Cfy.tal izps easily in octahedrons, but may be 
m " d e  to  crysta1izfl in cubes , i f  an pxceSB of ammonia is add ' 
ed to tbe wlution , wb ich must be care fully evaporated ; it 
diSiolves in w arlll water, say in three !ourthl:l at its wei"ht 

J titutifit �tutritau. 
of boiling water. It is insoluble in alcohol, and has a spe­
cific gravity of  1 '71 ; it reddpns litmus, and changes the tints 
of the blue petals of plants to green ; it assumes an aqueous 
fusion when heated to 2120  Fah. Exposed to red heat, it 
gives off oxygen with sulphurous acid. It forms pyrophorus 
when calcined with fine charcoal, and then spontaneously 
forms an inflammable subst ance. '1'here aTe �everal varieties 
known in c"mmerce, among others, the Hoche al um , wh ich 
originally came from Rocra in Syria, of a pale ro�e color ; and 
the Roman alum , which has always been con sidered as the 
purest. Fi ve thousand tuns are still annually manufactured. 

Alum is incompatible with the alkalies and thpir carbon.  
ates, lime and l ime water, magnesia and i ts carbonate, tar­
trate of potaBh , and acetat.e of lead. It i� an astringent and 
antispasmodic ; in large doses, it iB p urgative and emetic. 
In cases of hmmorrhage , sweat s , diabetes, chronic dysentery 
and diarrhcea, it is used as an astri ngent. It is used as a 
purgative in the paint.er's and nervous colics. Alum is also 
sometimes used ior the adulteratio!l. of bread , with a view 
to increase the whit"ne�s, but in ve ry small doses.  

It may be stated, in concl usion, that a great many miner · 
als, known by m ineralogists as oxygen c"mpoun'l �, the uni · 

Bilicates, hydro, sili cates, and some bisilicates, contain the 
oxide of aluminum or al umina as one of the component 
parts. The family k nown as zeolites, such as laumonite, 
D_atr?lite, analcite, lw'sol ite, scolecite, thompson itf', gmelinite, 
phill i psite, harmotvme, stilbite and many more of this elass 
earh contain -from 20 to 30 ppr cent of alumina, pachnolite 
25 per cent, and staurolite 50 per cent. Kyanite contains G4 
per cent.. Several n.dupral springs in the Unit fld State�, in 
Virginia, contain the al tIm in solution from 20 to 70 per cent, 
and 8 re used in medicir!e .  

I may say that alum i na exists in the most common as well 
as th e most precious minerals.  ,"Vhite clay or kaolin is 
found in many 10calW I's in the United StateB to a very large 
extent. I have visited Tllany d .. posits in Vermont, near Bran · 

don , in Massachusetts, in Penn sylvania, at Jacksonville, Ala. , 
and in South Carolina. At Bath I saw large d eposits of a 
fine quality, and 10,000 tuns are annually bro u ght to this 
city for papermakers' uee . At Aiken, S .  C. , large deposits 
are yet undeveloped. At Perth Amboy, variouB qUll.litie� 
have been dug out for the last 50 years from strata 20 feet 
thick. It is found in the coal, tertiary , metamorphic and 
older formations . Stourbridge clay, so indispensable for 
glass pots, is principally brought from England. Alum is a 
yery important branch of eommerce. England produces an­
nually 10,000 tuns, and Germany 10,000 : and in the United 
States about 5,000 tuns ar� manufactured . 

• • • • •  
Death oC the Big Rhlnocero .. In the London 

Zoological Garden ... 

The " Zoo " is in mourning for one of its hu gest and 0lde8t 
inhabitants. The great rhinoceros, which had been from its 
earliest days a conspicuous object in the elephan t  house, 
has at laBt suceumbed to the scythe bearer, or whoever the 
rhinoceral typical representative of death may be_ For 
twenty-four yearB the ereature had lived in comfortable 
quarters, and withBtood the rigors of an English climate ; for 
twenty-four years it had, day after day, partaken of its plain 
meals of hay and similar food, and day after day for twenty­

four years it had thrust its snout as far as possible between 
the massive bars of its den, and opened its capacious jawB to 
receive the gratuities of its admiring visitors, in the shape 
of buns and biscuits, oranges and apples, and other titbits.  
'fhe rhinoceros is liable to sudden outbursts of violent tem­
per, and the late lamented individual was no exception to 
this general fliiling of its race. 

Several years ago, in a furious attack on the rails of its 
den, it broke itB j aw, and was for some time in rather a dan· 
gerous condition. It, however, survived the accident and 
has safely passed through th e vicissitudes of English 
weather, and it may be considel ed that twenty-four years 
is about the average length of Ilfe among this specieB of 
pach ydel'mata. The hippopotamus has bred in the gardens, 
but no success has attended the attempts to breed the rhi­
noceros in captivity, their violent t.em pers rendering it dan. 
gerous for them to be temporarily housed together. The 
skeleton and skin of the deceased creature are to be preserved, 
and valuable preparations will no llcubt be made.-London 
Nelc8. 

-------------.� .• t�.--------__ __ 

Ralh v a y  Receipt .. an,1 EXl,ell .. e". 
The proportion of working expemes to receipts is often 

put forward as 'widence of the cheupness or dearness with 
which a line is \'. ',rked ; while in fact it proves nothing at 
all ,  either one way ( . the other. Hecently a Btatement of the 
proportion of expenb ,, : :m the Denvel' & Rio Grande Railway 
has been widely publl� : ;  'd at heme and abroad as evidence 
of the cheapness of wOl:dn<r ,t n'irrow gage line, the per· 
centage given in the case b " Ie us being 48 '5 per cent in 
August, and 45 '4 per cent in September last. The propor­

tion of expenses dependB equally on two things : 1. The cost 
of transportation, and, 2, the rates received. Evidently, if 
it costs me two cents per mile to carry passengers and I get 
three cents for it, my working expenses will he 661 per cent ; 
while if I receive 4 cents per mile these Bame working ex­
pen�es will be but 50 per cent. On the Denver & Rio Grande, 
we understand, ten dollarB is charged for carrying a pasBen · 

ger 76 miles, and at this r ate w0rking expenses of 45 per 
cent give nearly six cents per mile as the cost of doing the 
work_ This is no argument against the road and its man· 
agement, for the traffi c is light, and heavy charges would be 
necPsBary to Bupport a road of any gage. The Central Pacific, 
whose charges are not b alf so high, is worked for 40 per 
cent of its earnings, its rateB being still higher than those of 
:\llost atllelica� l'oads with equal traffic. The fatuLlll8. RaU-

37 
road i s  worked for about 44 per cent, w e  believe, and one 

might think it wonderfully economi�al ; but its charge for 
carrying a passenger 47 miles is twenty. fi ve dollars , so the 
cost would appear to be something like 23 cents per mile. ­
Raa�oay Gazette. 

-------------..� . . � . .. -------------
The Hour .. or L abor. 

E. W. says : " I  regret that A. B.  M ullett falls into the 
very common error of accApting eight hours' labor as cost­
ing but twenty per cent more than ten hours, instead of 
twenty-five per cent more. Let me quote the followin g let­
ter, written by me in June, 1 872 : ' If a piece worker asks 
20 per cent advance to equalize wages, when the time work ­

er has hiB hours reduced from 8 to 1 0 , it does not make thflm 
equal in pay, as the former will find on expet iment. The 
manufacturer, too, will find that, so far as the day hands are 
concerned, his wages account will be increased 25 per cent. 
If I have two land s at work, makin g shirts : to one I pay $4 
pel' day, for 10 hours,  and he makes 4 sh irts pf'r hour, or 46 
shi rts per day, costing me, of  course, 10 cents each for l abor ; 
the  other hand works by the piece, at 1 0 cent s earh Bhirt, 
makes 40 per day, and getB , of course, $4 per day. So far, 
so good ;  but the day worker now wants to work but 8 hours 
for $4 ;  and he will produce for me. at 4 shirts per hour, 33 
shirts, costins- me 12! cents each ;  certain ly 25 rer cent 
more. The piece worker then asks for 20 per cent advance 
over original price of 10 cents, and gets thereby 12 cents 
each for his 32, and, con sequently, earns but $3, 84, so that 
he does not equal ize wageB. ' If, u nder the 8 hour pro­
gramme, I have to employ five people to work 40 hours , 
when four now accomplish that much , am I not paying 25 
per cent more wages ? 

" It haB been aBsert.ed that a mech ani c can produce as 
much work in 8 hours as in 10. If he can do that for his 
employer, why cannot the piece worker do that for h i mself , 
and not ask 20 per cent more to equalize ?" 

-------------.� .. � . .. -------------
A New Floral Ol'nament. 

A writer in Les Mondes Buggests a new idea for floral de. 
coration, which, it seems , may be readily put in practice. 
An ordinary earthenware flower pot is filled with water; the 
hole in the bottom of course being dosed, and allowed to 
stand until its  porous sides are completely soaked. The 
water iB then thrown out ,and the pot is repeatedly dippEd until 
it will absorb no more, and its outside becomes thoroughly 
wet. On the outer Burface fine seed is thickly sprinkled and 
allowed to remain sticking thereto. The pot is then refilled 
with water, and set in the shade und er a bell glass. In a 
short time the seeds will germinate and throw o ut shoots , so  
that, to prevent their falling from the sides of the pot , some 
thread or wires mUBt be repeatedly wound around the ex­
terior of the latter. Eventually the entire vessel will be ­

come a ma�s of living vegetation, which is nourished by 

the percolation of the water contained within th rough the 
porouB sides . 

A non-porouB receptacle may also be used, but some thick 
cloth must be wound about itB exterior and the seed sprink· 

led thereon. This cloth is kept continually moist by re . 
peated applications of fresh water. 

-------------..� . •.  � . .. -------------
The Wear or G old {'ohl . 

It appears from experiments made in St, Petersburgh that, 
contrary to the opinion generally entertained ,  gold coi n  we ars 
away faster than that of silver . Twenty pounds of gold 
half imperials . and as much of silver copecks-coinB of about 
the same size--were put into new barn'ls, mounted like 
churns, whieh were kept turning for four h ours continu o u sly . 
It was then found, on weighing the coins , that the gold ones 
had lost sixty-four grammes-the silver ones only thirty . fonr ; 
but as the number of gold pieces was twenty-eight per cent 
less than those of silver, the proportion is of cour;;e grmter to 
that amount in favor of tb e latter. The silver also contained 
more alloy than the gold . 

-------------.� .. � . .. -------------
Nickel In MI .... ourl. 

A correspondent, " N ick ," writes to point out a slip of th'3 
pen in our issue of December 13, 1872 , wherein we �tate d 
that the nickel mines of Pennsylvania are the only oneB i n  
the United States . 

" In your paper of NOVE mber 30, 1872, you have an articj e  
o n  American nickel , wherein you mention the mine L a  Mot e 
tract, Mo. ;" you also mention elsewhere that the ore is foun.l 
in Pennsylvania and Missouri . The nickel mines of Min '3 
La Motte are now being very extensively worked at the pres· 
ent time, and the owners, the La Motte Lead company, h n ve 
turned almost their entire attention to raiB ing and n ducing 
the nickel ore to regulus , which is being shipped i n  large 
quantities. Recently 7,000 IbB . of nickel ore WE're raised in one 
day ; it aBsayed 35 per cent metal, and was worth $1 per 
pound at the mine. The work was done by six miners, 
$7,000 being dug out for a cost of le�s than $25. 

An Excellent Pen. 

Messrs. C. M. FiBher & Co. , of No. 102 F ulton street, in 
this city, have devised a ne w form of gold pen, known as 
the Paragon ,  in which not only the form bnt also the char­
acteristics of the quill are closely imitated . To t hose who 
have been accustoui.",d to write with the latter, and have ex. 
perienced the trouble of mending it, the gold pen, as made 
by the above firm, will, we think, p rove to be a . welcome ad­

dition to the writing table. We have ust'd .Olie almost con­
Btantly for the past month or two, and at the present time it 
is perfectly flexible, Bbows no sign of wear, and is one of 
the best pens we ever used. The makers adapt each pen to 
Buit the hand ; and hence, any peculiarity of holding can be 
allowed for, and t�e habits of the individual writ{lf con. 
suIted. 
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TESTING T HE QUALITY OF IRON, STEEL, AND OTlIER 
METALS, WITHOUT SPECIAL APPARATUS. 

BY PROFESSOR THURSTON. 

1. During the research which has occupied a considerable 
portien of the time of the writer recently, and to which reo 
ference has been made in the earlier numlkrs of the SCIEN­
TIFIC AMERICAN, some very interest ing facts have been ob­
served ; and IUucla has been learned respecting the strength, 
stiffness, elaldc:1ty, ductility , and resilience of the metals 
used in engin.rillg, which could only have been accurately 
obtained by m6lllU! of apparatus capable of recording both 
the amount of distortion of the test piece and the coincident 
distorting force, at 
every instant during ' 
the ex periment, up 
to the point of rup­
t ure. 

2- Among these de­
velopments, and not 
the least im portant, 
has been the fact 

that the quality of 
any given material 
can be determined 
with some approach 

to accuracy, by adop ­
ting the method here 
in use, but wi tho ut 
necessarily going to 
the expense of pur­
dlUsing the power­

ful macb ines in ge­
llE ral use for de­
termining tensile 
:;trength, or liven 
paying the two or 
three hundred dol­
lars which is charged 
at the shops of the 
Stevens Institute of 
Techn ology for the 
recording machine 
w ith whi ch thc�e 
te�tB "'ere made . A 
st!'ong long handled 
wrench, a good 
spring balance , and 
a firm but del icate 
han d ,  aHord all ne­
ces�al'y meuns of 
procuring qui te sa 
t isfn ct ory results, as 
to mere strength of 
matm ial ; while a 

nu·p ful inspection of 
the fractured pieces, 
after a little expe­
rience, will assist 
greatly in the deter­
mination of the ge­
neral cb l>racteristics 
of the metal. 

Continue twisting the piece until it has gone some distance 
beyond the limit of its elasticity, then stop and notice how 
far the arm springs back while gradually taking off the twist­
ing force. 

This distance is a measure of the elasticity of the metal, 
and is usually, if not invariably, the same, however great the 
set, even up to the point of rupture. 

Renew the twisting force and break off the piece, noting 
the maximum angle which the piece has been twisted through 

and the maximum resistance, as indicated by the spring ba­
lance. 

5. The 8t'iifne88 of the metal is measured by the force re o 
quired to twist it throug-h the first small angle , say five de· 
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beautifully finished, has become greatly altered, and has as­
sumed a curiously roughened and striated appearance. The 
spirals extend completely around the cylindrical portioll, and 
the fractured end has the appearance peculiarly characteris­
tic of very homogeneous and ductile metal. The record pen­
cilled by the machine in this test shows it to hav e been fair­
ly stiff, to have passed its limit of elasticity under a stress 
equivalent to about 30,000 pounds per square inch of tension, 
to have been more homogeneous than many specimens of 
shear or even than some cast steels, to have had a ductility 
exceeding that of any other specimen yet found of either 
iron or 10 'N steel, to have had a greater resilience, that is to 
say, power of resistiQg shock , than any other metal exam·· 

ined, and to have 
had an ul timate ten­
sile strength of 
about 62, 000 pounds 
per sq uare inch. 

This metal was 
/U ade of selected 
scrap from refined 
eharcoal iron, rolled 
into half inch bars, 
cut and poli8hed, and 
rolled down to one 
inch square. Such 
care must evidently 
produce a splendid 
iron. Unfor :unate­

Iy, however, it costs 
sixteen cents per 
pound. 

No. 1 is all iron 
of vastly different 
character. The re­
cord of the test 
shows it to be only 
a fairly good metal,  
and the end view 
exhibits a rough 
granular character 
of fracture, espe.  
cially near the mid ­
dle, and this proves 
its unreliability. 

No. 23 is C<lIlt 
iron of a dark foun ­
dery grade, with 
a perceptible but 
slight ductility, and 
abnut half the 
strength of fair 
wro ught iron . 

3. The method of 
procedure is neatly 

(MACHINE FOR TESTING THE STRENGTH OF IRON. 

The peculiur and 
almost mathemati­
cally regular form 
of the surface of 
rupture is noticea­
ble in all irons of 
this class. N'o Bpi� 
ral markings are 
perceptible. The 
metal only yielded 
abo-.:t ten degrees 
before fracture took 

illustrated in the large engraving, and would, in general, 
be as follows : Cut, from the bar or mass to be tested, pieces 
about th ree and a half or four inches long, and turn them 
off in the middle to a diameter of half an inch for iron or 
brass, and three eighth s  if of steel ; make this neck one inch 
long. A square head is left at each end. Secure the piece 
vertically and firmly, by one end, in a strong vise ; fit a solid 
ended wrench to the other end of the test piece ; and to the 
extremity of the handlE', which should be, for convenience, 
about five feet long, attach a spring balance capabl e of re­
cording with accuracy up to fifty or sixty pounds. 

Paint the scale of the balance with white lead or tallow, 
and spring the pointer 80 as to j ust touch the painted sur-

face. The mark traced by the pointer then indicates the 
maximum force applied. 

4. Commence pulling steadily on the balance, keeping the 
d irection of pull at right angles to the wrench handle . 

An apparently unyielding resistance will be felt up to a 
certain point, when the test piece will commence observably 
to give way. Note the indication of the spring balance at 
this point, which is the limit of elasticity, and record both 
that reading and , if possible, the distance through which 
the piece has twisted, the latter measure being an indication 
of its stiffness. 

grees, should it yield so far without set. For half inch iron, 
this should be about fifty pounds on the end of a lever five 
feet long. For tool steel, it should be about thirty pounds, 
where the neck has a diameter of three eighths inch. 

The limit of elasticity is determined by the force required 
to give it its earliest f1et. 

The degree of elasticity is measured by the distance through 
which the wrench springs back when the force is removed 
after producing set. 

. 

The ultimate tensile 8trength is approximately proportioned 
to the force producing ruptu1'C by torsion. 

The limit of elasticity for tensile strength is proportional to 
the force producing Bet by torsion. 

The d1.Wtility of the metal is measured by the angle through 
which the piece twists before breaking. 

The power of resisting shock, or re.w,lience, as Ii is called by 
engineers, is nearly proportional to the product obtained by 
multiplying the breaking force by the maximum angle of 
torsion. 

The homogeneity of the metal is determined by the regu­
larity with which the resistance of the piece increases when 
passing its limit of elasticity . 

6. By taking samples of well known brands of metals 
and pursuing this course, a standard is easily obtained, by 
reference to which a li ttle practice will enable the experi­
menter to lea!n readily, and pretty accurately, the relative 
value of such other metals as he wishes to test. 

7. Next, taking the fractured pieces , u careful in spection 
will assist wonderfully in pronouncing a correct j udgment . 

'l'hus, in onr illustration�, No. 16 shows the side and the 
end of a fractured specimen of wrought iron of excellent 
quality, but seamy and not well worked. 

The cracks extending around, in a spiral, through three 

fourths the circumference, and the appearance of irregular­
ly distributed flaws on the end, prove the seamy character 
of the material, while the record of its test proves it tough, 
strong, and ductile. 

Compare this with No. 22, which is the best piece of iron 
which could be found among a hundred tested specimens, 
and which is of almost wonderful toughness and ductihty . . 

The surface of the neck, which, before being tested, was 

place . Here the color and grain of the iron aid the judg­
ment in forming correct conclusions after inspecting the re­
cord of test. 

No. 30 is a hard white charcoal cast iron, such as is used 
for making " malleableized cast iron. " It is a half stronger 
than the preceding, but is brittle, and has no ductility, snap . 
ping sharply at the limit of its elasticity. 

8. No. 35 is the same white cast iron malleableized. Its 
test indicates undiminished strength, combined with ductili­
ty exceeding, by several times, that of the toughest grades 
of cast iron, and even equaling some kinds of untempered 
steel. It is far less ductile, however, than wrought iron. The 
fracture exhibits its incomplete transformation, and the irre­
gular distribution of the remaining carbon . 

No. 35 is also a sample of similar character but much more 
thoroughly malleableized. 

The test exhibits a strength equal to that of quite good 
wraught iron, and a toughness which is not very much less 
than that of some hard forged iron. The fracture indicates 
a very regular character, and freedom from defects, while 
the spiral markings prove its ductility. Such a metal as this 
is better for many purposes than much of the wrought iron 
in the market, and the cheapness with which awkward 
shapes can be made of it, as compared with forgingd, give i t  

special ad vantages i n  many cases where the pieces ate small. 
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9. No. 68 is a specimen of low steel, and its peculial"ities 

are those of " homogeneous " metal, or of steel made by 
either the BeRsemer or the Siemens process. The test and 
an inspection of the fractured piece indicate its strength to 
be nearly dO llble that of ordinary wrought iron, and prove 
its grmt ductility and resilience and its homogeneous charac­
ter. 

RammIng the Mold. 
B. W. says : " In your number of November 22, 1873, you 

say that "ramming the mold is not a eomplicated perfDrmance, 
nor does it require the ability of a very �killed artisan. " I 
have for many years been a close observer of losses in found­
eries, and I have fonnd that about six tenths of the wastrels 
are on account of imperfect ram ruing, the latter being either 
too hard, causing the mold to blow and scale : or too soft, al­
lowing it to strain as long as the metal retains its liquidity, 
and, when turned Ollt, is too large to fit where it was intended. 
Hence the casting is  condemned, in eithe r case, on account of 
bad ramming. Any person posted in figures can calclliate 
tbe pressure of fluids ; but it  req llires the experience of 
years to know how much ramming is req uired to resist that 
pressure. He can only become skillful in the science of ram­
ming by observing closely the result of every day's work, 
not only of his own, but of other molders also, so that he can 
ascertain the cause of any defect he may see on a casting, 
and therp-by prevent tbe re-occurrence of the same. Ram­
ming is a most complieated and important process ; it amounts 
to but a very 8mall portion of the cost of other work re­
quired to complete the job ; but too hard, too soft, or irregu­
lar ramming, will cause all the work done on the job to be 
lost. The causes of the loss of the other four tenths are nu­
merous, such as : Sand too wet, or too dry, inability of the 
Il'/oolder to secure his mold before casting, lack of judgment 
in ventin� lack of j udgment in locating his gate to prevent 
warping and cracking in cooling, lack of j udgment in strip­
ping the casting so as to allow all parts of the cesting to con­
tract together, as that part of the casting that is allowed to 
cOutract last puts a great strain on a certain other part of 
the caBting, and is likely to break it as soon as it is put to 
use. I hope the science of ramming will be further and 

that the balls are compressed and caused to spread until they 

fill nearly, if not entirely, the whole hollow space bet ween 

the flanges, A. If the bolt becomes elongated by expa nsion, 

the balls take up the increase, through their own enlarge­

ment by elasticity, thus preventing the nut}rom working 

loose. 

);0. ,I IS a piece uf tool steel ,  having a �trength twice as 
great as the b!'st of i ron, great elasticity, but a ductility ouly 
a fraction of that of good iron, excellent, in consequ ence of 
its strength and hardness, for tools and for resisting steady 
I:ltrain,  hut not so well adapted as steel of lower grade, or 
even aR the better grades of iron, to meet shocks. I ts  jagged 
fract ure and its fine even grain are evidence of the splendid 
q u al i ty of the metal and the perfect homogeneity of RtruC-

t ure, whieh di" t ingui sh i t  from the fiberous wrought irons. 
Thp ['h e a r  steel:; and the softer grades of tool steel usually 
exi . ibit an ui)pearance very similar to 68, but are apt to crack 
alol1,�' the sir!e and through the neck, as is illustrated in :So. 
. ,)tl. 

10, 'l'hl1� a little practice aud careful observation will en­
able any good mechanic to test his materials even when he 
cannot afford to purchase a testing machine, and with a fair 
degree of con fidence in the derived resulta, and at almost no 
exp.:nse. 

A careful study of the accompanying illustrations, which 
the artist and engraver of the SCIENTIFIC AMERICAN have 
succeeded in making such perfect representations of the spe­
cimens placed before them, will assist greatly in the acquire­
ment of thi s  very valuable accomplishment. 

Stevens Institute of Technology, Hoboken,  N. J. 
December, 1873. 

--------------.� .. � . .. -------------
Tllc Vacuum Car Brake. 

The v acuum car brake consists of a brass globe or bulb 
about fourteen inches long and five inches in sectional diam­
der in the largest part, and in shape very much like a lamp 
globe. The neck of the globe is about eight inches long. 'I'he 
enlargement is made to allow steam to surround a smaller 
pipe, wl, ich conduct s the exhausted air. This part of the air 
]J i pe is about six inches long and two in diameter, reaching 
nearly to the neck of the bulb, leaving a space all around 
ahout one eighth of an inch wide ; this tube is fitted tight­
ly into tIl (! bo ttom of the globe so that none of the steam may 
('�cape below. To the lower part of this globe the air pipe is 
nitply fitted . I n  an enlargement of the end of this pipe, 
t11 ,:lT i "  ltll air valve arranged to prevent the refilling the 
vacuum, anel j ust below this is a relief valve to allow the 
:>.ir to t:Dter . These valves are conical, so that the greater 
the l'res� "l'e the more tightly they fit. Beneath each car, and 
connected with this apparatus by t ubes, made so as not to 
collapse, is a cylinder with solid ends and flexible sides, which 
are kept from entirely collapsing by iron rings. The ends 
of this cylinder are connected with the brakes, so that, when 
the atmospheric pressure forces the ends together, the brakes 
a re put on. The steam, being introduced from the boiler, 
p asses out around the end of the air tube and removes the 
a tmospheric pressures, producing a vacuum. By enlarging 
the cylinders beneath the cars, the power may be increased 
at pleasure. -Polytechnic Bulletin. 

more ably discllssed in your valuable paper, and that you 
will be the means of getting molders to become more �ki1 l ·  
ful with the ram, i n  which most valuable ability too many 
are lacking." 

-------------.� . • .  �.-------------
IMPROVED PRUNING SHEARS. 

It is asserted that, to properly prune a tree, the limbs 
should be cut from the under side, and the blade should pass 
through them upon the outer side of the hook, resting upon 
the stump. In this way, horticultllrists say, the end of the 
stump will not be splintered, and hence will be left in a bet ­
ter condition for rapid healing over. 

Mr. Myron de Groodt, of Eaton, N. Y. , h'\s recently de­
vised a p runing shears, acting on the above principle, by 
which the operator may cut off limbs upon opposite sides of 
the tree without shifting his position, on simply reversing 
the instrument . 

The handle, A, connected with the blade, is grasped by 
lhe right hand, the handle, B, communicating with the 
anchor like hook with the left. In applying the shears, one 
of the arms of the hook is brought over the limb, and the 
handle, B, is held in a vertical position, while the other han­
dle is elevated to open the jaws to a required distance. The 
blade then cuts through the limb from the under side and in 
an upward direction, with the hook bearing against th e 
stump. To operate from the opposite side of the tree, it is 
only necessary to reverse the shears by simply moving the 

handles past each other without changing the hand, when 
the other edge of the blade acts with the hook precisely as 
before. I n  this way, the inventor says, a person may re ­
main in one position and prune a tree nearly all around. 

- - -
IMPROVED NUT � LOCK. 

'I'he invention herewith illustrated is a new patent nut 
lo(  k which, by the suitable combination with it of  an elastic 
substance, is enabled to compensate for the longitudinal ex­
pansion and contraction of the bolt, thus preventing the nut 
from working loose undH jars or shaking motion�. 

Our engravings represent two forms of the device as ap­
plied to railroad fish plat es. In Figs. 1 and 2, which are 
perspective and sectional views between the two flanges, A 
A, is provided a chamber containing inside radial projec­
tions, B, which fit into corresponding notches in a washer, C. 
These notches and plOjections serve to lock together the nut 
so far as rotary motion is concerned, compelling the different 
portions to turn together. Into the chamber, between the 
flanges, A, are inserted a number of rubber balls, D, which 
are also received in suitable concavities in wallher, C, Fig_ 2. 
When the nut and washer are screwed together, it is evident 

In Figs, 3 and 4, small cylinders of rubber are substituted 

for the balls, D, and the washer enters directly bet ween the 

flanges, The tubular end of the nut is upset on the hole of 

the washer, in order to prevent separation of parts. The de­

vice appears simple and practical, and doubfess will meet 

with extended application upon railroads. 
Patented November 25, 1873, by Casper Dittman. I:ilar 

further particulars address Dittman & Landis, Leacock P . O . , 
Lancaster county, Pa, . . • � . .. -------------

STARR'S COTTON BALE FASTENER. 

We illnstrate herewith a very simple and ingenious device 
iesigned as a clasp or fastener for the bands which surround 
cotton bales. The invention is simply a square bllckle of 
iron. A, having at its outer end a rigid tongue, B. Both sides 

B 

of the attachment are alike, so that, when the end s of the 
stra p are brought together, the tongue of one buckle slips 
under that of the other, and interlocking takes place, as 
shown in Figs. 1 and 2. Figs_ 3 and 4 are the same contri­
vance somewhat differently constructed, the tongue, B, be­
ing bent to form more of a hook. The device can be stamped 
or cut out of heavy sheet iron ; and, if desired, It proj ection 
or stop may be combined with it to prevent the buckles slip ­
ping back after being once locked or hooked. The in,entor 
states,  however, that this latter precaution is entirely unne­
cessary, as a perfect double lock is afforded. 

The mode of operating is IlS follows : After the bale is in 
the box, duly p ressed, etc. , the bltnd is Pllt on the top, hang­
ing OYE r in front with one of the buckles attached, hook out. 
The band is then brought Ilnder the bale, through the chan­
nel made for the purpo,e, and thence up to meet the att ached 
backle, when it i� bent back on the inside. O ver this bent 
end the second buckle is slipped, llOok in. 'fhe t wo buckles 
are �hen brought together and locked as before described. 
The strap, it is stated, will not detach itEel ! until the bale 
is  put in the compress, when it can be easily manipulated. 

For fllrther particulars add ress the inventor, Mr. Henry D. 
Starr, 'l'exana, <Tackson county, Texas. 

--------------.� •• + ••• -------------
vVmIEX DENTISTS IN EGYPT. -Dr. Ed ward 'Varren writes 

from Cairo, in Egypt, to a friend in Baltimore, that there is 
"a good opportunity for women dentists in Egypt, as the 
women are forbidden to consult with men." There are 
three or four English women practicing dentistry in Cairo 
already, according to Dr. Warren's letter. In all these east­
ern countrietl, there seems to be a wide field of usefulneSfi and 
profit for woman doctors and dentists. 
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THE NEW EXPLORATION OF THE AMAZON RIVER ,  
BY PROFESSOR ORTON .···OVER THE ANDES. 

N O . 6. 

CIIACHAPOYAS. 

While most other towns in Northern Peru are but vast pig 
sties co ntaining human habitations, Chachapoyas is the best 
built and cleanest city west of Manaos ; its grand plaza and 
paved strpetR grant no indulgences to the lawn animal s. 
Perched 7. 600 feet above the sea, it possesses a delightful 
and �quable climate, with the mean temperature of 62° Fah. 
Here, for the first time since ledving New York, we saw 
bread made from native flour. Yet there is very little of 
that agri culture which req uires a preparation of the soil : 
the people (to th e number Qf 5, 000) depend mainly on the 
voluntary gi fts of Nature, scratching the ground with wood. 
en plo ws to rais" a little wheat, corn, potatoes, and rice. 
Six cro ;Js of rice can be raised w ithout re· sowing. Flour 
selli! for $10 a quintal ; potatoeR, 15 cents a pound ; cleaned 
wool , 18  Jb�. for $2 ; and cacao from th e  warmer regions at 
$30 :. q u intal. Nothing is exported but a lit tle ca, carilla 
bark.. The best Indian tobacco gro ws at Bagua in the valley 
of the Utaubamba, and is sold at four reals for three pounds.  
The main wood s for construction, ced ar, walnut, ishpingu , 
and cap uri, being brought a considerable distance, are very 
high. All boards, from Iquitos to the Pacific, are cut by 
hand. There are signs of valuable mines of gold, cin nabar, 
lead , l imonite, and a gray copper are contailJing silver, in the 
vicinity ; while mountains of salt occur at San Carlos, twenty 
five miles northwt'st. Apple trees grow, but do not thrive, 
at Chachapoyas ; the one we saw was covered with mos s,  
yet it  presented the singull!.r spectacle of bearing blossoms 
and ripe fruit at the same time. Unfortunately,  this city is 
the head cent e r  of the garapata, a grublike insect whose bite 
not ' IllIreq uently leaQ,s to ulcers. If the road from Chacha· 
poyas to the Maranon by the way of Olleros and the Aichi· 
yacu, recen tly s urveyed by Mr. Wetterman, is ev er opened, 
it will bring the city into easy communication with the out · 
side world. 

From Chachapoyas to the next great city, Caj amarca, is 
abo ut se venty milos. On the maps, this intervening country 
between the coast range and t b e  central cordillera is repre 
sen ted as a broad valley ; in the reality, it  is a j umble of 
precipitous mountai ns. The road, for the first two days,  is 
excellt'nt, following the romantic Utcubamba and passing 
within si", ht of the lofty C uelap mountain which is crowned 
with r uina too old to be Inearial. 

A PRE'INCARIAL FORTRESS. 

These are the ruins of a fortress, containing chambers and 
tom bs, and co:J sist of a wall of cut stone 560 feet thick,  
3, 600 long, and 150 high, above which rises anot  her wall 500 
feet th ick, 600 long, and 150 high. It is estimated tbat it 
would take 2� ,000 men five years to build it. 'Vhile the an · 
t.iquarian is busy with this, the geologist may revel among 
ammonites and brachiopods ; and on the third day, as the 
road rises above the clouds to the tiptop of Calla· calla, every 
traveller must be entranced by the magnificent pano!'ama at 
his feet-a sea of mountains with the still loftier coast range 
in the blckground, hiding the Pae: fic. Descending from this 
frigid zone, by a fearful l y  inclined zigzag path, we soon 
reached the other extreme-a deep, narrow vaJlpy wedged in 
Ilmong the mountains, through which the Maranon struggles 
to reach its northern outlet. In making this descent, we 
passed o ver granite and mica schist, the first metamorphic 
rocks wpst of the HuaJliiga, the other rocks east and west 
being sedimeutary. This point, therefore, is the geological 
' i  Heart of the Andes . "  

. 

The Maraiion is crossed on a raft at the miserable mud 
village of Balzas . the temperature of which may be com· 
pared to that of a furnace. Here the river is from 250 to 500 
feet in width according to season, with a six mile current.  
Again ascend ing, and crossing monotonous pajonals and the 
fertile pampas of H uanco and Polloc. we caught sight of fa· 
mous Caj amarca , seated on the eastern slope of the western 
cordillera and fronting the most beautiful plain in all the 
Andes. 

THE HEART OF THE ANDES. 

This high land plain or campagnia, sixteen leagues in cir. 
cumference, is almost as level as a billiard table, rich as the 
Connecticut flats, and well watered by the mint-bordered 
Chonta and Masscon. The roads crossing it are hedged in 
with cen tu ry plants, and h ere and there rises the " sauci " 
(salix humboldtiana) the most conspicuous tree in the region. 
The surro unding mountains are barren and brown, but never· 
theless are exceedingly pict uresque. 

CAJA�IAHCA AND ITS REI,ICS OF ATAHUALPA. 

Cajamarca, the Cdxamalca of Pizarro' s  day, claims to have 
14,000 citizens ; certain ly it is the largest and finest city on 
our route from Parti to the Pacific. Its altitude is about 9 , ·  
400 fEet, a n d  t h e  temperature ranges from 40°  to 72' .  The 
houses are generally built of adobe, and tiled ; but the 
churches are of the coarse conglomerate from the sierra , and 
have elaborately scul ptured fronts. The grand plaza is 
adorned with a fine stone fountain, around which congre 
gates a m otley crowd of Indian wom en every morning to 
vend their little piles of vegetables, fruits, grains, meats, 
salt, pepptr, etc. , for the plaza is the " market placfl " in 
S panish towns. The following are some of the prices cur· 
rent : F ' our, $16 for 320 Ibs. ; corn, $1  for 26 Ibs. ; rice, $24 
for 260 lbs. ; coffee, $4. 80 an arroba ; cacao, $24 a quintal ; 
tobacco, 50 cents per mazo of three or four pounds ; sugar, 
$4 an arNba ; cotton cloth, 10 to 20 cents per vara ; wool, 
$1 .  20 to $2 an arroba ; hides, $2 to $3 each ; borses, $70 to 
$100 ellch ; cow�, $25 each ; oxen, $40 each ; sheep, $2 each ; 

J titutifit �mtritau. 
tiles,  $16 a thousand ; a cedar board, 21 varas long by t vara 
wide (say 7 by 2 feet), $5 ; land on the plains, $50 per " fan· 
igada " of eight acres. 'Vheat, barley, corn, and potatoes 
are about the only vegetable productions within sigh t of the 
city. The province yields annually over 7,000,000 Ibs. of 
wheat, 1 60,000 head of sheep, 30,000 head of cattle, and 16, ' 
000 horses. The manufactures amount to nothing ; and the 
iml'orts greatly exceed the exports in value. A few textile 
fabrics of wool and cotton are made, and some straw hats, 
from the " tamsi " instead of the " bombonaje. " The cel e· 
brated silver mines of Gualgayoc, 18 leagues north west, are 
not yet exhausted, but are not so productive as formerly. 

Caj amarca occupi�s an important place in the history of  
Peru. It was the favorite re�idence of the Inca when his 
empire stretched from the Rio Andasmayo north of Quito to 
Rio Maula in Chili. The stone walls of his palace still stand 
for about 15 feet ; and along the eastern edge of the plain a 
line of vapor indicates the " Banos del Inca. " These hal 
springs, even now ueed for baths, are copious, but not medi­
cinal ; we found the temperature as they issue from the 
ground 1 62° Fah. The story goes that, when conq uered by 
the Spaniard�, t he Peruvians threw the throne of gold of 
their Inca into a crater, from the sides of which came these 
thprmal waters. The paved "via real " or military road , de· 
signe4 to connect Q uito and Cuzco, stopppd unfinished a lit­
tle beY�!ld �ajamarca. Its construction was interrupted by 
the landi�g of Pizarro or 'r umbfz,  who garotted Atahual· 
pa after receiving the ranso m of "$16,000,000 gold and $175, ' 
000 in silver"-one of the many fictions of history. 

Again we mounted our m u l'ls to scale the last cordillera 
which separated UB from the Pacific . The range, as we 
crossed it westward, presented three main aspects : the east· 
ern half was of quartzite, and the mountains  comparatively 
smoot.h and rounded ; then succeeded rugged rocks of trachy. 
tic porphyry. Here the landscape was purgatorial, presenting 
the confu sion of the "grab box" of a geologist ; volcanic piles. 
marine and river deposits, fiercely contorted granite dykes, 
etc , ale huddled together as if Nature had been in a hurry. 
Finally, as we neared the ocean, there was a fine exhibition 
of the ceaseless conflict between sea and land ; the barren, 
rocky mountains, upon which even the lichen refused to 
grow, stubbornly y idded to the supremacy of the older 
ocean ; and as the great Andes died away along the shore, 
the southerly wind covered them with a winding sheet of 
sand. 

AN AMERICAN ENTERPRISE. 

Two days from Cajamarca, we shouted for joy at tbe sight 
and sound of a l ocomotive. It was the sign of civilization : 
the signal that our h ard�hips were at an end. The Pacas ­
mayo rail way, now complete d 54 miles from the coast, is a 
model of Amerkan e tJ terprise and American skill. It is the 
neat ion of Mr. Meigg ' ,  t I ' e  Vand erbilt of Peru , and will cost 
$7,000,OCO. The mon ey comes from the sale of guano ; the 
laborers frOll! China ; the ties from Oregon and Chili ; the 
rails from England ; and the rolling stock from the United 
States. The build ings are of corrugated galvanized iron. 
The t.rack is broad gage, and will have, when finished, a to· 
tal length of 78 miles. Starting from an iron pier, which 
is to reach half a mile into the sea, the road winds over the 
pampa, and among the sand drives ,  and beside the Rio Je·  
quetipeque, and through a region of intensest interest to  the 
archreologist-crowded with the relics of Incarial cities and 
cemeteri3s-and ends near the silver mines of ChUate, at an 
altit ude of 4,000 feet. These mines of Chilate, j ust opened, 
promise to rival those of Potosi. They yield an assay fro m 
$60 to $200 a tun. 

U pan arriving at Pacasmayo, weary and worn by our long 
tramp over the mountains, we were received by the manag' 
ers of th e road, Messrs. Faulkner and Maynadier, and by Dr. 
Heath of tJ,e Hospital, with such unbounded hospitality that 
we are totally unable to " meet our obligations " and accord· 
ingly " suspend payment. "  Thrice happy the American 
traveler who can fall into such a fraternity at the close of 
his voyage. JAMES ORTON. 

.. . . . . 
Heat. 

Professor Frederick G uthrie recently delivered It lecture to 
working men at the So uth Kensington Muselll'll, London, on 
the above subj ect : 

The lecturer showed that true gases eXlirand nearly precise 
ly the same fracdon of their size for the same increase of heat, 
each cubic foot of ga s at the freezing point of water becoming 
larger by three tenths and six hundredths when heated to 
the temperature of boiling water. An apprecia ble di vergence 
from thi s  rule occurs when we are dealing with a gas near 
its point of liquefaction. 

Returning to the relative expansions of solids, a few prac· 
tical applications were briefly considered, subh as the fusing 
of glass about platinum on making apparatus for the analysis 
of gas, or for passing electric sparks through confi ned gases. 
Inequality: of expansion is also made use of in the gridiron 
or compemating \lendulum. In this a copper bar is placed side 
by Eide with a shorter zinc bar, the lo wer ends being fasten ­
ed together ; the upper end of the zinc bar carries the bob, and 
th e  whole is hung from the upper end of the copper bar. 
The greater expansion of th e shaner zinc bar upwards exactly 
counterbalances the lesser expansion of the longer copper bar 
downwards, and the center of oscillation remains a c("nstant 
d istance below the point of support, so tbat the rate of oscil. 
lation does not vary with the temperature. So a little rod of 
zinc, pointing inwards and fastened at one end to the cir. 
cumference of the balance wheel of a watch, expands inwards 
as the wheel increases in  size in warm weather, and makes the 
time of vibration constant. The watch become a chrono.. 
meter. A cenain quan tity of mercury placed in a cylinder 
is also uied, Ulatea<i of the ordinary bob of a lMlnd,ulum. The 
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mercury expands more than the metal of which the rod 
is formed for eq ual columns, and therefore, by taking uneq ual 
colu.nns, equality of expansion may be obtained. A most 
sens\tive thermom eter can be formed by availing oneself of 
the inequali ty of expansions of mercury and alcohol. A little 
platinum diving bell is partly filleci with alcohol and placed in 
mercury, and provided with a slender platinum w ire arising 
above the mercury. The whole floats. 'Vhen the temper. 
ature increases, the alcohol expands more than the mercury. 
Some of the latter is driven out of the bell , and the latter rises ; 
th') motion of the exposed end of the platinum wire exhibits 
the rise. 

As a rule, gases expand more than liquids and !iq uids, 
more than solids for the same increase of temperat ure ; and 50, 
accordin g  to the well known law of mechanics, we should 
expect to find the force of expansion of solidp greater than 
that of gases. Accordingly the force exercised by expanding 
solids is almost. irresistible. Iron rods ale bent or snapped 
when their centers are pulled by contracting metals .  A semi. 
solid ma�8, as glasa, suddenly cooled becom€ s  brittle. A d rop 
of hot glass cooled in water becomes solid and rigid on its out· 
ide ; then the inside cools and shrinks so that the whole, when 
cool, is  in a condition of internal strain or unstable equil ibri. 
um. Disturbed in one place, the whole crumbles to pieces 
in its endeavour to assume the proper size due to i tst emper­
ature. Thll process of annealing de,-.ends upon the so grad llal 
cooling of a soft body that the parts get w their proper dis­
tance. The burst ing of pi pes in win ter ttme proves t wo 

things : first that the ice is l ighter than wat�r ; and second,  
that the ice  is almost incomprpssible. Water frozen in a 

bomb shell two incbes thick will burst it. 
The expansion of liquids by he at furnishes us with means 

for measuring temperature. An ounce of mercury immersed 
in freezing water al ways has a certain size. In boiling 
watm', it always has another and greater s ize. And at any 
i ntermediate temperature, got by mixing together different 
proportions of  freezing and boiling water, the mercury has 
an intermediate size. According, by measuring th e �il\e 
of any constant weight of mercury, we can tell what its 
temperature is. Thermometers are made by en closing 
any convenient quantities of mercury or alcohol in gla8i 
bulbs, with very narrow stems, so that . when the liquiJ j,(ets 
warm and expands, it may rise a con8iderable h igh t in the 
stems. Plunge such a bulb into freezing water, and the mer· 
cury shrinks in the stem to a certain point ; plunge it into 
boiling water, it rises to a higher mark. 'fhe lower mark is 
is sometimes called 0° and the other 100' (C. ),  or 80' ( R. ), or 
the lower is caned 32° and the higher 212'(Fah. ) Water is at i ts  
greatest density at  4' C. If we take a flask full of pure 
water bearing a narrow stem and cool it from, say, 10' C. , 
we find it shrink pretty regularly as it cool still it get� to 4" 
C. It then expands as it cools so that at 3'  it is of about the 
same volume (and density) as at 5° , at 2° as at 6° , at 1° as 
at 7°, and at 0° as at 8°. It then freezes and swells in that 
act to a very great amount, measured by the proportion be. 
tween the whole volume and submerged volume of a pi ece of 
floating ice. When a pond of water is freezing, the surface 
water is at 0°, the bottom at 4°, C. 

Heat travels from point to point in space in three way s : (1), 
by conduction ; (2), by convection ; and (3) , by emanation or 
radiation. It moves by conduction when the body which re­
ceives the heat does not move as a whole, but allows th e heat 
to travel through it. Heat moves by convection when a hot 
body moves. It moves by radiation when a hot body gives 
off heat into empty space or into some medium which does 
not intercept it. The gradual heating from end to end of a 
poker in a fire illustrates the first of these meihod�, the 
flight of a red hot cannon ball the second, and the roasting of 
meat or the solar heat the third. 

Metals, as a class, conduct heat better than any other class 
of bodies.  Hence, when both are above blood heat , metals 
feel hotter than wood. When below, they feel colder. So 
that paper is scorched when heated in contact with wood, but 
not so easily when in contact with copper. Hence, also, lead 
may be melted in paper. Among the metals, silver and cop · 
per are pre.eminent. That copper conducts heat better than 
iron is shown by heating rods of the two at the plane of 
contact, and noting the melting of fragm ents of wax ar· . 
ranged along the two. The great conducting power of 
metals is shown by the cooling effect they have upon the 
mixed gases of a burning body. The metal withdraws so 
much heat from the gas in its neighborhood that combus· 
tion is impossible . The miner's lamp is based upon this 
plinciple. 

Liquids conduct heat as a class worse than solids. The 
conducting power of liq uids is meamred by h eating the 
upper surface of a film of liquid, and noting the expansion 
of the air in a chamber Hpon whose upper side the liqllid film 
rests. The more complex the composition of a liq uid is ,  the 
more opposition does it present to the passage of heat by 
conduction. Chlorine, iodine, and bromine are especially 
strong in resisting heat conduction. Water is  by far the best 
conductor amongst non·metallic liqu!ds. 

G ases are far worse conductors than liquids, and the im­
perfect conduction of many solIds is due to the gases, gener· 
ally air, which they inclose in their pores or between their 
fibers. ClotHing thus protects the body from lOBS of  heat 
in cold weather and from the scorching heat of the �un in hot 
weather. A red hot ball may be carried in the hand if a mass 
of asbestos, which incloses the air, is in terposed. Hydrogen 
c,onducts b eat far better than other !�ases, and accordingly 
cools bodies in contact with it with great rapidity. 

e . • . •  
Gold may be readily cast ; but it contr&Cts so much in cool· 

ing that the :{lrocess of casting is R\l�qO� employed in th� 
arta. 

_. 

© 1874 SCIENTIFIC AMERICAN, INC.



SCIEN TI.FIC AND PRACTICAL INFORMATION. 

T il E  COMPANION OF PROCYON. 

\Ve noticed Fame time ago that Struve had d iscovered, by 
the aid. of the m� gnificent refractor o f  the P ulkowa Observa­
tory, a sr,lUll  star near Procyon, whi ch he regarded as being 
the proba\,le cause of the i rrt-'gul arities of the movementB of 
tbw btter body. Dr. Andrews has since repeated Li� calcu ­
lat ions l'l'ga rd i n g t h e  proper motion of Procyon ,  which up­

Jl' ars to be c i rc ula r , in a per iod of a littl e lesB than forty 
year�,  aro und some inY i�ible ceuter. He doeB not now d�fin­
iLely conclude ttJ at to �truve's star should be ascribed this 
p e c u l i a r  movement , hilt  cons i ders tbat the question will be 
dedd· d lll-xt �pring, i f  the new star iB then vis ibl e. In such 
ca>", S t ruvt-'s star . hould be at a considerable distance from 
the Cdllllll o n  cUltcr  of !!rav iT.y of both bodies, and a mass 
m u s t  1.:e att ri buted to Procyon equal to eighty times tbat of 
o u r  sun, and. to his  com panion , a mass equal to six and two­
th irds of tho Sl1me body. 

TUE PURIFIC,\TIO::-' OF T,\LLOW .\ND LARD. 

Dr. Dutch s ta tes that tallow and I J rd can be kept from get ­
ting ran cid by the fol lo wing process : The tallo w or lard is 
fil'�t t r�atcd with carbonate of soda in the proport ion of 2 
pound., of soda to e very 1 ,000 pounds of l>1Td , and i s  then 

s u bj ected to a d.igesti on with al um i n  the following mann!lr : 
10 po un d s  of alum are d i�folved in 500 pounds of water, and ;t_ 

pOl ll1d slab d l ime added to the �olution and boiled. This so­
lution is sthred well with 1 ,000 pound s of lard at a tempera­
ture of l;'iO· 01' 2000 Fah. for about b alf an hour. The liq uor is 
tllt· n e c nar,l tfd j roJU the lard,  and the lard is treated Wi l h the 
" mile alll ' lunt of pure water again. This lard will keBp for 

,til exceedingly long t i me . Tbe fact is that the alumina in 

the a l um applied acts very readily in a disinfectin g  man ner 
upon t h o ;l ·'  compounds which are l iable to give rise to ran cid­
ity. 'r he l ime is added. to the alum in order to render the 
al u m i n a  mf1'l'e act ive hy i t s  gi v ing up some of the acId to the 
l im". T lliti treatmcnt lIas ul80 the advan tages of restoring the 
ori"inal Jlavor and of producing a lard of a greater white­
!l e s s .  

AXILINE COLORS. 

erofcFsor Kopp. who has n,cently made a careful study of 

the an ili n e colors at the Vicnna Exposi t ion , say s that the 

mRllufa c mre of these p ip-ments from coal tar prod uct s is 
nl" l l d n :.r  Illost rl'markable progress . F u chsin,  comtituted by a 
Halt of r o ; a ll i l i n .  id obtain ed exdm ively by the react ion of 
ar;; c n i e  acid on cOl1lmerdal anil ine. In ord er to afford an 

idea of the � llormO Ud con�umpt ion of this  violen t  poi� on in 
the Ill a n u fact ure of fuch sin, i t  i �  !'tated that i n  German y 

alone ti l e s.mc i� estimated at 3 , 300,000 pounds a year. It 
id o n l y  lately that t b e  residues have been treated to regain 
the arspnic in commerciul form . 1\1. Kopp ment ion s as a 
n(n-e1ry a hea ut ! ful  !"Os£' red coloring matter called �affronin, 
whi ch upon silk is a very br i l l iant d ye . 

A NEW TEXTILE PLANT. 
The ordinary wood nett le, as is well k nown to man y of our 

readerB. is  found in profu� ion on the All eghany mount ains, 
oft� n at a lev,·1 of o \'er 5,000 feet above the sea. A short 

timc since,  M. Hazel s u cc�eded in tran�porting to Europe a 
n u m ber of l iYing Fpecimens of the plant, some of which he 
d.i ,patched. to the Prllssian Minister of Agriculture , in ord er 
that the yulue of the weed, if any i t  b ad, might be deter­
mint-d .  It  ap pears thgt  quite favorabl e results have been 
ob t a i n e d  in u;ing the plant for textile purposes, and for such 
� Ill ployment it is now at.tracti ng considerable attPlltion in 

G ermany. It is known botani cal ly as the laporte(t pll.ltlllatc: , 
and is p(' f tJl1 n ial. A� it i :l ,  therefore , unnece ssary to sow tbe 
seet! e a ch year, the plan t has in this respect an advantage 

OYer I J f' :n p  or !lux , WhnH it is Ftated to nccess i tate less labor 
a n d  e x p e nsc in preparing the fi ber. In a wild state, the Ilet 

tle att a i n s  a ll igh t of two or tb rf'e feet, but we learn that 
such as has been culti vatt'd in Bedin h as already exceeded 

this l im i t , and it appears possibl e that, by care and proper 
soil , c v c n  a Rt i l l  greater altitude may be gain�d. Experi ­

ments thus far made po i nt to the fac t that the plant will 
prove a not unimportant addition to our textile materials . 
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DECISIONS OF THE COURTS. 

U nIted States Circ uIt C o u rt--- Dlstrict of" Calif"ornla. 

W.\TEn CLOSET PATENT.-W:U. SMITH V8. J.  O'CONNOR et at. 
[In e fj u U y . -Eefore Sau'yPr', Jud{Je.-Deci8ion September 1,  1973.] 

A {' l a l lll for "" rc(' P i v r T  for p n n w n t p T  r l o s e t s  formed nnd constructed s o  
th: l l t h t  � l Il t' i n t o  w h k h  t h e  p a I l  8 w i l H.:. 8  for ( 'mptyill g wfll  <' o n t o rm t o  t h e  
f'hu lH' o f  I n c p ' l n .  de. ,  h t' ld , O I l  cOlll p a r i n �  I t  w i t h  th e p,pec'flcatio n ,  t o  be a. 
c i a  111 ! l o t  I l l (,T '  ly fot' n I ' o l i f u r m i t y .  lJ u t  for a c o nformity attained by �pe<:t-
11 ( ' cl l l ' f" 1 11 1-l ,  a l l d  ' ')  , ) f >  v a l i d .  

H e l d ,  a l � ( \ ,  O i t  a l i k e  c ompa rison w i t h  t h e  specific!J t 10 11 ,  tha t t h e  claim 
war;. l Iot t"n r foa d .  

A p a r c n '  li ('1 1 1  n o t  t o  he v o i d  f o r  w a n t  o f  u t i l i ty I n  the invr-ntion u p o n  i t s 
a p J t e a l l n g- t h a t  i t po!- s( '�r:t 'd c t' r r a i n  a d va n t age s o ve r  o t hers . 

Al : h t l u ,!!h il l h i nl p a rt �· ha (l c O I l (, l' i n'd o f  thp- i n v e n t i o n  before the pl a i n· 
t i ft . ll l l d  h a d  m a d e  8 0 m!' I lro g-Tt' 8"  t o w a rd (' ompl£' t i n g  a m o dpl , " p t .  i f  he t h en r; 1l � 1 ' (' I l {h'{1 )llS l a h ars .  and before lw l el" U H1t'<1 t h em . the n l a i n t i ff  had per· f e e t !  d t h e  i ll v e n t i o n ilT } ! 1  h a d  em budled i t  in a prac tical working mHchtne,  
h i �  1 ) ; 1 1 4 ' l 1 f  w i J l llt' f UF t a i n t  (l o  

Au l l l Vl'll l i u l1 w 1 1 1 1 1 0 t  be hf'ld fo rfei t pd In c on spq uen c e  of I t s  h a \' i n g  b�f'n 
O Il � a l e  l l I o n' t ll fi Il l w o p' a r s  bt'fore t h p  a p I , li cat io ll was fi l e d  on which the 
p a t t' l l t  i S � U t ' (l .  i f  w 1 1 I 1 1 0  t he t w o  ye a n; t h e  I nve l l t o r h a d  fi l e rl a previou s a p ·  p l i c a  I i n n  \ \  h l c i l  l 1etocrtbf'<i t h e  i n Yl' u t l o n ,  a n d  w a s  I n t e n d e d  t o  c o v e r  t t .  
a l l h o u �h I t  \\ a " n o t s p e c ,fied in t h e  I' l a i m  in exnre�s t erms. T h e  sec on d 
appl1e , t iell \\ i l l  be c o llsioert'd a c o n ti n u a t l O Il of the first . 

SUI)r(,IDe C o u rt---Dlstrlct or C olumbia. 
}>APETI F I LE PATENT . -S�HTII et al. (8 . WOODRlTFI<'. 

1. 1n E'l uity. -Beforc Humphre!l''?, JuSticf . - Opin iOit del ural Sept. 13 , 1873.1 

Where two p n ten t R have hf'eTI gra n t e d  for art1elcl'l which re sem bl e ea('h o t l H ' r .  a p l'e�Ul l l p t i o n  II r h s t' s  from the action o f  t n e  OfHce t h a t  t!lere i s  s u c h  
a d i tle rt' I 1 t': e  h · t w l ' e n  1 1l C I l I  that  the u s e  of O D e  con sti t U tes 1 1 0  infringe men t o.t t : I C  p a t t'll t for t h e  o i i l P t" .  I f  O I U� n a p e r  1l l e  h ol (ls t h e  paper b e t t e r  t h a n  an o t h e r  whIch is patent e d , 
q n (l h 'I S  d r : \· ( �'1  it o u t of m a r li e t ,  t h a t  i s pl'ima .faci� evldcnce t h a t  � h e  m e ·  
c n :l n t  .. m i :'!  dlft"'� ' e n t ,  a D (1 is a n f> W  inven t i o n  a n d  that the use o f  i t  does n o t  Y i o } ;� l e  l l ll2  p \ t (, l lt ( �e 's  m o n o p o l y .  A lH . t l' l I t e (i l' O l t i l l i n a. t i o n  may be u s e d  w i t h o u t  t :i:lfring1ng t h e  p a t e n t  i f  one 
o f  t h e  ! ' I f, m c n t s  o f  t h e  combination i s  o m i t t e d ,  a lth.ough another i s  s u b ­
st l t ll . c d lll  i L S  , l \ I C �  ,v h i c ll i s  Il � .v . o r  p i� rform'J a s ubst lntially dtftere n t 
fU ll c r i o n ,  or i f  it  \Y..Ls n o t l-(U ') Wll as a p r o p er substitute when the pa ten t I s .  
s u e d .  Al�  1 ) 'l �h 1. b i l l  f,")r r c � tr,tl n i tJ. �  t l"t e  tn frl n g- c m � n t  o f  a p ate n t I s  dismissed, 

t h. e  l � f · �  I t  t It .v i l l )I� alla loVed no c )St13  if the righ ts of the parties art! there­ny 'l � " ' I � I . l l l -l. (I � ·1 ' 1 t  e ) 'I ' H 'P C l t 1 V  results to him as weH dS the pubUc. lV. f<). F; r.  11, ) 1. 'D ·l.. :"\.tt, )t" ll "V fOt  p h l n t ift .  � .  D .  Jl,,;jiieV, attorlley tor �1iIlWlllt. 

$titufifit 
United States Clr('uit Court.--Eastcrn District of" 

: Missouri. 
TRrss BRIDGE PATEYT.-J X Y .E S  Y. WESTLAKE 1..'8. If . 8 .  & II.  n .  C.\TITT E R .  

lBeJore Tl'eat, J"dge.-Decirled October 11 ,  1 87:1 . I 

It Is Il ot s uftlclpn t to gh-c Ilo tl c e of s re c t 'l l  m a t t e r  of d e rc lHol {'  fn an [lc t i o n 
upon a pa te n t t h i rt" days bf'fure t h e  trial ; it lU u � t  be gIY f'I1 thi l't y d a y s  be· fo re t h e  ll r s t  dav of the tf rm . 

S uch no t te{� n ';ed n o t  sp e cify t h e  p articular p o r t i o n  Of t h e  p lai nt Urs p a ·  

tf' n t  t o  w hich t h e  e v i d e n ce a D T.l 1 p s .  
Pa t e n t "  lIl a v  be gi ve r !  i n  e v l d H l c e  t o  s h o w  the s t a t e  o f  the a r t  w i t h o u t 

s u e n  n ot i c e ; 'hil t n r i n t Pd Ol lh l lc :l t i o n .;; c a l l D o t  he . 
T h e  proceedings in the Pa t e n t  Office U D o n  t h e  p l n i n tftf'@ a PT)l i c a t t o n  for 

the patent are u o t  adm:ssible f ()!'  t h b  p urpo se o f  gIving i t  a d Urercut C U ll· 
s t r u c t i o n . If t h e  d ' fe n dan t r 1 a i m s  that t h e  p a t e n t  is v o i d  f o r  uncert a. i n t y ,  it re st s w i t h  h i m  to (' 8 ab f R h  t h e  cil arg't'. 

Tilt' pati�nt i o;;. n o t v o i d  f o r  W d u t  of u tili ty , 11 the i n v e n t i o n  p08scs�e s 1t i n  Il ll \'  m e a l' l1l'e , h o w e vt'r s l ight . A c o m h l n a l i o n  B W Y  hI' n a t f' Tl t a h l e  o n  u ccnUll t of t h e n o v e l t y  o f  the ar· 
r a n g l'm e n t ,  a l th o ugh a l l  t h p e l l 'm e n t R F rc o l d .  

A p a t p H t  fo r It c o m ! l l n':! t i on i A  n o t  m f r i n J:;!l'd U I 1 J (> � s  a J I  t h e  t ' l r rr , {, Jl t fl ( ' n ll· 
m (' ra t r d  Ilre u�t' d ,  o r  th e cquivuh'nts  o f  those \v h i c h  urc o m i t t e d  arc s u b ·  
s t i t n : f' fj ff l r  t h f'llI . To f>ih o w tll a t  t li e  nnrt!i omi t t e d bv t h e  d e fc n d n n t.  from a T.a t c n t "d  pl) m h f  
lI H t l O Il Urt' u lle ss cn t i a l , w111  n o t  l'('n der h i m  li&. b l e 8 S  a n  i nf l l ngc l' t o r  t h e  u � c  
o f  t h e  r( '8t  A d t' v l C' e  i 8 t1lP eq u i va l e n t of Oil{' that t �  pa t £'n t e d i f  i t  p e rfOl'ms H u b s t a n ·  
th l l v  t h e  s ' ! m t' I U ll c t i oW] i n  t h f� R a m p  way a n d  p r o fi n r('s t h e  !:!:une I't' � n l t .  

t h ough i t  Jll 'l y be o f  n fl ttft'rf' n t  furm UIl(1 b e a r  a d ;ffer en t n a m e .  a n d  t h e  
U � f'  o f  It  w f l l  b·, a n  l n friIIg'{' m plI t _  

I f  t I l l' dl'fplHl a n t  hus u pn t c n t . i t i i';  e v i i l e D (, f'  o f  t h e  o pin i on o f  oroda1 (' x ­
p ert s t h a t  i t  dO N! n o t  c ontlict w i t h  t h e  p l n f n UfPs p a te nt , a n d  that i ll  w o r k ­
i n g  u n de r  i t  h e  is /itlll l tV 1 ' 1"  n o  i ll f r i n gf'tH P n t .  

Such e v I d e n c e  w i l l  b e  subrr: i t l c d  t o  t h e  j ury ; t h e  c o u r t  w i l l  n o t c o m p n e  
tl H' PlltPll t 8 .  

I f  t lw p a t p n  t f' C  i s  CI1g-U ,I! f' d  i n  m a n ll f a r t nring t h c  p a t e n t  c d  article f o r  s a h ' ,  
h i �  da m a g-f's wil l  he  I l l a n ufa c t llrer'S p l'oll t H .  

V('rrl i d  f()r rl � ff'Il dH n l l'l .  .M Kitl eal!! tor p l : l i n t i tf. 
Sa muel S, Boyd, f o r  d efen dant s . 

NEW BOOKS AND PUBLICATIONS. 

THE OVERtA"XD �1 0NTHLY f o r  January has,  Ilmon g o t.her i nt crcRt l n g  

papers,  a n  art icl e by Pro fe ssor Georg-e D .l v i d s o n  0 11  t n e  h AbraBf o n  of O U I' 
North We stern COil st ," f n which t h e  rem ark lbl e  taiJlc l a n d .;  o r  meWl8, t n  
·
that portlOll

·
o f  t h e  c o u n t ry, arc de8erf b e d .  As a n  expl anQ t 10 n o f  th e o r i g i n  

o f  the se p e c u l l a r  format i o n s ,  t h e  w r i t e r  thinks w e  can a p  peal t o  t h e  ; ,  af t i o n  

o f  ict' m o v i n g  s low l y b u t  8ur�ly as a great pl an i ng o r  m o l dl r g  m a chin c .  

If w e  accept a n  i c e  s h r e t  over t h e  co n t in ent , o r  a pa rt t lwreof, I HHt an l('c 

belt c o n t tguous to the c o n t 1 n e n t a l  shores,  w e  can readily u n de r s t u n d  t h a t  

I t  m oved as  a gre a t stream , o r ,  mort: l i k el y ,  I n  CUTft'llts,  fro m the north . "  

The sccond o f  these pap ers , on " New Z eal q, nd, "  c o n t a i n s  so me frt slI tn form_ 

ation rpgardi ng t h a t  l i ttle kuowu c o un t l'Y. T h e  H .Ja pan ese ,\J erchant at 

Ho m e "  a n d " !::iummering i n the Sierrss" arc pleasing descr1 p t i o n s ,  ,' n t er· 

taining an d read a b l e .  T h e  usual sp,le c t l o n s  o f  p a etry , e l l i torial  m i s � e l l a n r  
e t c  . .  c ompl et e tt t aLl e o f  q u i t e  varie d a n d  i nterest in g conten t s . P u b l i s h � d  

hy John H.  Carm ,m y  & Cu . •  4013 Wa ·hin gton stree t ,  S a I l  Francisc o ,  Cal . 

$4 a yrar.  

Value of Patents, 
AND HOW T O  OBTAIN THEM, 

Practical Hints to Inventors . 
R O B A B L Y  n o invc stment o f  a small sum o f  money hrlngs R 
grea te r returll thaD t h e  e x p e n s e  in curred ilJ oht a i L1 illg a p a t e H T  

eYen when t h p  i n v e n t i o n  is but a smal l o n e .  Larger ( n vcn t f ou e 

are f'"mn d to pay co rl'cs J)on,lingly well.  T h e  names of nI,U1 c h a n l ,  

M or s e ,  BIge l o w ,  C o l t ,  Eri e /"' s o n ,  IIo l'.-·e , .\lcCorIIl i c k ,  H o c ,  a n d 

o thers,  who have amassed Immensp. f o r t u n e s  from th ei r  inven­

t f o n s , are well k n o w n .  A n d  there are thousands o f  others who 

have realtzeu large sums from their p a t e n t s .  

M o r e  t h a n  li' I F T Y  THOUSAND i n v e n t o '  s have availed themselves 

of t he sen·l ces o f  \Iu"" & Co. du rlng the T IV E � TY-SIX years 

they have act ed as s u lic1tors and Publish ers o f  the 8UEN T I F I C  A MERICAN 

They s t a n d  a t  the h e a d  in t h i s  d a s s  o f  b U 6� n efi s ; IiDd t h d r  large corpfI 

o f  assi s t a n t s ,  m o s t l y  selected from the r a n L s o f  the PatC'llt C ffi t e : 1Il 1 ll co 
p able of relldering t Il e  l,e s t  sen' f c e  t o  t h (� h,: v f n t o r ,  1"n n, th e  experience 

practIcally o ot n i n e d  while examiners in t h e  Patent Otti c e : ennbles M1:"NN & 
Co. to do everything appertaining to paten ts Bli:'1'TER and CHEAPER than 

any other rel1able age n cy . 

HOW TO �- Thls I s  tbe cl os lng In qu!ry ln , �- . nearl y every let ter.d{.lscrlbing 

O B  T A I N ' � s ome ln vent i o n  w h l eh c o m e s  

_� to this office A P08;t;ve an· 

swer can on Iv b e  had by pre �entlng a c o m plete ap pl1cat 1 oIl f o r a. pa te n t  t o  

the Commi s s i o n e r  o f  Paten t s ,  An a pp l i c a t t o n  cons tst s 0 1"  a l\t (l (l t' l ,  Draw 

I ng . Peti t i oD , O a t h ,  a n d full Speciftcn t 1 o n . Vari() u s  c :ft: <'ial rult� s n lld fo r· 
ma1ities m u s t  also be o b s e n� e d .  T h e  efforts of t h e  inye- n t o r  to do all t h l ls  

busi n e ss himself  are gene rally w i t h o u t  S U CCf'SS . A f t e r  grea t perpl exi ty alld 

delay, h e  Is  usual l y g l a d  t o  s e e k  the a 1 d  o f  pe rso n s experl£' D ce d  in paten t 

b u s i n e s s ,  a n d  have all  the work d o n e  over again .  The best pIau is t o so1icl r 

Droper q,dvice at the beg-f n nlng If the parU e s  consulted are h o n o rable m e ll 

t h e  i n v e n t o r  may safely confide h i s  Idcus to them, t h e y  w1l1 advise w h e t h e r  

t h e  improvem ent Is probabl y patentab l e ,  a.nd will give h i m  a l l  the direct i ons 

n e e dful to p r o t e c t  h i s  rIgh t s .  

Ho_ C a n  I Best Secure my Invekftion 1 
This is an i nqu iry w h tcl] o n e  t nv en tor naturally ask s anotber, who has had 

s o m e  experience ill obtaining pate n t 8 .  H i s  answer gen erally is as foll o w s ­

an d correct 

C o ns t ruct a neat m o d e l ,  n ot over R fo o t  i n  any dlmensloD-smal l e r  i f  p o �  

s i bl e-an d s e n d  by expre s i ,  prepaid , a d d ressed t o  :a.! "[: N N  & C o .  ,37 F a r k  D o w  

New York , t o gether w i t h  a dcsc ript ion o f  i t R  o per& t i on a n d  m e ri t s ,  On Tf'. 
ce i pt thereof, t.b f'y w1l1 exnmine tb e invention cn refll l l y ,  Bud advise you 9S 
+ , 0  1 tlll tlq,t�DtA.hH ' t v .  free (\f �hA.r2"e. Or. tf  Vf)l1 h ave r. ot t imp. ( I T  thf.'  Dlt ljJ n'l 
II.t hand, to constrnct a model , make as good a pen a.nd ink sketct. of th e 

fmprovemen t a� p ossible Rlld send by matI. An answer as to the prm!Decl 

of a �atent wUl be recefvpd. usually. by return of mail. It (a Flomptlm p �  
best to have a search made at t h e  Pat ent Office. Such a measure often sayes 

tbe cost of an appltcat10n for a pateut. 

.Preliminary Examination. 
In order to have such search, maKe o u e  a. wnttell d e !:1cr1 p tton of the tnven ­

tion, in your o wn words , and a pencn , or pen and ink, ske·ch. Send tll e st 

wIth the fee of $5, by man, addreEls :!d to .MUNN & Co.,  37 .Park Row, and tn 

due t ime you will  receive Itn ackllowledgment thereof, followed by 8. writ 

ten report III regard to the patentability o f  your improvement. This speci al 

search is  made with great care, among the models an+1. patents at 'Vashing. 

ton, to a.seertaill whether the improvemcllt presented Is patelltable. 

Rej ected Casell. 
Hejected cases, or defective papers, remode1ed for parties who have mad{: 

appUcat10ns for themselvcs, or through o ther agcllts. Terms modera t e .  

Address .M C"NN & Co.,  stating particulars . 
Caveatll. 

.Persons desir1ng to file a caveat can have the papers prepared :ln the short" 

est timc, by sending a sketch and descrIption of the inven tion . The Govern 

ment fee for a caveat 18  $10. A pamphlet of advtce regarding appUcaUone 

for paten ts alld caveats Is furnished gratis, on a.ppUcation by man. Address 

�lUNN & Co . . 37 Park Row. New Y ork. 

Trademarkll. 
Any person or firm dom!clled In the United States, or any finn or corpora· 

tion residillg in any foreign country where similar prlv1.leges a.re extended 

to clUzen. of the Untted States, may reglster their design. and obtaln pro· 

tection. This f s  very import allt to mallutacturers ln this eountry, and equal, 

ly so to forelgllerl. For full part1enl&rs addre •• !.lUllll & Co •• 51 Pllol'k Row. 
lIlew York. 

4 1 
To Make an Application for a P atent. 

The applican t for a patent should furnfs"!J. a model of his lnven tf oll i f  sus­
ceptible of one, al though sometImes H may be d� spensed w1 th ; o r  i f  the tn· 

ven t10n b e  r. chemical product1 o n , he must furn1 sh sam ples o f  t he l ll gredl" 

ents of wh1ch hiS composition '.!onBIBts.  These should be secuTAly p ... c ed 

the inventor's name marked u n  them , a n d  sent by cxpress. prepaid SlLa:I 

modelS , from a dis tance , can often be sellt cheaper by ma il . The safes 

way to remit money Is by a draft , or pos a l  o rde r, on N e w  York, payabl e to 
the ordcr o f  \lUNN & Co. Persona who live t n  remote parts of the coun try 

CB.D u sually p urchase drafts from their merchants on their New Y ork cor· 

respondt:nts . 

Kehlllue •• 
A re1sBue I s  grantcd to t h e  orIgtnal patentce,  h i s  heIrs,  or t h e  assignees ot 

the enttf(. interest, w�en, by reason of an tnsufficic nt o r  defectl "J"e specifica" 

t1on, the o rigin al patent Is invalid ,  provided the error has arisen from inad­

vertencc, accident, or mistake, without any fraudulent o r  deceptive i n  tell" 

tlOn. 

A patent ee may, at b i s  option, have In his rels�ue a separate patent fo 

each distinct part of thp tnvcn ti on comprehended In hfs ori ginal app lication 

by payi ng the requircd fee in each case. aud complyi!lg with the o ther re" 

quirerncnts of the law, as i n  original applicati ons. Address MUNN & Co 

37 Park H o w .  t o r  full particulars. 

Design Patent!!. 

Foreign desig-ners and manufacturers , who send goods to this country 

m!l.y 8ccure p a t e n t s  here u p o n  their new patterns,  and thus preven t  othera 

frem fabrfcating or sell ing the same gOOd!:! i n  thiS mar!....e t .  

A p a t e n t  f o r  a dcsign m a y  be grant ed to any person. whcther citizen o r  
altfm,  fo r  any n e w  a n u  original design t o r  a man ufacture . b u s t .  statue,  alto 

rcll evo,  or bas reItcf j any n e w  Rlld Original design for the p rlnt ing o f  wool­

c n ,  sil k , cotton,  or o f llCr fabrICS j any n e w  a n d  ortgmal ImpreSSi o n ,  orna" 

ment, p a ttern, pr!nt, o r  picture, t o  be pri ntcd , paillted, east, o r  otherw i se 

plur· e d  on or worked I n t o  any article of manufacture.  

Design paten t s  are equally as important to ci t izLIlS 8S t o  foreign�rs. For 

full  particulars send tor pamphlet t o  M UYN & Co. , 37 Park How, X C \V  York. 

Forel�n PatentllJ. 
T h e  p o p u l a t 1 o n  of Great Brltaln '8 31 ,001),000 ; of �'rance , 37,000.000 : Bel­

g : u m ,  5,IJOO,tXXI ; AustJ l a ,  36,000,000 : Prussta , -lO,OO"J,O \);  a nd Russia. 70.(0),000. 
Paten ts may be se(,I ... red by Ameri can citlzen6 in all of thesE' countr1 c s .  
� IJW is t h e  t i m e ,  " hi l e  business i �  d u l l  at h o m e ,  to take advan tage (" { these 
1mmense fOl'cign fields. l\l ecllamcal impro veLlcn (.8 of all kinds are aht'"UYB 

I n ucmand i n  Europe. There will Il e ver be eo bet "l'l time than the present 

to take patents abroa.d. We lave reliable !mst ll (, ss C0nncctions \I,1 tll the 

principal capitals of Europe. A large shard o j  u.11 the vatents secured. fn 
fore ign coulltrtes by Americans are obtaincfl throurrh our Agency. Address 

l\1GNN & Co" 37 Pqrk How, New Y ork. Ch culars with fu il informatJon OL 

foreIgn. paten ts, furmshed free .  

Value of Extended Patentll. 

D1d p a tentees reali z e  the fact that then lDveo tlo:1s are Ukely t() b e  more 

pro ductIve of profit durlllg the seven years o f  �xteusloll t h a n  the first  full 

term for which their patents were grunted, we Pll n k  more would avail them.· 

s�h�es of the extensivn pri vilege . Patenti gra'1 tod prior to 1861 may be ex­

tended for seven yeal s ,  for the benefit of the t Ivon tor, or o f  11is he1rs tn case 

of the decease of the fonner, by due appll cat1 )li to t�e Paten t Office, ni n e ty 

davs before the termt..latioll or' the pateL.t. The ex:+,en ded time i nures t o  

the b e n e fi t  of the I n vt�ntor, t h e  asslgnee3 u l d e r  t h €.  fi r s t  t e r m  havtllg n o  

I1 ght8 n n uer the exte nSion , e x c e p t  by speefa) sgreemtmt. Tile  Gove rnment 

fee for an ext ensi on is  :l lOO, and. it  is ncceSSiJ,rv t r l a t  good professtonal service 

be obtained to conduct the business bcfore t .16 Pa tellt Office. Full informa 

t10n as to exten&10nb muy Dc bad by addns�: ng )f UNN & Co . •  37 Park Row . 

Coplell of" Palents. 

Persons deslr1ng any patent issued irom 1836 to November 26, 1867, can by 
supplied with offl.cial ( o ple8 at a reasonable cost , the price depcnc'Jng upon 

the extent of dra wings and length 01 sP( ci !lca t 1 o n .  

Any p a t e u t  i ssue d u n c e  No vember 27, l� n,  <l.t whiJh t i m e  the P'ltent Omce 

commt-'Ilced prtntmg thc drawings and spe·�ificatiolls, may be bad by remit· 
tlng t o  thls ofllce $1. 

A copy of the cl.lms of any patent ls@ued slnce 1836 wUl be furnl shed 

for $1. 
When ordering c opi es, please to remt t for the same as above , and state 

c.ame of paten te e , title of tnventlon, and date o f  patent . Address MUNN 

& Co., Pp.tent Sol1<...1 twrs, 37 Park Row. New York cny .  

.MUNN & C o .  will b e  happy to s e e  Inventors tn pe rSO ll , at th etr office, o r  t o  

advIse them bv letter. In all cases, they may expe ct an honest op nion. For 

such consultations, OPllllOIlS, and adv ic e , no char(Je ,s made. Write p la inly : 

do n o t  use pencll, Lor pale illk : bc brief . 

All business comlI11tted to our care , and aU consultllt1ons are kept stcre, 
and 8trictly cont/dAntinl. 

In aU matters pertaining to patents, such as conducting interference& , 

procuring extensions, drawing assignm·mts, examination� Into tbe vn11dity 

of paten ts , etc., s pl cial care and a t t e n t i o n  I s  gl yen. For information, an 

for pamphlets at' instruction and advIce 

Adt1!'es. MUNN &: C O . ,  
PUBLlSHEHS S C l E )'I T I F H':  A�IEmCAN, 

37 .Park Row, N e w  Y ork . 
OFFICE IN WASHINGTON-C oI'ner of F A o d  7tb Ntr .. et". opposite 

PA.t,pn t offl(>�.  

�t(tltt 6\tlltricnn nmt �ot'tigll �nttnt�. 
I mproved Truck C l e n l'e l·. 

.Fl'cdel' l e k  Buse, Fe rgu s .Fall s ,  .M i n n .-This i n y c n t io n  c o n s i s t s  i n  two 

w h (, (, l s  a r r a nged i n  f ro n t  o f  t h e  c o w c a t c h c r  o f  n l oc omot i ye ; Il d  in a pl ane 

perp e n d k u l a r  to t h e  directIOll of the t rack.  By t m i t  ab le gf'aring, these nre 

c o n n (' c t e d  with t h e  forward a x l e  s o  t h at the  wheds are s wi l tly r o t a t e d ,  

cRutling r a d i a l  wings o r  shovels  a t t achcd t h c r e t o  t o  throw a n d  oluw the 

snow f r o m  :-' h e  t r a e k , and th us work t h e 1 r  w a y  r a p i d l y  t hro uf,;h t he .e n o w  

e v ell . n o u l Ji I t  b e  greatly drift e d .  

I m prove,l H o o p  Lock. 
ThOlll:l8 E. L u c a s ,  C h c� t e rfic l d , S . C .- T h e  o hj pc t o f  this i nyc n tf on i s  t o  

p ro v i d e a w a y  f o r  fa s t e n i n g  o r  t y i r' g t h e  e n d s  o f  w o o d e n  h o o p s  together 

for barre ls , t ub s ,  a n d  other c oop e r w o r k ,  a D d t o r  o t h e r  p urpose s , a n d  it 

CODS:8t8 in a. l1l c tu ) l f c  tic having two Rockets c o n n e c t e d  t o gether, in which 

sockets the c nd s of t h e  h o o p s  are w e dge d . 
I m proved Cherry �ton('r • 

En Hu ck and E dgar W. Kirk. CinciD n at i ,  I o w a .-By s uitabl e con8tructi oD , 

as p u n che -l descend upon the ch e rrie s i ll t a p e r , n g  h o l e B ,  t h e  s ton e s a re 

pun ch e d o u t  of t h e  fruf t a n d  through t h e  h o l es , !l u ll  fall  i n t o  a di sh p l a c e d  

b e n e a t h  the B a l d  11 0 1 c s . A s  t h e  p u n c h e s  ascen d tht'y can y t h e  frui t w i t h  

t h e m  u p  to a p l a t e  having h o l e s  in i t ,  thro ugh W LtCll  t h e  p u n c h e s  nuss b u t  

n o t  t h e  frut t , so t h a t  t h e  lat ter I S  p ush ed o r  s t r i p p e (l f r o m  thc s !l i d  punch ­

e s .  As t h e  p u n c h e s  ascend.  the p a n  m o v e s  back so Cos to p a s :,=  IJ c n e a t h.  t h e  

pt..D ch €. s a n d  rece ive t h e  f ru i t a s  i t  fa]] "3 from t h e  p l a t e .  Thc f r u i t  s l i d e s  

<lo w n  t h e  pan i n t o  a dl Rh p l a c e d  b e n f'ath t h e  l o w e r  e ll d  o f  sai d p a n .  The 

d c s e e ll t  o f  t h e  cherries t n  t H e  p an is regul a t e d  w i t h  o n e  hand, w lJt!c th e 

crank is tUrn cd w i th t h e  o t h e r .  

Itn proved C o t t o n  (-.ti n ,  

Nicholas W .  G a d d y . N i ch o l s ,  S. C .-ThIs i n y e n l i o n  i s  a n  im p ro veme n t i n  

t h e  class ( f gins h aving auxtll ary bars or fi n gers a p p l i e d  t o  t h e ordlllary 

bars or fingers b e t w e e n  which the s a w s  revol v e ;  a !] d  t h e  inye n t l o n consi..;ts  
jn the arrangem e n t  o f  Hhort secondary fing;'Ts s o  u s  t o  bc readily a t t a e h e d  

a u d  detache d , an d  to b e  shifted o r  m o v e '} t o w a rd the saws from time to 
t i m e ,  as th ey ';fear smooth a t  t h e  c o r n e r s ,  t h u s  exposillg n e w  a n d  bhhrp 

eJiges . 

Improved Ticket a n d  Deli very H o l d er. 

Leonard J.  Bhdes. H ar rlngton . Del . -Thls lnven t lo n  relate .. to fare 
boxe. , aod consis ts l n  provldlng a look case w1th sl1dlng drawers whtch 
are partitioned OjT, IIlCUll c d ,  Ilia caused to .Uow the elett oJ the tickets olle 
tf olle _ 
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Improved D oor Sprinlr. 

Henry Cody, New York clty.-There Is  a casing of cast Iron which con·  
talns t h e  spring. and jaws . The ends of the jaws clasp a central stnd and 
a tran s verse plate o n  top of the stnd which holds t h e  jaws In place . The 
lower end of a shaft turns on a pIvot on the bottom of the c .. e ,  and has a 

roller on the e n d  of an arm . T h e  end of the shaft extends up above the 
top p l a t e ,  a n d  Is  rIgidly attached t o  a lever.  The j aws are forced t o ward 

each other by a circular spring which exerts a c ons tant pressure. The lower 
end of the door I s  rigI dly connected w i t h  the lever. When the door Is 
.wung o pen ,l t carries the lever and ann w i th Its frlctlon roll, which spreads 
t he jaws on e from the other. The j aw becomes a l ever of constantly I n ·  
creasing p o w e r ,  t h e  fulcrum b e i n g  the stud and t h e  spring the resisting 
point . When the door has m a de a quarter circle o r  Is wide open, the roller 
will be carried to n e ar the outer end of the jaw, and the arID will be parol · 
lei with t h e  door. I II this p o s i t I on the sprIng will bea r dire ct ly agaInst the 
oxls ,  an d the door w l l l  remalll s tat i o n ary . Should Ihe door be left at any 

I n t e rmediate pol"t,  I t  w o u l d  be clo se d by the Bprlng . By means of this . p .  
para t u s  the ordInary b u t t  h i n g e s  a r e  dlBpensed w i t h .  The d o o r  Is h e l d  open 

woen des ired , and Is  self·closlng at u i l  tIme s wh en n o t  w i de o pen . 

I m prove.1 Haml (J orn P l a nter. 
E l l  Hl)g(!TS, H o ..: h e s t e r ,  N .  Y . -A CliP is pla c ed u p o n  the l o w e r  part of the 

seed box, whe re It Is s ec ured In p l ac e by t wo spring catches whlch !>a .s up 
on the oppo si t e sides of t h e  lo w e r  pa.rt of the hopper and catch in n o t ch · 
et; fo rmed tn t he side8 . The l o w e r p a r t  of the cap is fo rme d  by t w o  paral­

lel p la t es ,  o n e  o f  which I s  s ta t i ona ry and th e other plvote(1 .  To the npper 

part of th e  ph'oted plate i s  a t t ached a hook which hooks upon a crank . 
Upon the crank: shaft 18 f ormed an arm, to t h e  o ut er e n d  of wh ich Is ptvot­
ed th e  lower end of a connecting r o d .  With this arrangement the plates, 
whieh are pres.ed close t oge tb er by the action of the spring, are forced In · 
to the s o l 1 ,  and the rear c u d  of a le v e r Is dra w n upward or to ward the han · 
,ile . This movement operates t h e  .lI de a n d  drops tile s e e d  an d  plaster by 

spreading the pla l e s apart . As t h e lever Is r e l e a s e d  t h e  s p r i n g  move. t h e  
various p a r t s  o f tile machi n e  back t o  t h e i r  fonner positi o n . 

Im proved Fertil izer D i K t r i b u ter. 

.James Lytch, Laur in burg, N .  C . -Tht s l n ven ti on 1 s  u. ffi:1chi il e fo r opening 
a furro w a ud distributing gU:lno ill it preparatory to pl a nt i ng c o t t o n  o r  

o t h p r seed, si mpl e ill (' Ollt;tructiotl .  con v en i en t in usc, B n d  re li abl e III  opera­

t i OIl . The InYention c o n S i s t s  i n  t h e  shoe p ro v i de d with a spou t held IiI 
pIYoted suspensi o n  bars, s o  as t o  a l l o w  t h e  s h o e  t o  h av e a backward and 

forward movement.  In the shoe t K  form ed a ho le , thro ugh which the guan o 
escapes to th e ground througb t ile s p o u t ,  w h i c h  Is de Signed to g u i d e  the 
g u . n o  into the furro w , an d preven t I t  from being blown about by the wln,j 

The rear part of the shoe is supported by a cord, so ti .st t h e  Inclination o f  
t h e  shoe , and conse quently t h e  rapidity o f  dlschargp, m a y  b e  increased and 
,limi nlsh ed by un wlndlngth e  cord Irom and winding I t  upon a knob .  A 
wll, el l s placed di rectly In the rea r of t b e  conduc tion s p o u t  and Is made 
with a deep V · sha;> eu groov e  i n  its face , and with a number of  rods cro.s · 

lug sal d grooves nea r the pel i phcry of the wheel . As th e wheel rev olves , 
each rod p ushes the lower end af a spri ng forward, which e n d ,  as l t escapes 

from said rod, springs back against t 'l e n e x t  rod, th�IS j arring t h e  s h o e ,  and 
Insuring t he constant and regu lar discharge of the guano . The amount of 
guano escapIng from ( h e  h oppe r i .  als o  regulated by a sUde . By suitable 
eon.tructlon.  lly opera t i n g  a l e I er , t h e  lower part of th e spring Is  thrown 

forward awas from the rods o f  the wheel,  t o allow the shoe t ()  stand sUll,  
lIud (h us enable the di stri buti on oJ guano t o  be stop p ed when desired .  

I mproved D OOI' Cbeek. 
• J acob Bader, O l a t h ,- _  Kansa s . -Thi s i n ve n tio n  c o n ;lsts o f  a pair of legs 

j o i n t e d  t o gether a nd to a altde on the door or ga te,  e o  as t o be shoved down 

on t he floor o r  gro und, and at the tlame t i me extended from each other In 
both d ire cti on s in wh ich the gate or door swings.  so that by beari ng o n  the 

1I00r o r  e ntering the ground they will 1I0id the door o r  ga t e from swingi ng . 
In the C.Be of a door,  the legs a n d  slide will be arra nged In B recess in the 

edge e x tP lul ing u p ward a suitable dls ta.nce from t he l o w e r  corner, s o  as to 

h e  worb.etl up and do wn by hand, and will  bav e a s e t  scre w t o  fasten i t ; but 
i n  a ga t e the l e g s ,  be i ng tlimilarly arranged i n  a rece ss o n  t h e e n d  p o s t  of 
t he gat e  frame, may uP, wo rk ed by a l ever, w i t h  w h 1 ('h bu t ton s are arranged 
t o  hold It  i n  tile pO b i t i on for kee pi ng the legs i n the "round o r  out of I t .  

Propelling (J aual B oat" and O t ber Vetlsel". 

Louis Ba� tet , New York ci ty .-This 1nvention cOllsist9 in propeller wheels 

combined with close ('.hannels  Inclined d o w n w lIo rdly from bow to ste rn , and 
receiving t h e  w a ter from the surface I n  front c f  t he boat a n d  discha rging 

it at the rear, w ll e reby the surface waves from lhe front of the boat, that 

tend t o  cause the washing o f  the b anks , are prevented.  

I m proved lIand C orn Planter. 

�1ichael P. :-S'cmmers, S t .  D o n a t u s ,  Iowa . -The outer case Of the corn 

;llon ter Is  of oblonl( sbap e , an d  the remain der half pri sm , base upward . A 
vert i cally sliding p l unger extends through the full length of case along the 

rear side of the same. The plunger has a t  ito upper enol a handle. and at Its 

lower end a m etalliC piece wIth  sharp edge to enter the soli an d carry the 

seed before it.  On I t  t here Is a .p ring plate, placed diagonally t o  act with a 
.. 'am movcment on t h e teeth of a horizontal r e \rolving seed cup disk . Above 

t h e  la t t e r  a n o t h e r  c a m  spring . diagoll:.l.lly placed In the con t rary directi on , 
l: om pl e teH the  di s tr ibu t er . The corn chamber is arranged in t h e  u pp er part 
o f  cas., . A vertical sl ide pi ece hali an inclined end for the purpose of ad· 

mittlng a smaller q U A n t i t y of corn to th e revolving disk, and taking o lf  the 
wetgh t  (\ f  the corn from the same , IDa-king thereby i t s  motion eaSier and 

q uicker . T h e  revolving (tis tribu ti ng disk i s  perforated by a certain number 

u f  h oles of s uch size as t o  admi t freely t h e  seed or corn. A double row of 

ve rth'al brushes i s  arranged t o  allow the seed to 1111 tne h o les t o  tne rlID. 
MHi to brush.o ft the other Beed to drop Into the other holes when the Bame 

are approaching to war.! them by the revolving of the disk. By suItable ad· 
j us t men t the a m o u n t  o f  seed pa8slng to t he distributer disk may be regu ' 

lated.  The seeds p a , .  do wn os each hole discharges Its contents in to the 
lower part of the planter,  dropping o n  a n  Inclined band spring. The seed 

I .  then canled Into  tbe ground by the descending p lunger e n d .  The spring 
action Of tlle band presse s lts end llrmly against  the p lunger, so that n o  seed 

can escap e .  I t  l!IerVES,  also ,o n  t h e  upward motion of p lungeT',B s u  scra.per to 

clean the saIDe from the adhering dirt.  The depth t o which the plnnger I. 
In tende:1 to pen e trate the ground and dep osi t  the seed can be a dj us ted as 
the dllfere n t  soils rectuire It . 

I mproved K n l l e  C l eanl'r lL u d  PoU"her. 

<Je v e lira Ii . She ,dou , Xew Yorl< clty.-Thls Invention c onslstB In the lIn· 
provement o f  knife cleaners by the in tro dnctlo n of a spring.pressed holder 
provided with a h ori zontally slotted top p l ( c e ,  and combined with a lever 
having a si d e  p tv o t working i n  sl o t . By this improvemen t ,  a knife drawn 

b a c k  and f or th II fe w timcs n o t  oIlly c ome . out perfect l y clean bu t beau· 

t i f ully p oli sh ed . 

I m \>l'oved Car Axle L ubricator. 

. James E .  Beri ng , � e wburgh . X .  Y . -Th i s invention relates t o  Uleall S  for 
l ubri cating tb e parts o f  a car axle j ournal, whereby the surface o f  tbe 

Hange au(i the body of .j ournal .re automatica lly provided with a gradu,, �ed 
s u p p l y  of 011 or lubricating snbstance . 

I m proved A dj a stable B ench Vi .. e. 

.J eremy B. Ward well , Lawrence, Mass.-This lnventlon Is a be nch jack for 
earpcnters' aud cabInet makers' u s e ,  for h oldt ng boards while being jOinted.  
:, bar i .  slotted t o  receive the j a w .  o n d  has notches t o  receIve the pawl, by 

w hich the jaw i s  supp ort ed wb e a adj nsted . The j a w  ba.  rat ch et teeth 
formed upon Its U Pller side . The shank also passes through th e fram e ,  the 
forward e n d  o f  w h ich i s  s o  formed as to lit and slide up on ways fonned up­
OIl the rear side o f  the ratchet bar. By sui table construction the shank of 
t h e jaw holds a p i e c e  i n  placo i n  t h e frame, wlllch fonns a rest and also 
holtls t he frnme In plnce upon the rear side of th e  ratchet bar. To the for· 
ward end of tho piece Is ;Jlvoted a pa wl , which Is so fonned that I ts own 
w elgb t may hold its l owe r o r  engaging end agains t the notched forward 

s i de o f  th e  bar. Th e pawl thus supp orts the rest ,  the (rame, and the jaw, ln 
any p osition Into wblch they may b e  adjusted, the said parts al l  moving 
toget:'er. There i s  &lso o ther mechanism which allows the jaw to be more 
accurately adj us te d t o  the thickness of th e  board t o  b e  h eld . In uBlng the 
device , the ratchet bar i. secured to the bench at a proper distance from 
the vlse,'and the jaw Is adj usted at the proper hlght to receive the board . 
The board Is then arranged In place and the jaw pushed In against the aide 

of the said board. 

Jtitutifit �mmtan. 
Improved Gratn HnJlInlr lliachine. 

Oren F. C ook, Grand Island, Cal . -This Invention relates t o  a process for 
re moving from grain Its ont er husk or bran, and It eo n slsts , nrat , In subject 
Ing the grain after the ordinary cleani ng to the a c t i o n  of water o r  s team , 

to soften the husk ,  then pas.lng It between two rougl1en e d  metallic sur· 
faces, o n e  revolving within the other. 

I m proved Boat Gripe and C l'ane Keeper. 

FranclB M .  Ho wes,  Somervllle.,Mass . -Thls Invention relates to the gripes 
and cranes used on board o f a  vessel for the purpose of handling the boats,  
a n d  con olBts I n  c ombin in g a l e v e r  h a v I n g  c l a m p  and hook chain with a sin· 
gle chuck to hold t h e  boat In position on deck, and allow it to be easily d e ·  

t aeh ed , swung out.  and let  do wn I n t o  the w ater. 

I m proved l\lateh B o x .  

Morris L .  Drum ,  Philadelphia, PR.-Tlle object o f  this I n y e n t i o n  i s  t o pro 
vide s :lfe and convcLient receptacles for matches,  connected with t h e  ga­
burner bracket ;  and it  c on sist s i n  the match safe c ombin e d  with the brack� 

et, which was de scri bed and i l lustrated o n  page 342 o f  our last volume. 

I m pI'oved Corn P l a n ter. 

... \ndrc w Springs teen, Oquawka, Ill.-Dy Buitable arrangement a plate not 

only Sf'rves u.s a guide for t h e  corn , b u t  at the same time t h e  al t erna ti ng 

movement of a roller gtves to tbe sa i d plate an up and do wn m o v e m e n t ,  s o  
t.hat I t may push out any dirt that may enter t h e  In terior o f  t h c  s taudard. 

..:\ s tirrer I>asses t hr v ugh a h ol e i n  t he side o f  th e hopper,  so t h a t the stirrer 
may move back and forth In the hopper above the disch arge o p ening, and 
thus keep the corn st irred u p ,  so that I t  cannot clog and will  pa 's o u t  freely.  
The stirrer moves back mnd forth close t o  the upper side o f  t h e  droppin g 
roller, 80 8S to ope ra te as a. cut 011 to preyent any more .. seed than eno ugh 

to 1111 the dropping recesses from bei n ·,  carri e d  o u t  by sai d  roller.  Cover· 
ing plo w s or wings, which are at tache d t o  the si des of the lower end of the 
standard , are formed t o  guide the " 0 11 Into the furrow a t  tee rear o f  
�afd s t a n d a r d  and cov er th e B ee d . . 

• I m proved llli ddling" Purifier. 

ueOl'S{c-Par'ker, Po ughk e e p �le , X. Y . -On t h e  t o p  o f  a rect&ngular elise,  
near on e eBd, i s  a fU llnei·sh aped receiver,  which is to b e  placed dire c tly 

under the 1I00r on which th e p ile of  middlings lies,  the 1I00r h avi n g a h ole 
as large a. the top of t h e  funnel,  or the reabou t . In the opening of the 
funnel  i s  a revolvi ng cone t'eeder n e a rly fi l l i n g  the o p ening. This con e ,  
w h i c h  i 8  adjustable vertically t o  o p e n  'he passage m o r e  o r  l e s s ,  I s  provi ded 
w i t ; ,  grooves In t he si des , which facilitate th e feedi ng by scra pi ng olf t h e  
maRS lyin g upon the cone regularly, and. producing a n  even B t r e a m .  It i s  

re,'olved by gearing a t  t h e  l o w e r  end,  c o n n e c t e d  w ith the mai n  driving 
shafl . Immediately under the cone Is a lIat Bhaklng sieve hung by h oo ks at 
the upper end to tile wall of  the case,  and at the lower end resting o n  the 
earns, w hich lift It Bnd let It  fall at eJ ch revolution. A t  the lower end tb e 

coarse m1.tters eBcape, to be blo wn o u t  of tbe case by t he blast from the 
fan , b u t  the liner po rtions fall thro ugh the sieve on t h e  re t urni ng chute 
attached to the under side o (  t he sieve, and descending toward the upper 
e n d  of the next sieve b e l o w ,  o n  wh ich I t  discharges .  This sle" e i s like the 
one above, except I t Is a lit tle liner.  The coarse light matters (rom t k e  
l o w e r  si ev e a l s o  e s c a p e  o tl'  the e n d . a n d  are b l o w n  o u t  o f  the case . These 
are again separated i n to t w o  grades by th e  plates and a p assagc which t u r  ..  

the heavier p Oi ti ons downward, wh i l e  the ligh te r portions pas. over and 
beyo n d .  

I m nroved Rotary E U K i n e .  
P e t e r  'Vorr.l l l , Sugarto w n ,  POl . - T h e  I:\teaul e n t ers successiycly Into t w o  

eyl�n<lerB b o t h  fast  to the main sh af t and i n  each of w h i c h  i s  a p i ston wheel. 
Each wheel 11a8 three piston:3, so t h a t  t wo are a l w a.ys uuder s t e a m  prcssure 

when th e third one Is taktng steam. The pistons are of p e culiar construc· 
tion, being l o ngltndlnal sections of .. cylinder, with a circ u l a r  head at  each 

end, upon which are j o urnals,  to  the latter o f  wh ich a crank Is at tachM . 

When the pi stons reacil the abutment", they are turned so as to lit i n t o  the 
"avi t i e3 . As they l eave t h (' c a v i t y ,  t h e y  are directly turned so that the 
oroad and more fla t t e n e d  sides take stea.m, thus making the steam surface o r  
area of the piston grea t e r  t h a n  the a r e a  o f  the cyUnder. T h e  steam i s  intro 
ducpd I n t o  the lirst cylinder from b e l o w ,  thc valve being operated by lUe ans 

of a lever , which is held in p O S i t i o n  by mean s of a spri ng lever and circle. 
The c :\.baust apertu re o pen s  from th e  se cond cyU n der . Tb e in termediate 
,"aIv e s  be t we en cylinders are placed back of the abutment s , and a re oper­

ated by me "ns of t h e  ribs on t il e plates o f  the pist on wheels. The ends of 
tht� val ves project inward, and are tr!angular in cross section.  As the 

whe els revolye, thc end o f  the ribs s trikes one of  the angles,  and turns the 

val,-e HO that the p orts adm i t  and exhaust steam. It will  be scen that the 

� t('am , after doi ng' work, and, conse quently, losing a portion o f  heat an d 

pr essure in the first cylinder, Is exhaus t e d  I n t o  t b e  second cylinder, where 

it B e t s  u o o n  the p i st o ns In t h e  same manner,  doing more work, a n d  part ing 
with a large portion of i t s  rem:dntng he at a nd pressure . 

I m p rove,1 Fire Place. 

William Hoyland. Newcastle.  Pa .-A couple o r  side plates  are se. up righ t  
In a groove in a cast m e t a l  bed plate,  s a i d  plates being c u rved t o  corres· 
poud with the said groo ve . They are arranged o n  o p p o s i t e  sides of the be(1 

piece, to rest at t h e  back against t he parti t i o n  wall,  being about as w i d e  a s  

the thickness of the  wall, a n d  8S  IIl gll as t he fi r e  place is t o  b e .  'I'hey are 

fastcned tn the groove,  at the l o wer end, by a flangc. 1.'he fire gra t e  if! a 

round basket fitting the side plates,  and m o u n t e d  on a p iv o t  so as to turn 

freely. It has a partition o f  tire brick dividIng I t  a s  high as the back plates,  
o f  which there Is one lor each room. The gr. t e ,  toge ther with i t s  parti t i o n  

l'an hf'  t urned 80 that o n e  fire i n  one part o f  the grate will  warm b o t h  rooms 

o r  i t  (�an be turned half way around, a n d  th us change t h e  fire from one room 
t o  the other, which may he de.irable when only a li tt le heat Is r e<luired for 
ventilating the rooms, or wh en the temprrature Is not yery low . 

I m proved "" u t Lock. 
Uharlcs A. Howard, Po ntiac , :Mi c h .-Four n u t s  are locked by thhl i n v ell· 

tlon. This I. the nUIDiler o f  bolt. usually employed for securing IIsh plates 
to rat! joints.  The en d o f  t h e  pl a t e  locks the lirst nut.  The s e cond n u t  Is  

tuclosed b y  a .quare hole In tlw plate.  T h e  third nut  is  locked by a lock 
plate,  and the fo urth nut by t he end of t h e  l o ck plate,  or by bo th . The end 
o f  t h e  s pring plate extends sulllclently far t o  form a spring, and Is re(lueed 
iu  wi d tb ,  80 that I t  pa.ses through .. slot or hole i n  the lo ck ing plate.  By 

raising the end of the l o ck plate to a righ t angle, the third nut I s  nnloeked 
and the .prlng plate can b e  removed w l lhout dllllculty. The ten sto n  of the 
spring o r  the spring plate holds the locking plate in  place. 

BUltou 1I0ie !oOtitcbiulr Attachment for SewinK Macb i ne�. 
Carl A. Hansen a n d  George Harl e y ,  Guelpb, Canada .-Thls lnvent i o n c o u ­

sists of a p p aratus m o u n t e d  o n  a frame arranged t o  be atta ched t o  t h e  

head o f  a. ti e  wing mach i n e .  and c o n n e c t e d  t o  the needle bar t o  b e  o p e ra t c d .  

Thc devi ce Is  arrangpd t o  c a u s e a hook t o p a s s  down thro ugh the t h r o a t  
plate,  and engage l h e  thread immediately a f t c r  t h e  shut tle has p a s s e d  
through th e  l oo p , dra w i t up th rough l h e  bu tto n hole,  and presen t  I t  to a 

pusher , which,  by a portion of said a p paratus.  Is caus e d  to carry t h e  loop 
beyond the needle,  and hold I t  u nt t ! the needle goes d o w n through It and 
c omp letes the stitch . 

Improved Clothe.. 'VriulreI". 

John Sellman, Gro t o n ,  N .  Y.-The j o urnals of the r o B s  w ork III slotH I n  

the s tandards, a n d  upon the journals of t h e  up per r o l l  are pl n c e (l h a l f  
hearings, u p o n  w h t c h  rest  th e c n d s  of the curved spring, t h e  mhldl e p a r t  o f  
w h i c h  I s  attach ed t o  t b e  t o p  bar.  T o  one j ournal o f  each r o l l  i s  a tta ch e d . 

gear wheel,  the teeth of "tVhich mesh u p o n  a circ l e of p I n s  or cogs a U a c h e d  

to the side of a disk o r  wheel  a ttach ed to the o t he r  j o urnal.; o (  t h e  rol l •.  
Th e gearing, thus c o n s t r u c t e d ,  g i v e s  gre a t e r  capacity t o  t h e  m a c h I n e ,  u r  

all o w s t h e  rolls t o  work closer tOllether o r  brther apart w i t h o u t  blndl o g  o r  
ge tt ing out o f  gear . U p o n  the e dge o f  the gear w h e e l  of the l o w e r  r o l l  I s  

fonned an outwardly projecting lIange upon t h e  I n n e r  8urface o f  w h l e n  

are formed g e a r  teeth, lnto w h i c h  mesh the t e e t h  o f  the small pinion wheel,  
a t tached t o  the crank shaft,  which w orks I n  a lo ng b e a r i n g  I n  a b ra cke t 

attached to the standard. T h i s  c o nstructio n  Is claimed to glvc a greatly 

Increased power t o the wringer. 

I m proved B ird Caire. 
Edward Hutchinson, New York clty.-This Invention c Oll sls t; of a perch 

for bIrd cages , constrncted In t w o  part s ,  whIch are tongu ed and grooved 
t ogether 80 &8 t o form a very na rroW' crack along each Sid e,  Buch 8S insects 
and vermin, whleh Infest birds, like to hide In, and so that the two parts of 
the perch can be readily taken apart to destroy the insects, wilen �he perell 
18 removed from the cage. 

[JANUARY 1 7, 1 874. 
Improved Garden C ul tivating Implement. 

David �lack, Barnesvllle,  Kan . -Tbfs i n vention i8  an improved implement 
for use of garden ers , nursery men, e t c . ,  for cul th�at lng various p l a n t s  by 

band. I t includes a sh ovel or plow, rake,  weed cutter,  clod-brea.k l n g  ro l ler , 

and an adjustable transporting wheel . T h e  p lo w  Is made doubie,  o n e  e n d  
b e i n g  m a d e  small and t h e  o t h e r  large . s o  that o n e  or the other e u d  may be 
used, according as the work t o  be do n e may require. The forked shank o (  
the r a k e  Is bolted to the standard. Tile blade o f  the w e e d  c u t t e r  i s  ma de 
V shaped, and Is secured to the ends of the arm s of the shank, which I s ,  I n  
turn, secured t o  t h e  standard by the Sallle b o l t  t h a t  sec ures t h e  pl o w .  T h e  
same means securf> t h e  rol le r by I ts shlln k .  T h e  function of t h e  rake i s  t o  
clear t h e  surface o f  vines,  weeds.  etc. ,  whose roots o r  s t e m s  may have been 

severed by the c u t ter. The roller 1 s  used by the w e e d  cutter and rake,  
principally for t h e purpose o f  p re vcnting the fo rme r e n t ering the e urth t o o  

far o r  s ust a.ini ng t o o  m u c h  of t h e  � c tgh t of the frame o f  the i mpl emen t . 
The shovel is de tach e d when the weed cutter is mied, or e lse t urncd so as 

t o be cro s s w i s e  of the stan dard. Similarly t h e  w e e d  c u t ter Is de t ache d 
when the sh ove l i� u b c d ,  

Impl'oved M.'o. c h i n e  for Drawinlr Wire • 
Joseph Woods and E d w i n  Woods.  Warri n g t o n ,  Great lIri taln.-The a p e r ·  

t ures in the p l a t e s  o r  d i e s  a r e  o f  successively decreasing dlametcrs,  t h e  l � s t  

bei ng o f  the p r o p e r  size for bringI n g the wire to t h e  I n t e n d e d  g a g e ,  a n d  t h e  

numbers of t e eth in t h c  p l Uion s arc s o  proport ' o n e d  a s  t o  ca u se t h e  

pulleys a n d  b l o c k  t o  r o t tt. t c  at an i n crc a�ed surface s p e e d  1 n  p ro port i on t o  

the att enuati J n  o f  t h e  w ire . Motiol l  being now c o mmunicat ed to the main 

shaft, the wire is dra wn by the p u l ley s ;lccesslvely throngh the dllferent 

d i e s ,  the nnmb ers o f  te eth i n  t h e  p i n ions bei ng , as explained , i n  s uch pro­
portions as t" enable the pulleys to  take up the Increasing length of wire . 
Instead of the pulleys being of the saIDe diamet er,  arranged to be driven a t  

different speeds a s  regardd t h e i r  revolutions,  t h e y  mtght b e  o f  diam e ters 
increasing to wtt.rd the b l o c k ,  i n  w hi ch ca.se the series of bevel p i nt o n s  
might be furnish ed with e q u a l  numbers o f  t e e t h ; f llrt aer. I n stea.d of o n e  
pulley being u s e d  f o r  e a c h  dra w p l a t e  or dIe n n d  th e w i r e  w o u n d  around 
such pulley, a s ertes o f  sm.all pulleYd (say, thred might be employe d .  t h e  

wire passing alternately under a nd o v e r  t h e m ,  so as t o  p r o v i d e  sutHc l c n t  

s urface f o r  holding contact w i t h  the wire . The tiurface 8 p e e d �  o f  t he p u l  

l eys a n d  block w ill be requ ire d t o  b e  vari ed i n  p ract ice f o r  o h v i o us re :.u:!O u � "  
such 8S w h e n  drawing w l r c  of trO ll , s h . e l ,  or bra�s : b u t  t h e  adJ u s t m c n  t o f  
th e said pull eys a n d  bl eck.  s o  a s  t o  p ro vi de a corre c t  surface vel o c i t y  
w i l l  be simp le t o p rac ti c al wi re dra w ers . 

I m prove.1 0001" !SpriUIl. 
}'rancb, H .  Hlch a rd!; , "S" c w  Brita i n , C o n n . - A  t u b e  is p i v o t e d  to a brar k e t  

attached to t h e caSing', and supported by a s econ d h r a c k e t  p a s 5 i n .!l  t h ro u gh 

a slot In i ts  bottom and secured to l h e  do or . In the rear part of t h e  t u t.e i s  
place d a. coile d spring o f  suftlci e n t  stre llgth t o  s h u t  the d o o r  q ui c k ly a n d  
w i t h  a slam , if  al Jowe d  to a c t  frecly.  The forward c n d  o f  th j �p l'lng r e s t s  

agains t a. p iston , which i s  attached t o  t h e  e n d  o t  t l i e  uoa l" b .·;J.c :' e t ,  so  u s  t o  
move back a n d  forth through t h e t ube . Th e p i s to n 1 8  made u f  such a tl ; ze 

as to slide freely t h ro ugb t h e  tube,  a n d to i t s  forward e n d 1� aU � r h e u  a (' u p  

p ed packing, m a d e  o f  leather or o the r ,", u itable materi a. l ,  li l l t l  w h ich m o v e s 
freely thru ugh l h e tube as t he p i Rt on m o v c s  t o ward th� r C tl r  ( 'nd of t h e  s a 1 d  

t ube , a n d  w h i c h ,  w h e n  t h e  p i t; tOIl movl' S  forward,  "H .'rves R !\  a va l ve t o  I )u�h 
t h e  ai r  forward,  a n d  thUd cU r311 i u n  t h e  p l t1 t o n  u p on Cl.. Bl p r  •• s. d Ol f r ,  AU  lit;  to 
ch eck t h e  d o o r  j u s t  before I t  e loHes .  an(l  tll U �  pri.' y e u t  It from SLUl ! m l Il J?  

T he a i r  e�capes t hro ugh t h e  f o r w ard c n d  o f  t h e  t U IJt' ,  w ll e r e  i t s  escnpe i s  
regula t ed by a. grooved scre w .  

I m prove.l � t c n lll E na in e • 
Abram Beekman,  of New Yurk c t t y . -Part of t he b o U c r  c onsti tutes a 

wh ep. I case,  In which there i s a. w h e e l  to w h i ch th; �  s t l, �m Iii de l iv ere d to the 

boHer t hrough a p assa.ge on one stde o t  the vertf l �[l l c ell t t ' l' o f  t h e wheel. to 

give the steam that direction at s ta r t t n� by tlw h'ss�r w l ' igh t  o f  t h e  w it t e r  

o n  t h a t  s i d e ,  d u e  t o  the l e s s e r  h igh t of  t h c w a t e r  c o l u m n .  l'h ere h �  a no t he r 
pa� sage from t h e  b o i l e r to t h e  o th e r  � i <l l �  of t h e  w h pt' i i ll t o  w h ii ! l l  th e SL' U ffi  
is  dIrec t ed hy a v a t v e .  W h e n  i t  is  detiirc(L t o  I'H u p  t he w h f' t' l ,  M i d  v a l ve 
closcs the pae sage . The ,.,leam r i H e s  ng'ainst  t h ! '  W h e e l ,  a n d  i l l l p � ls it wi t h a 
force go ve rn e d by t h e  htg-ht of the w a t e r  eol U lll ll  a n d  t h e  a m ou n t of s t e a m  
generat e d . In the up p er p li rt of wat er clt'lmlJer,  t h e  steam condenses a n d  

1I 0 w s  b a c k  I n t o  the b o i l ,'r.  
I nHnouT ed R o a d  �("lonper. 

Jamcs W . 'Velitoll , \ViIHbor, 1 1 1 . ,  a s s l g' l w r  t o  Turn er :.\1 . J o h n s o n ,  sf �ame 

place.-This invcn tioll i s  n m�ch i ll e for gradi ng roads. T h e  fo rwa rd 
ends of 8 mol d board and l a nd side ure securely a t tach e d  to 8 eas t p o i n t  
w h i c h  i s  made e o m " w h a t  l i k e  a p lo w . The lower part o f  t h e  mold board I.  
faced wi th a s t e e l l . la t " ,  w h i c h  pro.1 . .  c t s  bene at h t h e  lower edge of t h e  s a i d  
mold board. By s ui ta ble c O llst ru e t i o n ,  b y  b e ari n g d o w n  upon t h e  rear {,lid 
o f a. le ver, the fO T\'rard end of t h e  macb tn e w i n  be rai s e d from the groun d 
for convenienct' In turn i n g .  By l o wering the fre e e n d  of an o th e r le ver , the 
rea r  e n d  o f  t h e  m ilC l l i n Q will lfe r a i s e d  and s u pp orte d u pon a rear castcr 

wheel . By lue.ns o f  " sharp ri m m e d  g u i d e  wheel,  t h e  m a c h i n e  m a y  btl 
guided as (lcsirc u .  

Improv,·d Rotary Engine • 
Leonard H. W o o d . ,  Syracuse,  X. Y .-The object of this I nVen ti on is t o 

produce a ro ta.ry engine, which o vercomes s ome of the defe c t ::J  of that class 
o f  engi ne s by being built very compactly, having no d ead centers, a n d  

reversln� 1f 1 ' h  p l.!rfec t e a s e .  Thc i n vention c o n s i s t s  o f  the arrangeme nt 

In an O u t e r  steam cylinder with abutment s ,  of a rotat ing drum on a B t a ·  
tionary hollow s h a f t  w i t h  s t e a m  p o r t s ,  by whi ch the steam I, alternat ely 

applle<l to v ibra ting gates pla ced at right angles In t he t w o  sections of t h e  

d r u m ,  and exhau sted by sui Lt bl e p o r t s .  

I m proved C oftee P o t .  

Joha E .  W e b e r  and Pe ter Knutson,  La Crosse , WIs . -The pot Is com­
p osed of three dlfterent .ectlons-the upper o r  water receptacle, the m i d ·  

d I e  one, into whiCh the gas ,  alcobol, o r  coal  oil lamp I s  placed . and the lower 
receptacle, for  t h e  c olfee or other artlcl"s which are In tended t o  b e  boil e d .  
The lower part Is  de tachable , and the c aftce , t e a ,  etc . , p l a c e d  therein. Th e 
upper re cep tacles Is IIll e d  WI til w a ter , closed tightly, and the lamp tben 
ligh t e d .  The generation o f  tile steam forces the b o i l i n g  w a t e r  up through 
0. tu be to a. glB S S  bulb, and then , through a sma.ller tube and s trainer,  to t h e  
l o we r part, extracting t h e  stre n g t h  o f  t h e  colfe e .  T h e  lam p is  th en extln . 
guiEhed, and t h e  IIqnld slowly drawn up agai n Into the water rec e p tacle . 

The process is re peated, if the coft'ee Is desired to be very strong. T h e �la s s  

h u l o  o r  t n b c  inriicates,  by t h e  pa��nge o f  t he liqu t d t hro ugh H ,  thc dttl'erl' n t 
S lugC3 of t h e  (' o o k i n g  proced 3 .  T h e  c o ffe e is then drawn ott· for usc . 

I m ).ruved Heate .. a mi F e eder for Boiler ... 

Uarner <J. Williams .  Catski i l .  X. Y.-To t h e  fe ed w a t e r  p i p e ,  a n d  a c e r l a l n  
dltltance a p a r t ,  a r e  c on n e c t e d t u b � s  l e a d i n g  f r o m  t h e  l o w e r  r e a r  p o r t i o n  

aud f r o m  the m i ddle o f  th e u n d e r  S i d e  o f  the bo n er . The wa t e r forced 

along the f e e tI pipe past t h e junctions w i t h  t h e  t ubes n aturally i n d u c e s  

curre n t G  from t h e  b o i ler b y  t h e  (rlct i on M Its p articles w i t h  the p a r t i c l e s  

o f  the water c o m i n g  i ll a t the o t h e r  p i p e s ,  w h i c h ,  u n i t i n g  wUh the fe e d  

water, re-c ll t c rs t h e  boi l er again along w i t h  It . T o  increase t h i s  act l O ll , a 
con tri vance slmilur  to tne head of a s t e a m  s i p h o n  or injector is arrange d 
In the feed p i p e  at til e  p oi n t of entry th e rcin of ench t u be . By tll is  pla n , i t  
Is claimed l h a t  the f e e d  water will  be h eate d n e a r l y  t o  the degree of t h e  

watcr I I I  the bo i ler , w h i c h  I s  much greater tItan i t  can b e  h e a t e d  by t h e  

ordinary f e e d  wa t e r h e a t e r s .  

I m proved Steam a n d  Vapor Generator. 

Hichard Breretoll ,  Ea:,ton, Pa . ,  aSSignor to BenjamIn D o uglass,  Mon t 
rose , X. J . -This i n ve nt i on relates to the i n s t a n tan e o u s  develo p m e n t  o f  
s tcam or vapor from ftuid  sub s tanccs b y  a p p lication o f  t h e  flubsta n c e s  t o  
h i ��hly hea t cd surfaces i n  e xpa.nders . T h e  el? sential feature o f  the i uv c n · 
tion ts a. s eri es o f h lJ llo w  spherI cal balls or e xpan ders , with a feed pi p e  a n d  

j e t  bulb t o  each, s o  arrd D ge d  that each receives i t s  d u e  measure o f  f e e d  i n  

s uch s m a l l  quant i ty tha.t the force o r  th e instantaneous e x p a n s I o n I s  C O D ­
tro lled by the balls,  and t h e  vapor prod uced i s  s e n t  therefrom .  a l o n g  wltb 
that from the o ther balls , to th e  p i p e  which conducts i t  to the engi n e ,  i n  
s uch man ncr t h a t  t here t s  n o accumulation anywhere larger than t h e  c o n ­
ducting passage . By this means, It Is claimed, the gre a t  pressure a t t a i n ·  
a b l e  by t h e  di rcct contact of the lI u l d  with t h e  red hot m c t a l  can b c  co n · 

t rolled as it could n o t  be In large chambers alfordlng any considerable 

ac c umnlation. Another feature of the Invention is  an arrangement o f  th e 
e xpansion balls In the furnace 80 as to be directly surrounded by the lire, to 
bring the Iluld 1nto tile most direct CQutact wIth t1ul.Ii1Khest heat of the dre 
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Tlte Uhargc f01' ln8ert;ou under this head lR $ 1  a Linl'. 

'Temples and Oil Cans. Ueo. Draper & Son, 
Hopedale.  Mass.  

Protect your Build ings-Fire and 'Yater 
proof ! One coat of GLues'  slate roofing paint I s equal 
t o  four of any other j it  fills up all holcs in shingle, fel t ,  
Un or iron roofs-aever cra cks nor scales o fr ;  s t o p s  all 
leaks, and i s  onJy sec . a gallon ready for use.  Hoaft; 
e x a m i n e d ,  painted and warran ted.  Local A gents want·  
cd. Send for t estimonia l s .  N .  Y. Slate Hoofing Co. , 
No . 6 Cedar St . ,  N. Y. �. Jl . -� .  Y.  L\qu1<1 Slate Roof· 
ing C o .  (or CU y on CO.'s)  Circular is copied from ours . 
We h a v e  no conucctlon with that f'onCCfn. 

\Vanted-A good Second hand Drop of me­
dium blz�. Address 1'. O. Box 2,253. New Hayell , Conn . 

Teleg. In�t's and Elect' !  Mach'y-Cb eap 
Outfits for Lp.arncrs . The best and ehcapcst Electric Ho· 
tel  Annunciator-lust's for Private  I . in eH-Gas Ligh t i ng 
Appara t u !:l ,  & c .  G. ,,�. S t o ckly,  Scy., Clevel a n d .  Ohi o .  

Abbe's Bolt �hclt i neA a n d  Palmer'H Power 
Hammers a s p e c i al ty.  S. C. F01'sai t h  & Co . ,  )[anches­
ter, N .  H. 

Daniel 's  Planer for sale,  2d hand. Plane� 
H fl .x2i i n .  Prtce $21O. F o rsaith &; Co., )Iallchester,  X . II .  

F o r  mv newly i mprove(\ Portahle Engiup,  
f r o m  2 t o  6 I I .  P. ,  a tl drc!'s L .  0- .  Skinner,  Eri{' ,  1'u. ( l a t c  
C h ittenango, X. Y . ) .  

To F .  \V. C .-\'Vp can gi\'c you tltl' ('heap­
est  and, WP- t h i n k .  the best  Water Eng-inc i n  use. Xu 
doubt Of success. \Vrite us-Bal t o . ,  Dec. 27, 1873. L. 
.M o rrison & C o .  

V e r t i cal Tubular Boilers-All sizes . Send 
for price l ist  Oefore p urchasin g .  Loyegrove & Co. , 121 
South .t th �t . ,  l 'h i ladclphia,  PI! . 

" :'u perior to all  otlwrs" -for all ki nds of 
work-Limet & C o . ' �  Frelich F iles .  They are  better, 
forged, uetter cu t ,  better tl'm p e red,  and cheaper than 
Englil'h tHes. Send for Price -List.  Homer Foot & C o . 
20 !'Iat t  S t . ,  :\ e w  York.  

Price only t h ree dollars-'l'he Tom Thumb 
E l ectric Telegraph . A compact worklllg Telegra p h  ap 
paratus,  fur �endl11g lll e B � ages, making magnel8 ,  t h e  
elect ric l igli t ,  giving alarms, and yarious o t h e r  p urpose :.: .  

Can b e  p u t  in oJleratton b y  a n y  lad.  Includes battery, 
key and wires.  :Kent ly paeked and sent to  all parts o f  

the wor:d o n  receipt  o f  price. F .  C .  Beach & Co . .  2(iO 
RroadwaY, cor. Warren St . ,  �ew York. 

B v toueliing differ e n t  buttons Oil the desk 
of the manager, ite can cOlll lllunicate with apv p erson in 
th e  cstah1ishment w i thout leaving hl� seat. The � I j n l a ·  
t u r e  Electric Telegraph-Splendid f o r  offices,  faetol'ies , 
shoJlR , dwell ings , c t c .  Price only :f5, with  battery .  etc . ,  
complete for working .  �Iade by .F .  C . Bcach & Co. ,  2fJO 
Broadway, corner ,\Varren St . ,  New York. The Scien t i fiC 
Amerieau cstabllshment,,,xew York. is  fitted with thcEe 
instruments.  

''Vanted-Situation by machinist fami l ial' 
at l u t h e ,  pIlUl eI'  and visc .  Addl'es�  )h .chin1s t .  Penn Yan, 
K. Y . ,  Box 28il. 

Steam Boiler and P ipe Covering-Economy, 
Safety, and Dura bility. Saves from ten t o  twenty per 
• ent . Chalmers Spence Company, foot East 9th St.,  N. Y 

Diamond Carbon , of all sizes and shapes,for 
drilling rock, sawing stone,  and turning emery wheels ; 
also Glaziers' Dh.mu uds. J . DickiulJon,64 Nassau St.N.Y, 

The .New Elastic 'l'rn,s presses uniforml�' 
all around the body, and holdH the Hupturc easy, night 
and day, t i l l  curcd. Sold cheap by the Elastic Truss Co . .  
68:3 Broadway, New York . 

Yon can get Improyed Machinery from 
Gear, Boston, �I a s s .  

Just P ublished-" 'Yorkshop Receipts" for 
Man ufacturers, MechaniCS, and Scientific Amateurs.  
$2,  maU free .  E .  & F. N. Spon, 446 Broome Street,  N. Y. 

Heliable 2d hand En.gines,Boilers,etc.,Cheap. 
Illustrated circulars free .  E . E .  Hoberts,52 Broadw'y. X. Y. 

The U niYersal Hand Planer i s  recommended 
tn  most favorable terms by all using them . Saves i t s  
cost i n  F i l e s  and t i m e  of workman tn a short time . 
Attached to a.uy Yise.  Jacob E. Sultterl1n.Manufacturer. 
60 Duane Street , New York. 

For Leather Manufacturers-Rights for 
Sale of  a n e w  patent process of  Coloring Leather : most 
delica.te COl ors ; from 1 c. per skin up. For particulars 
address Johil  Koppitz, 1 Studley Pl. .  Boston,  Mass.  

Wanted-Applications for Specimen Copies 
of The �llmu f.lcturer and Builder. The cheapest .Me ­
chanical and Scient1tlc Journal i l l  the world. $ �  a year ; $ 1  
6 m o s .  Address Austin Black,  Sec'y, 37 Park H o w ,  N. Y .  

Engines for �ale Cheap-Three 8x12 hori ­
zontal sta t i onary j one 1�x18 ; one 5x8. Als o ,  one second 
hand 'j a n d  8 ft .  jJlaners ; 2-8 ft.  20 in. s wIng Engice 
Lathes ; 1-6 f t .  1 5 i n .  hand. Enquire at  D. Frisbie & Co., 
�cw Haven,  Conn . 

For the best Small Portable Engine in mar­
ket ,  address Peter \Va.lrath , Chittenangv, N. Y. 

Brown's Coalyard Quarry & Contractors' Ap­
paratui:'! for holsttlig >.inti Cull vey1ng mater1al by tron cable .  
W.D. Andrews & !lro. ·114 Water st.N. Y .  

Hue's  " Li t tle Giant" Inj ectors, Cheapest 
and Best BGi :er  Feeder i n  the "llarket. W .  L. Cha�e & 

0. , 93, D:., 91 Liberty Street ,  :K e w  York . 
Flour, Feed , Paint, Ink, and all  other kinds 

of Mtll s .  Ross Bro's, ,\Villiamsuurgh, N.  Y . 
Mining, \Vrecking, Pumping, Drainage, or Lrrlgt:l.ting \l&.chlaerJ, f o r  s a l e  or ren.t. ::l e e  a.dvcrt1s��mcnt ,  

Andrew's Pat ent, inside page. 
Parties needing est imates for Machinery 

of allY K.llid, call OIJ ,  or address, W. L. Lhase & C o . ,  
93, 95, !)7  Liberty Stre e t .  N e w  York . 

Iron Steam l:!o xes for t:ltave Bolts & Veneer 
Cutting �fuchl n e 9 .  T. R. Bailey & Vail, Lockport, �. Y. 

Boult's Unrivaled Paneling, Variety Mold­
ng and Dovetailing .Machine . .Manufactured by B�tt le  

Creek :Machinery Company, B a t tle Creek.  �Iich.  
Buy Gear's Improved Balanced J ig Saw, 

Bost un, )1a S 1i .  

For Solid Wrought-iron Beams, etc., see arlo 
verttsement.  AddresB UnIon Iron MillS, P1ttsburgh, Pa.., 

or I1thograph, etc. 
For Bol t Fortring Machines, Bolt Holding 

Vises t o  upset by hand . J .  R .  Abbe, M a n c h ester, N . II'. 
Small Tools and Gear Wheels for Models. 

List tre e .  Goodnow & Wightman,23 Cornhlll,Boston,Ms.  

Bra ss Gear Wheels, for models, &c.,  made to 
order,  by D .  Gilbert & Son,  212 C hester St., Phlla.,  Pa. 

All Fruit-can Tools,Ferracute,Bridgeton,�.J. 

Dean's Steam Pumps, for all purposes ; En­
gines, Boilers, Iron and Wood Worktng Machinery of 
all descriptIOns. W. L.  Chase & Co.,  9S, 95, 97 Liberty 
Street,  New York. 

Lathes, Planers, Drills, Milling and Index Machines . Geo. S. Lincoln & Co., Hartford, Conn. 

'tituiifit 
For Solid Emery Wheels and Machinery, 

seu d  t.o the Union Stone Co . , Boston, Mass . , fo r  ctrcular. 
For best Presses, Dies and Fruit Can Tools, 

BUss & WlIIiams, cor. of Plymouth & Jay,Brooklyn.N.Y . 
Hydraulic Presses and Jacks, new and sec­

ond hanu. E, Lyo n ,  470 G rand Street, New York . 
Damper Regulators and Gage Cocks-For 

he be.t. addre.s Murrlll & Keizer, BalUmore , Md. 
Steam Fire Engines,R.J.Gonld,Newark,N.J. 

Peck's Patent Drop Press. For circul&l's, 
.ddresB MUo, Peck & Co .. �ew Haven, Conn. 

We are obliged to J.  H. W. for his expla­
natton of the degrees of proof of  alcohol1c spirit , but 
the subject I s  exhausted.-U. U. Ahould consult a maker 
of hay presses.-F . B. & S.  can harden Iron mflld boards 
by the processes of case hardpIl l n g  described on p. 3!i:�, 
vol. 25 . -T .  O .  M. wlll tlnd a good recipe for paste on p .  
280, v o l .  2 8 .  Shaving with p umlcestone i s  def'cri bed o n  
p p .  149, 180, 2 � 1 ,  y o l .  2ft 

T. H. G. asks : 'Vh"n is it  wintpr in Pata­
gonia (Cape Horn) and when is  it  midwinter thrl'P :' .A .  
'Vinter commences 011 the 21st of .June,  a n d  1 t  fA  mi tl· 
winter in the month o f  August. 

U. M. asks : 1. I f  a yesse! containing ;' ('u­
bic feet of compressed air be placed i nside of another 
vessel of 20 cubic feet capacity, and the  compressed air 
be very gradua'Hy let into this ycssel,  "t1th a proper 
m(,RUR of escape �o prevent an increafi5e of prt' B s urc, 
could a person breathe Inside t h e  large ycssel ? If  so,  
h o w  long would the compressf'ti air  supply the  neces-
8Rry amount of air for respiration,  t. h e  atr being com­
pressed to  200 Ibs. per flquare inch '! 2. How is  gas of am· 
monta made ? A .  1. A person making 15 respirati ons i n  
a minute w o u l d  r e q  u i r e ,  under ordinary circumstances,  
-t:-{ X 1 5  = 6-1;-) cubic inches of air .  The inner vessel  wouhl 
cnntain 200 -+- 15 X 5 X 1 i28 = 1151200 cubic inches of air 
at ordinary pressure. lIf'nec the air would support respil'u· 
tion for 1151200 -:- G45 = 173; � minute:.;. 2. Put equal 
weights o f  quicklime and sal ammoniac,  p owdered and 
intimately mixed, I n  a retort ; gently heat i t .  and an 
abundance of pure ammonia gas w i l l  be given oft. ..An 
ounce of sal ammoniac w1l1  yield about 380 cubic tnche s 
of the gas .  

C. E .  G. asks : How are we to reconcile the 
conclUSions of scientific men i n  regard t o  the strenllth 
o t"  Iron at extremes of temperature ? Common observa­
tion shows iron to be stronger at a temperature of from 
75° to 93° Fall . than at from 25° to  35u below zero. I went 
to  work on a very cold day; the thermometer showed 380 

below zero; in attempting to drive a mil l  dog with a mal­
let, I broke the dog i n  two places .  The iron showed 
clean breaks'. The rod was one inch square at oue break, 
and " inch round a t  the other, parting i n  both places at  
the same blow . I tr ied another dog and struck i t  fnto 
the log with m y  ha.nd covered by a buckSkin mitten . 
This dog also broke where It was � inch in diameter. 
Thinking i t  dangerous to try to run the saw, we though t 
we would try to get some stones and ice from the tail 
race that obstructed the water. I took a common crow­
bar ; and getting a short bIte under a sLone frozen in, I 
sprung the tar with my heft,  and the bar broke about 6 
Inches from the fulcrum, showing a perfectly clean 
break of 1 76'  tnches square iron . Thinking the laws of  
cohesion had suspended for a t ime,  we suspended oper­
attons un til a warmer day. This and the facts shown by 
H. H. Thurston are a paradox. A .  The following con­
clusIons. a s  stated by Professor Thurston in his paper on 
the u )lollwular Changes Produced tn Iron by Variations 
of Temperature." will probably make this matter plain . 
" 10 .  That the general effect of hwrease or decrease of 
temperature is,  in solid bodf e � ,  to ineraase their power 
of resistance t o  rupture,  or to cng,n - re of form, and their 
capability of sustaining ' dead ' loads. 11. That the gen­
eral effect of change of temperature is  t o  produce change 
of ductUity, and consequently, change of  resilience and 
power of resisting shocks and of carrying liYe loads. 
This change is  opposite in direction,  ani usually greater 
t n  degree tnan the variatioll simultaneously occurring in  
tenaCity. The practical result  of the whole investiga­
tion Is that iron and copper, and probably o ther metals, 
do n o t  lose their power of sustaining ' dead ' loads at 
low temperatures, but they do lose,  to a very serious ex­
tent,  their power of sustaining shocks or resisting sharp 
blows . "  

J .  M .  McG. asks : 'Vill yon gh'e m e  a g'ood 
plan for steaming and bend1llg ploW handles,  e tc . ?  \Vhat 
pressure of steam should be used, and how long should 
they remain in ? Is there anything that. if p u t  tn the 
water, wlll facilitate the softening of the WOod ? �.  Why 
were an the American quarter and halves of dollars 
made in the year 1853 stamped with an imitation of t h e  
sun's rays on the eagle S i d e ,  and none before or s ince ? 
A. 1 .  The steam chest for bending timber Is commonly 
made of wood, and connected with the boiler. It I s  the 
exposure to the heat of the steam that softens the WOOd, 
and probably nothing put into the water wlll hasten the 
process.  It does not  make m uch difference what p ress­
ure of steam is  maintained.  After the pieces are s'1ft­
cned, they are bent to shape, and then, being secured in 
that p osition,  are placed again i n  the s t e a m  chest,  to  
take a set .  2 .  Proba,bly because this suited the designe r  
at  t h a t  peri o d .  

C. C.  S. asks : 1 .  What is the length of  the 
:\1issls�dppt river from Cairo to N e w  Orleall � ? 2 .  'Vhat 
is  tlle speed of the current per hour between the3C two 
places ? 3 .  We wish to start from Cairo and go to Kew 
Orleans in a small boat.  Do you think this 1 s  feasible ? 
If not , why ? 4. 'Vould the wind aid us in s ailing l fl .  
'What size a n d  kind o f  a boat would y o u  advise us t o  
build ? 6.  Do y o u  k n o w  o f  a n y  g o o d  b o o k  describing the 
Mississippi ? A.  1.  l ,OJU milcs . 2 .  At High water, the 
velocity is about 2·6 mnes p e r  hour ; at  low water, he­
tween 1 ' 5:and 2'1 miles per hour ; mean velocity for mean 
v¥'ater,  2'26 mlles per  hour. 3, 4 .  Yes . 5.  Proba bly 1 t  will 
be best to  butId a cat· rigged CQnter board boat. from 18 

to ;W feet long. 6. There are n umerous guide books of 
the MiSSiSSippi,  whieh doubtless contain much that 
would be interesting and usefUl to you o n  your voyage . 

C. M. ll. asks : 1 .  'Vhat is decalcomania, 
and how do you h decalc " any thing ? 2 .  Is there any 
remedy for that every day annoyance, a bad col d I n  the 
throat ? A .  1. There are various methods o f  decalco· 
mania or tran'3ferrlng of pictures. The finest if;  t o  trans­
fer the pictures on wood. Paper pictures for this  pur. 
pose are now sold by the stationers. A varn ish I s  ap. 
pl1ed to the picture only, and i t  i.  then rres,ed o n  the 
wood.  When dry the paper is dampened and rubbed 
off with the tlngers , leaving the picture on the Wood. 2, 
The way to prevent taking cold is to keep the feet al­
ways warm and dry, the cbest well protected and to eat 
plenty of n ourishing food.  The remedies that have 
been prescribed for sore throat would till too much 

space to be in.erted here. Gargl1ng with strong sal . 

water i s a good remedy, if used the moment a sensation 
of soreness Is  perceived . Singers should wrap the throat 
up after exercise when going out into the cold air. but at 
o t h e r  times the throat should not be t o o  much covered, 
so as to harden it  to the weather. Growing beards is  
said to be a. good preventive against  colds  in the throat 
for those who have them t o  gro w .  

S. 'V. asks : How can I rnn a small bellows 
without uSlng my hand ? A. You might arrange a mo­
tion to be worked by your f?ot .  

R. B. S .  asks : 1 .  H o w  can I make a battery 
that 1 can sllvcr plate  with ? Would a n  ordinary local 
battery, such as is used in telegra p h  ofilees, do ? 2. Can 
you i nform mc how to clean snd polish shells of various 
kinds ? 3.  I have tried to make a Hero's fountain,  but 
have not succeeded very well .  Suppose I have t w o  tanks, 
each one holdIng five galloll s ,  what size should t h e  in­
side of the tubeb conneetin� thf'm together be ? Are all  
t h e  tulws t o  be the same size ? What hight should the 
top tauk be above the top o f  the other ? A. 1 .  We think 
such a hSlUcry would answer very wel1 . 2 .  Sec p. 12�, 
yo1. 27, and usc friction for giving a fine POllE-lh .  3. In­
si(le diameter of tubes, about one q uarter of an inch.  
All the tubes can be the same size except that  you 
should contract the opening for the jet. Hight of upper 
Yes'el below bottom one i 8  regulated by t h e  hight of jet  
reqnired.  From 4 to 5 feet  would do very well . 

''' . P. asks : \Vhat iR an average analysis 
o f  coal '! A.  ('arbon 7S ·(j3.  i. ly drogen 4 65, o xygen U ' 2 1 ,  

s u l p h u r  fi ' 5;'),  ash (consist ing of A i l i c a  or qnartz. oxide 
of iron, clay, potaRh�  soda) 2 ' .19. 

\V. 8. B. RaYR : 1. I h ave hCf'n told by Sp\'­
eral mccbanics  that a block cannot be  squared on all  
s ides.  that Is ,  that all the shIes of a. cube.  at  r1ght angleR to 
each other, cannot he obt:l ined hy a commun t ry sq uare . 
2. Can a screw be s e t  up ttghter wlth !l long screw driver 
than a �hort on(' ? What is  the theorr of thi s ? A .  1 .  

W e  think a block can b e  squared o n  all  sides b y  the use 
of a carpenter's  square, first drcssing one face out  of 
wind, and marking a squ:lre Ull it, to serve a s  a guide 
in laying off the other faces. 2 .  The i ncreased inefficien­
cy of a long screw drIver i s  due t o  the greater leverage 
afforded by inclining the tool ,  as already explained OD 
page 893, vol. 18. 

H. J. T. asks : Can a 10ColUotiYe start with 
more cars. one crank being on thc center or dead pOint,  
with the o ther crank below the axle,  or above the same ? 
A. There would be no difference in the two CaRel:o!-, (lX­
cept the po\ver requtred to lift t h e  crank and connect ­
iug rod from the lower half center. 

E. H. B.  aRks : 'Vhat iR  a remedy for biting­
the fingpr na11", ? A. Keep the fing'crs out of the month . 
If that fa1ls,  wear mitten • .  

R. H.  D. asks : 'Vill the same amount of 
power exerted on a long screw driver produce a greater 
effect than on a short one ? A .  As a matter of fac t ,  i t  i s  

well known that more effect can be produced with a 
long screw driver than a short one.  See p. 393, vol.  1 8 .  

A. D. says : I have a hollow iron cylinder, 
in which I have made a deep den t .  I have tried to fill 
the dent up by pouring i n  melted lead, but I could not 
make the lead to adhere to the iron . How can I make 
the lead stic k ? A.  You can make the lead adhere by 
boring hole. in the cyl inder. 

C. D. asks : 'Yhy is  it that, during rainy 
weather, when the air I s  filled with vapor of  water, the 
barometer falls ? A. The barometer falls  j ust beforc 
stormy weather. because the vapor in the atr 18  COU­
densed, thus I1ghtcnlng the column of atr that supports 
the mercury . 

U. ,J, V. D. 8ays : Yon suy that for casting 
small articles of lrc�n ,  plaster of Paris would be better 
than clay. WlI I it  also do for brass,  for articles 6 o r  8 
ozs. in weight ? Would vent holes be needed for the es­
cape of gas ? A .  We think that plaster of Paris would 
answer in thc cases mentioned, if proper vent holee were 
provided. 

P. G. K.  asks : Is it precisely 12  o'clock , 
noon,  at any given point when the sun is due south of 
that pOint ? Does i t  vary ? If s o ,  '\\'hat is  the varia.tion ? 
When is the sun due south of San Francisco at noon ? 
A. It is precisely noon under thl:'se circumstances at 
four times In the year, abou t  Decem ber 25, Aprl1 16,June 
16, and Septembtr 1 .  A t  all other times the n o o n  time, 
as shown by the sun, must be corrected by the equa tiOll 
of  time, which is glvcn tn the Nautical Almanac for every 
day of each ycar. In answer to  your other q uery, con­
sult a lawyer. 

J.  R. ask s : "'here should the draw bar of 
a locomotive be attached ? If above the center, she will 
tip up I n  front,  vf'rtteally. A .  As low down 8S possiblr . 

R 1\1. S. a sk s : 1 .  W hat is gasoline com­
posed of! 2.  Is i t  more dangerous t o  burn than common 
coal otI ? H so ,  why ? 3. What are naph tha and benzine 
composed of ? A .  1.  The term gasoline Is  a barbarism 
appl1ed to highly rectltled naphtha, one of the I1quid 
hydrocarbons distilled from petroleum. 2. It  fs  extremE­
ly dangerous to  a.ttempt to burn i t  in the ordinary man. 
ner, on account of its volatUity, the combustibility of its 
vapor, and its explosiveness when mingled with the air. 
3 .  Naphtha and benzine are two names for the Rarne 
thing. They are compounds of  hydrogen and carbo n .  
We do not k n o w  the other fluids y o u  mention . 

J. F. A. asks : What proportions of carhon­
ate of soda and sul ph uric acid,  each in solution of e qual 
quantities of water, will  gellerate the best q uality of 
carbonic actd gas for extinguishing fires ? A .  The qual­
fty of  the carbonic acid gas will n o t  be a1fected by vary­
ing the proportions o r  the strength of t.he solution� ("m­
ployed. 

L. H. D. asks : 1. How can I make a gold 
wash ? 2. How can I mold hald rubber. so that it shall 
retatn its elasticity ? A. 1 .  You can make a gold wash 
as  fo l l o w s : Dissolve 1 part of gold i n  3 parts of ni tro. 
mUria t i c  acId (a mixture of nitric and muriatic a cids) 
evaporate until vapors of chlorine cease to be evolved, 
and then se t the solution aside to crystalize. Dissolve 
the crYRtal R ,  which are the terchlorlde of gold, in water. 
To the solution add cther and shake the two together 
for some time . FInally pour off the upper p ortion , 
which is an e tllereal solution of gold. When this is ap· 
plted with  a earnel's hair brush to polished iron or steel,  
the ether soon eV9. porates and leaves t h e  surface cov. 
creel with a film of p ure gold. In this way any fancy de. 
vice or writing may be executed with fac1l1ty . 2.  When 
rubbe r i s melted i t  does not readily again become sOl1d .  
Your best plan is  to immerse the rubber in a mixture of 
biBulphuret of carbon 95 parts, and rectitled alcohol 5 
parts, untIl it swells into a pasty mas s ,  which may then 
be molded into any desired form . 

J. A. E. asks : Can you give me any infor­
mation respecting the merits of the Vera Cruz cement, 
used by the Mexicans for bUilding purposes ? 2. How 
can I construct a cheap borne made telesc:Jpe ? A. 1 .  It 
is very highly spoken of by engineers who have made ex­
periments to determine its qual1ties. 2.  See p. 7, vol . 30. 
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F. T. H. Rays : In try ing to make guu cot­

ton,  ( took a handful of cotton and poured UIJU ] 1  I t  Ol1 t' 
ounce of nitric and on(' half  ounce of sulphuric a ciu8 . 
mtxed wel1 ,  and al lowed to cool beforp pouri n g .  After  
allowing my cotton t o  remain in this  solut ion 10 or 1 3  miu­
utes ,  I removed it  and washed it unti l  the cotton did n o t  
h a v e  a n y  chemical c ffect on b l u e  litmus p a p e r .  I then 
dried and ignited it ,  but it b urnt only as common c o t t o n  
w o u l d  do.  A .  Y o u r  a C I d s  w e r e  n o t  i n  the p r o p e r  p r o ·  
portions a n d  probably n o t  s t rong enongh . T r e a t  as  fol . 
lows : Mix together equal m easures of concen t rated 
nitric acid (S .  G .  1'5) au d  concentrated sulphuric acl( 
(S.  G.  1'845) . When cool,  pour tnto  a glass yessel and 
Immerse in it  clean dry carded c o t t o n ,  in as loose a stat(' 
as pOSSibl e ,  for 4 or 5 min u t e s ,  promoting the action o f  
the Uqufd b r  st irring w i t h  a glass l'u d .  T h e n  p o u r  tlll' 
acids oft a n d  sq ueeze the cotton as dry as pos�lble,  by 
means of the glass rod, or between p l a t e s .  Then throw 
t h e  cotton into clean 80ft watl:'r, as large a quantity as  
pra.ct1cable, squeeze dry again, and then wash i n  a stream 
of water until the article i s  perfectly free from aci d .  
Lastly dry by a s t e o m  batil a t  about 180 0 Fall .  Only 
small quant1t ieR  of ('o t t o n  should be prepared at a Hme , 
and the grea.test caut ion observed in handling after maIl4 
ufacture . Good gun C O t t l)Jl explodes at 3000 1:'ah . ,  w i t h ·  
o u t  either smoke or  rCf-ielue . 

S. A. B. says : I am told that nitrogen may 
be formed by fabricJlting ('oke . 'Vil l  you I:'xplaln this ? 
Does it mean that coking t h e  (' 0:11 aceomplishes t t ,  and 
can it  be done i n  open air ? 2 .  H o w  much nitratt' o f  pota :O: 4  

s a  w11l b e  suffieienl to  p u t. ill a t u n  of fertlltzer ? A .  1 .  
There is  n o  free n i trogen formed i n  t h e  destructive dII.'· 
tilIation of coal . A ready meaUR 011 t h e  small scale of 
obtaining nitrogen iR  to h U rn l i p  t h e  oxygen .  in a hell 
glass filled with atr, OVCI' w a t f' l' . l>y tnpans of phosphorus .  
2 .  D r  . •  Jeannd's ferti 1 lz . �r  (f'C(' p. ·tO I ,  yol .  28) c0ntai n Fl  
2 5  per c e n t  n itrate o t  potash . 

J. 1\1. says :  I have a plain cyli nder hoiler Hi 
feet long. The fire goes n n d e l' it and up the smoke stack.  
\Vould a check \,,'all bui l t  at � h l' far ('!Hl of boiler save 
fuel ? A .  \Ve do n o t  thfn1..: the  p J'opo�(' <1 arrangem e n t  
will provn efficien t .  

A .  K .  askR : 1 .  \YIIH  t [HI ,; w i ll1R the fastest , 
a n d  where could I spe a good (1ra w1ng of t h e  8aIllB ? � .  
What is  the D ame of the !l uid whkh remon's  a l l  dirt  
from the works of a watch by tmrnerdOIl ? A .  1 .  Either 
the sword fi s h  or tunny.  You w i ll ll ud them i l l u s trate!l  
in almost any good eneyclopf'dia . 2.  See p .  9� of 0111' 
vol . 26. 

H. '1'. asks : How ean I m ake a fill ing foJ' 
walnut wood. that will take yarnlsh well ? ...\ . :\l ix w i t h  
good whiting such eolors a l'l  w i l l  produce t h e  desired 
hue. (Jive the wood a good coat of oil.  and sprhikle the 
mixture o\'er the work until i t  i s  pre t ty wen coYerl:'d , 
then rub in well w i th a soft rag. W i p e  oft' the BUpl'rt' l ' 
G U S  filling, let dry, and YRrr. lHh . 

MINERALS, ETC.-Specimens have been re ­

ceived from the f,)llowing correspondents, and 

pxamined with the results stated : 

S. S S.-Thls Is a�tin e specimen of micaceous oxide of 
iro n .  It is often foun(l tn connection with common 
speCUlar iron.  but rarely i n  sntHcicnt quantities to be 
explored by itaelf.  

N .  R .  T.  Jr.-l. Copper pyrite., a compound of copp e r  . 
iron, aItJ sulphur. 2. Quartz conglomerate . ::l. Iron py� 
rite') q quartz . 4 . Hed (?xtde of zinc and magnettc iron . 

W. H. IL- Th fR mIneral is a compact brown vxlcte of 
iro n .  

E. E .  B . -I .  Clay with oxide o f  iron . 2.  Clay contain.  
tng bro wn oxide of iron.  ; ; .  Bro wn q u a r t T- o  

D .  McD.-Your mineral i�  s h a l e ,  and i t :l.  p r e s e n c e  I s  
conSidered a strong Indicatio n of c o n I  in t h e  vicini t-y 
The bituminous variety, however. is  more closely ('o n ­
neeted with coal.  The presence of bitumen m�y be eMi­
ly determined by the smell . a fter heat1u,2' for a. moment 
I n  the tlame o f  a lamp. 

W .  S.-Your mineral Is  bog iron ore, a vartety of browIl 
OXide of Iron . Bog iron ore generally yieldR about 30 cf 
35 per cent of  cast iron ; but on account of i t s cont:linin  g 

a small proporti on of phosphoric acld.the b,\r iron made 
from it  is often more or less " cold short . "  It  t s  advan. 
tageous]y smelted with the brown oxide and other orcs 
of iron . 

Josiah M. Hess, 292 East 'Yashington street,  
Indianapolts, Ind . ,  wishes to know who makes the bt'st  
horse radish grater.  ""'11 1  SOllie corrpsponden t inform 
him ? .---------------------------

COMMUNICATIONS RECEIVED. 

The Editor of the SCIE�T{Frc A �IEmcx:\ 
ack nowledges, with much pleasure, the re­
ceipt of original papers and cont ributions 

upon the fol lowing Bubj ects : 

On Photographs of the Inyisihlp. By .T . H. 
On an Aerial Ship .  By 'V. O.  
On What to Do i n  Hard TinH'�. By (1 .  E.  

and by .T .  P. A. 

On the V('ntilation of tlw Senatp Chamhpl'. 

By It  T. C. 

On Small Steamer�. By ( t . S.  C. 
On a Xew l\IP!lns of Pro(lucing 

C. C. A. 
On Purify ing the Ai r. By S. B. 

By 

On A dministratiyp R dorm in the Patpnt  
O ffi c e .  By G .  R. 

On Som e New Inyention�.  By C. \Y . P. 
On an Instance o f  .\ tmosph(>rie R f'f :·act i o n .  

B y  T. II.  
On t l LP  AligmlH'nt. o f  th" Hoosa(' '1' 11111] (' L 

By C. F. 
On a 'Total Ecl ipse of the Moon . By ,T . �1. B, 

Also enquiries from the following : 
F. S .  L . -D. C . T . -K. A . H . -H. M . P . - G .  W. K.  
Correspondents tn  different parts  of the country ask 

"' .... ho-makes steam fire engines ? Who makeR a pI c  I tftt'r,  
of copper wire ? "�ho se1 1s  knitting machillf's ? ,\Vhere 
can machinery for light c ooper's work be obtain ed ? 
Makers of the above articles will probably promotf' 
their interests by advertll.ilfng, in rep'r,  In the RCIEX­TIFIC AMERICAN. 

Correspondents who write to ask the address of certain 
manufacturers, or where specified articles are to  be had, 
also those havillg goods for sale ,  or who wtlnt to find 
partners, should send with their communications an 
amount sutHcient to cover the cost of publication under 
the head of H Business and Personal " which Is specially 
devoted to such enquir1e • .  

© 1874 SCIENTIFIC AMERICAN, INC.
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Lamp w i c k ,  P .  �fartin . . . . . . . . . . . . . . . . . . . . . . . .  145 .li67 D I SCLA L\-fER. rOFFICIAL.] 

In dex of Inventions 
l . a m p  �l de p e n d a n t s ,  J. A Evarts . . . . . . . . . . . . . . . . H5,fi37 
Lan t e rn , magic,  L. J. �Iarp)' (r ) . . . . . . . . .  . . . . . . . . . . . . 5 .686 27,4'5.-BREEcn LOADING FIRE ARll.-B. Burton. 

FOR WHICII 

Letters Patent of the United States 
YIE RE GRA.NTE D r;-.; THE WEEK F.NDING 

December 16 ,  1 873, 
A:l'!'D EACH BE.\lUXG Tn.\1' DATE. 
f l'hose n�jrkeJ. ( I' )  s " e  reissued patents ] 

Alarm, t i l l ,  W. M a l l c k  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l! 5,t11 4 

Am �I� 't ' n .l. t l n �  g o l d  :l :l d s l h ' � r , .J. T , l u b rldge . . . . .  1 " :,) . 6J3 

A x l e s ,  r o l l i n g  c ,p rlag-e , .J ,  C Riellard�on . . . . . . . . . .  l i5,!)"!(i 
Bal e th' , c u tt o n ,  D B. S k i n n e r  . . . . . . . , . . . . . . . . . . . . .  14:; .:;3G 

Barrel t a p  and fau c e t ,  U. B.  Taylor . . . . . . . . . . . . . . . . H.1,6!);) 
Batti n :! ,  m � '{ l n Jl ,  F .  \\'. B l o (HL ,; o o u  . . . . . . . . . . . . . . . . U3,fi 1 5  

Bed..,tead,  80f ll ,  P. ,J , L a r s o n  . . . . . . . . . . . . . . . . . . . . . . . . 1-1 5 3(iS 

Bt> p !1 i \' c ,  L . .J . D i f' ll l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 5 .6:3·J 

B l l l l ll r d  t a ll l f' ,  C. S ,: h u l c n b u rg . . . . . . . . . . . . . . . . . . . . . . 1 4 3 ,3 �� 
B i t  bri.lc(' , \Y. E. i'erea u . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145 , -):24 
B ! a c �i l u g  b JX  h o l d e r , ::- .  T .  \VY0l 1 11  . . . . . . . . . . . . . . . . . .  U5,5 J I  
n O l l e r ,  agri c u l tura l .  H. A �ll' a r s  . . . . . . . . . . . . . . . . . . .  1 1 5 .") 1 7  
B o i l e r  f o r  warmi n ;  b u i l d i n g' S ,  C .  F H i t ch n g s  . . . . 1 1 5 OJ ! 
B o l l er, ",afety val " e ,  ", t e a m ,  l l . W. Shepard . . . . . . . ll5 .53-l 
B o l ler,  wash,  C J l v e r  & :\ l o s e l l' y  . . . . . . . . . . . . . . . . . . . .  J. l 5 ,5:",3 
E o i l e r  p l u g� on ferru l e d ,  1: . A. C o pela!:d . . . . . . . . . . .  1 -15,1' 3 1  
B o o t ,  G .  C . PJ. rk l· r . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . 1 15,33') 
.a o o t  h e e l s ,  bre ..l s t l n g , W. C ,  B u t l e r  . . . . . . . . . . . . . . . H5,t::c.!.l 
B u o t  h t � c l s ,  c u t t l  'I;  l C' a t h e r  for, M. II. I I .l l l  . . . . . . . .  U i ,(i,J ; 
B o o t  a n d  H n o e  t i p ,  F. \V . g . l t a e l J IH l e r  . . . . . . . . . . . . .  I n ,5�1 1 
B o u t � ,  h e e 1 l tlg,  L G r a f  . . . . . . . . . . . . . . . . . . . . . . . . . . . U3,H-t'i 
B o o t :i ,  b u ffi . l g .  G .  C .  H a w k i n s  . . . . .. . . . . . . . . . . . . . . . . . . 1 1;, . ;-)0 1  

B o t t l c  c o v e l' ,  \'{. ll 'J u rg u i gn o ll . . . . . . . . . . . . . . . . . . . . . .  1-! 5 .J': H  
B o x ,  J . ::;.  L ( ..: h  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ..J- ) . 3 ;�� 
Brid6' e ,  A. H� i l l u g' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 45 ,f)5 

Brld� c C O I U lll i l , J  .. Z d l \\"t,g'l'r . . . . . . . . . . . . . . . . . . . . . . . .  J.! ) ' :i4 5  

B r u � h  h o l li e r ,  C .  L \V . D.lkcr . . . . . . . . . . . . . . . . . . . . . . . 1-15 ,--l ; !) 
Bru:�h w o o ti s ,  s ' l a �) i n g' ,  .J • •  \Illes,  Jr . . . . . . . . . . . . . . . . . 1 ·1 3 5 Li 
B uihUng, fi rc pro o f , E VJ.c�lcr . . . . . . . . . . . . . . . . . . . . . .  1 15 " OU 
B u t t e r  \\ o r k e r ,  ::; .  I I .  B u s h  . . . . . . . . . . . . . . . . . . . . . . . . . . U:J,!i2-t 
B u t t o n  h u h l e r , )1 . ,J. C u o p e r  . . . .  , . . . . . . . . . . . . . . . . . . .  14:l ; t 6  
Call fur p l l ll t ,  c to. J .  W -:- ,i ' u i ury . . . . . . . . . . . . . . . . . . .  U5.G�U 
C a n d k s l i c ;{ ,  W H.  I I .  IIi : Jd� . . . . . . . . . . . . . . . . . . . . . . . . 1 43,51)2 
Car C O ll p l l llg, J .  W. H c � s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 ) ,f );)� 
(Jar C Q U p l l llg , W . D  M l l c i l c l l  . . . . . . . . . . . . . . . . . . . . . 1 43,GS � 

Car C O U iJ l l U g S ,  a u t oIll 1 t ic .  G-. II .  � l t' r r ; !l m  . . .. . . . . . . . 1 4 3 .!i7·� 

Cars, e l c \' I t i n � ,  e t c  . . \V. T .  ll e e :i llun .. . . . . . . . . . . . . . . \.1.1,0 1 1  
Car In,l t , J .  O ' ," c l l l  . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  I t3,3 <� 
Car, s l c e .> i n .; ,  J. T. &; D. n. Lt'ighton . . . . . . . . . . . . . . .  1-15, f j( )-l 

Car ij t 1 rLef, J . G . 'i' l l O I n I) 6 d Il . . . . . . . . . . . . . . . . . . . , . . .  1 15 UO,; 
Cars,  oraKe bell u f u r ,  D .  Wcl l J n g t o n  . . . . . . . . . . . . .  H.),GO,) 
C a r p e t  S L r e t c h � r  a d t cl � k c l" Z. A. \Vard. . . .  , . . . . .  1 -15 , ! jO� 
C J. rr La .;e a x. C:-:l. In m U LH � [U rc of, L 'l U C d  et a l . . . . . .  l Ei ,5 UJ  
C<lrriage , c n i ld's . S u u w  &; ilas 0 1 t i n e  . . . . . . . . . . . . . . . .  1 13 .(j!J·� 
Ca rl'i<lge w h e e l .  II .. tJ- .\' )" 1 1 :1 . . . . . . . .. . . . . . . . . . . . . . . . . .  1 i5 . G W  

Latch a n ( \  d o o r  c h e c k ,  U .  L .  O m e n s e t t e r  . . . . . . . . . .  145 ,528 
I a t h  m �l � h l ll e .  T. Brll n o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . U5,4.S6 
L a t h e s ,  tool h o l iler f o r ,  L. R r eler . . • • . . . . . . . . . . . . . . .  145,68 1 
Leathcr pcrforating m a c h i n e ,  L .  D. ·W o o dmansee 143,5 1 3  
L e a t h e r  m c t a l  fast e n i n g .  C .  Keniston . . . . . . . . . . . . .  14; ,1:58 
Lightning rod e o u p l i n g , .J. ",.,. . F r i t c h  . . . . . . . . . . . . . . 143,ti 4 i  
L i t h o g ra p b i c  t r a n s f c r .  O .  P .  WolfL  . . . . . . . . . . . . . . . . 1 4 5 .1:('6 

L o c k  t u m bl e r .  E. \V . D re t t e l .  . . . . . . . . . . . . . . . . . . . . . .  1-1G,6 1 8 
':\l a l lc t  for d r i v i n g  t u b e s ,  e t c  .• C. S t e wart . . . . . . . . . .  1 4 :i ,637 
;\l a s t  fur v e � s e l s ,  h i n g e d ,  J .  E .  l I a m m o n  j . . . . . . . . 1.15 .648 
Mat l l'C ' 8 f ra Ill e ,  w f r £' .  (-! . V. & 'V . I. B u n k e r  . . . . . .  1 43,�53 
)b t l I' L !< S  s p r i J l g ,  I). X .  S e l l ig . . . . . . . . . . . . . . . . . . . . . . .  U3,5!)i 
�l c d l C'i 1  c O Il1 ;:w u n d ,  S .  F i  JIJ . . . . . . . . . . . . . . . . . . . . . . . . 143 ,560 
"ledical  c o m p o u n d , ,s . G i l b e r t. .  . . . . . . . . . . . . . . . . . . . . .  1.15,498 
�I e t {' r ,  dry � a s ,  A.  ll:\ rris  . . . . . . . . . . . . . . . . . . . . . . . . . . . 145, 6;-0 
�r e t e r f o l' \v h c e l ycf1 ic l p s ,  w a y ,  J. A. H o b i n R o n  . . .  1-l i, 2i 
� I  o t i o n ,  COil Y C r t i l l g ,  J. P. Ta} l o r  . .  , . . . . . . . . . . . . . .  , UG,51l!) 
:\1 o t l o n ,  c U ln e r l i l l g' ,  II . 'Vh l· c l e r  . . . . . . . . . . . . . . . . . . . 1.15. :)·1.0 
"l l , to r .  J� . II . D l' a n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14G ,-1!i{1 

�I lHit C  b l a c li b o a nj , il r o w n  & C a r e y  . . . . . . . . . . . . . . . . .  t45,{)22 
)l u s i c,l l lln C ll m a t i c  a c t i o n ,\\' . F .  S c h m o e l c  et a t  . . .  1 1.1,�:-)2 
X ·l i l  c u t t i n g  macl i Il t ' ,  ,\1 . Th i ba u l t . . . . . . . . . . . . . . . . . U5,60ii  
� i l i l l l l a c h i l l e ,  l' u t ,  E. A. K i rn lJ a l l . . . . . . . . . . . . . . . . . . .  1 13 .50 1  
:\ ll i l  p l a t e  f c e d e r , .J . Po u l s o n  . . . . . . . . . . . . . . . . . . . . . .  1.J 5 .G31  
� ll m lJ L' r i u g  l l H C i u u C' , J .  D .  � > I1 l t h  . . . . . . . . . . . . . . . . . . . 1 1 G,�.9� 
O �e s .  e l c . ,  fl u x  t o r ,  P. :!\. �1a c kay . ,  . . . . . . . . . . . . . . . .  14,) .58J 
OX s h o e s , fOrIIl 1 11g,  S. D c e u l e  _ . . . . . . . . . . . . . . . . . . . . .  1--15,l . ;) 
Ox s l l o e S , Ill .l h i n g ,  n. F i'l� eh . . . . . . . . . . . . . . . . . . . . . . . 143,5f) 1 
Pa d ,  s h u U l de r ,  L. K y s e r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 .1 3 ,61 :1  
Pa n s ,  m a c h i n c  f o r  furlll i n g ,  E.  K u c s s n c r  . . . . . . . . .  HG,6CU 
Paper f e e d l ll g llllt c h i n c ,  C. M .  'V i c l i ll g S  . . . . . . . . . . 145,5·12 
PJ p e r  p u l p .  D r o w l l  & D c nt:on . . � . . . . . . . . . . . . . . . . . . . .  1.tj,1 2u 
P e t r o l r u m ,  d I s t i l l i n g' ,  A. \V. \V l . k l n s o n  . . . . . . . . . . . J.13 ,7U'i 
P h o t o g ra p h i c  h a c ",  g l · O ll lHI. .r,' U u c h t t' l .  . . .  : . . . . . . . . .  14;) ·1�7 
P h o t o.'.;'rapi l i e  b :t c · k g-I',) u n d , .' L H. C o s t e l l o  . . . . . . . .  1.J 5 , ·i;)j 
P h o t o l!rfl p i l 8 ,  guide fo r c u t t i n g .  L. T .  young . . . . 145 .• 1 .  
PDt' s ,  s : J dd l l g  b.r u k p Il ,  E C .  B u o b a r  . . . . . . . . . . . . . . . . l ·i5.4�S 
Placards.  c t c  . . e x h i b H illg.  :\ f o rre l l  & �J ool'e . . . . . . H5.'ilJ9 

P l a u l n g  s h l' e t  m e ul, l  c dg e s ,  n. B .. U u ll d l r t t  . . . . . . . .  U ::' ,�D8 
P h n t f' r ,  c u t t o n  to c c d ,  Z C a r t t' T  . . . . . . . . . . . . . . . . . . . .  1 4 5 , [. 5 '  

Pl a n t t' l'. h a n d e o rll , T racy & "P I :l. t t  . . . . . . . . . . . . . . . . . 1--l5,C9") 
P j :.1 Jl t e l' � ,  d ro p p e r  f o r  s e e �l ,  II . II . K o e l l e r  . . . . . . . . . 1 1 ;,5i:i 
P l o w .  C. �1 . C l l r l� .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1--1.:i ,G27 
Port f oli o .  L .. F. n l i ' n (l n �l . ' . . . . . . . . . . . . . . . . . . . . . . . .  1 1 5,VS') 

P o t  I :foiil , b i l a r t ra t ..' ,) f ,  L. A d l c r  . . . . . . . . . . . . . .  , . . . . .  llj ,{)Oi 
1'I'C � � .  c o t t o n  ann L a y ,  E .  S. C o l l i n .;  . . . . . . . . . . . . . . . . 1.J1 ,(i�!, 
I !'i n t er't;  r u l e  . ..: ,  p r c p 'l r i n g' ,  .J . n. B,I Il C l' o f t . . . . . . . . .  1 i5 , .�)·J:J 
Pri iJ t e r 'l:i  s ' li e  f< l i e k  :1 1 1 (1 q u o i n ,  F .  K l' c h n  . . . . . . . . . .  145 5 ; 4  
PI'I Il t l IJg � l l'SS .  c o p p e r  1 1 1 1l t" . '1' .. � .  B a t c s  . . . . . . • . . . .  1-! ; 'G . O  

Pru pe l l e rH , 0 p e ra t : ll.'; � c l' e w ,  F .  n .  T o b i a s  . . . . . . . . .  143 ,u!Jj 
l'U l ll D  0 1' u l u w c l' ,  ro t a :'y . A. U r e a r  . . . . . . . . . . . . . . . . . U G , 6 I i  

i ' u ll l /H I ,  c <J n d c n � c r  f o r  s t ea m ,  D .  Stoadart  . . . . . . . . . . l .1 r:i .G;-·S 
P U I l C � l  Ln' m . . t :L1 , h 1 11 1 1 ,  S. F. j , e .l. C �l . . . . . . . . . . . . . . .  U3 ,;)iS 
P lI :H : l i i n g  :1 l1fl  s : lCal'l ll � Jl1 l c h i n e ,  C. S .\'a n s o n  . . . . . U3,(i9J 
fh i l wa y  ra i l .h i  I t  s t l ft :'..' I I ''; I' , I T .  I I a r u l u g  . . . . . . . . . . . . H:l,nJ9 
Haih\',l Y s w i t c h , E .  )'I c l'e l e r .  ' . . . . . . .  . .  . . . . . . . . . . .  145 , :-. 1 8 
I b i l w.l Y s w i t t' l l , T. N e w m a n  . . . . . . . . . . . . . . . . . . . . . . J.1 .) ,ti'8 
I � .l. i l.w u } s , removing 'S n o w  f ro m ,  ,T . A.  Bry a n t  . . . . .  1 l 5 ,6�;) 

C h a i n I 1 Il K S ,  m a c h i n e  for b C i l d 1 11 � .  C . B. L ong • . . . .  1 43 5 , 1  H ·l l l ge .  L.  �I e y p r  • . . . . . . . . . • . . . . . . . . . . . • . . • . • • . • . . . . .  U5,I.i1 J 
Chap ' , a dJ U l'l h b l '� r � c l l u i n g , .J . J. H a r t m a n  . . • . . . . . .  1 .1 5 .6:- 01  I I "e 1 11  h o l d e r ,  L. :F . .  lwcett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . U5 .559 
� h a ir , a uj . s t

,
a , J 1 C  rec l t

,
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. 
U- •

• 
..:L t:lcil a s tcy . . . . . . . . l..J.i'i'� 'J

,
5 I�k e ,  m a
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C h 1 Il e  f o r
.
h u l l i n g ,  n .  D. S t e ve n s  . . • • • . . • . .  1-J5,( ,9a 

C hal r fol) f rt s t . J .  H. I f,H I S  ( 1 ) . • • • • • • • • • • • • • • . 5 ,t)�;) 1\() a (J wa ' s , rl> m o y l l1 g B n o w f ro m , G . II,�l' t .  . . . . . . . .  1-l5,fll.:€ 
C hi mney t o p ,  J , e . II. Bro w ll . . • . . . . . . . . . . . . .  , . . . . . .  U!),li2 1 U O (J f s ,  u l £ a c h : n g'  s b t c  t o ,  D. Rran . . . . . . . . . . . . . . . . H5,52:l 
C tJ u nl datllw f , H. B. l t o l) l u � ( n . . . . . . . . . . . . . . . . . . . . .  145 ,:j'J'� l � o o fl u {:!', c e m e n t  fur o l a t c ,  II . W h e e l e r  . . . . . . . . . . . .  1 ,1 3 .7U5 
C la.m p , b o o �{ , W .  A.  :\l l l l e r  . . . . . . . . . . . , . . . . . . . . . . . . . .  1 13 ,382 l!ul er,  F.  A.  C (' m ur s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  J.J5.555 
C l u t h e s p l n :-:l , lll:l 1.: l n g ,  H .  B .  & A. J. O eki ll:;t 0 n . . . 11 3 , G S ;  S ..l tl an d  fl u t i n ;{  t r o n ,  L .  � I o o n e y  . . . . . . . . . . . . . . . . . . . .  1 45 ,676 
Co tt'..: e  roas ',e r ,  1'1;. J. L m c . . . . . . . . . . . . . . . . . . . . . . . 1l 3 .5 ,tj S 'l d (ll � t r e e ,  O. V. F l o ra. "  . . . . . . . . . . . . . . . . . . . . . . . . . . .  U5 ,o�D 
C O P P l r, w e h l i n g ,  E. t{e a '1 u d  . . . . . . . . . . . . . . . . . . . . . . .  1 .. I/i .ti�G Stl W ;.: u m : n e r ,  L. G i o b �  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . U5.U43 
C o rn ,  e t c . ,  p ;'cscn' 1 ll ,; gree n ,  M l'rri l l  & S o u l e  . .  , .. l LUi R L  

C o r n  n r o )' p e r , B �l . & W . l l . ll o \\' llu n . . . . . . . . . . . . 1 4 5 ,::5'l 
Cordct , L o o m e r  & S m i L h  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 15,l i65 
C o t t o n  worm destn'yer,  J .  'V. J o l l ll s o n  . . . . . . . . . . . .  1-l5�5'jJ 
C o t t o n  worm des tl'o} e r ,  .J . W .  J O h Il80 11 . . . . . . . . . . . 1-15,:')72 
tJrad l e ,  F C h i c n c s t c r �l') . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5,G8:3 
C u H u .l t y  Y c s!< t l ,  W A .  Barl o w  . . . . . . . . . . . . . . . . . . . . . .  1 15 , �,50 
C u l t hrat o r ,  D ll. E b c d y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  U5,6 \U 
C u l t l vu t o r ,  J. E. S i s s o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . U3,.)::;;; 
C u l th a t o r , U .  S l u � � e r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 4 5 G . O  

C u l t i v 9. t u r ,  . .\ .  C .  S l I I l t h . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . 1 �;j, f :9 l 
C u r t l i n  ll x t u r e ,  W. W. :\[a:�3ey . . . . . . . . . . . .  " . . . . . . . 1 45 ,GG!J 
C u t t e r ,  8 t 1'<l W ,  T. D. A n l l e ! R o ll . . . . . . .. . . . . . . . . . . . . . .  H5,1i6 
D o o r � ,  l'J. t L ll l o r  8 1 t d i n g .  ,\ . W .  G i u b s  . . . . . . . . . . . . . . U;I,ljH 
D o o rs , rb.il for s l i d ' llg, J. C o l l I n s  . . . . . . . . . . . . . . . . . . U5 ,G3J 
D o nH a l ' lllarl. ing d J v l t� � ,  U.  As h by . . . . . . . . . . . . . . .  U5.·17' 
D r i l l s .  e t c , die tor formiug r o c k ,  D. M i n f horn . . .  l.15,1 1 g  
D r o p  h6h t ,  e (�n t e l' ,  C .  ;)eav8 . . . . . . . . . . . . . . . . . . . . . . . .  1-15  ( 32 
E n �l n c ,  l o t.: o m o . f r e ,  d c . , s t t' a m ,  L. Perkin s . . . . . .. .  U 5 , 5  5 
E n gi n e ,  rotary.  C. C .  K i ehl . . . . . . . . . . . . . . . . . . . . . . . .  1 1 5 ,.�,03 
E n g l I l c ,  r o t a r y ,  W. P . .\l axdoll . . . . . . . . . . . . . . . . . . . . . . 1-1 � ,6 7 1  

F a n ,  C .  C .  L u .':l o y  . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145.GtiG 

!;' a u c e t ,  W ;1 &1I s t a n d ,  'V. S. ll :l t e  . . . . . . . . . . . . . . . . . . . . .  U 5,L09 

F e n c l' ,  fl u o d ,  G. W. D U ll C tl n  . . . . . . . . . . . . . . . . . . . . . . . .  1 J 5 19 ; 
Fence pos r ,  H S. H O .-: 8  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145 5�� 
Fenct:B . c u nl:H ru c ti ng w i r f' ,  J .  W.  Happclye (r ) . . . .  5 , 688 
F i o e r  u i s i Iltcgratur, ll .!r t h e t  & L a!}eri e . . . . . . . . . . . .  1 :5 .61� 
File b i l l  and V a p e r ,  \V . II . F o yc . . . . . . . . . . . . . . . . . . . .  14j ,4�7 
Fll'e arm, t r..: (' c h - I o � u. i l. l! ,  J. D u \oral . . . . . . . . . . . . . . . . .  1 4 3 ,.1.1.j 
l'-'l re arIll , m ·igazi u t ,  A . A1::!s m u s  . . . . . . . . . . . . . . . . . . . . . 145,-178 
F l rc arm , re v o l vin g, H .  \V tl l t e  ( f) . . . . . . . . . . . . . . . . . .  5 ,vfl1 
F O u d  o r  8;J. U l; e ,  }<'. A . .,-,r i s c i il.  . . . . . . . . . . . . . . . . . . . . . . . . 145,56� 
lo' UrIl<.l C e ,  Sc nach e r & F e l'e L . . . . . . . . . . . . . . . . . . . . . . . . .  U5 ,GS!) 
F urnace d o o r ,  D . A U l d .  Jr . . . . . . . . . . . . . . . . . . . . . . . . . . 1 15,603 

Furnace,  h o t  a ir,  G. W DJ. Y  . . . . . . . . . . . . . . . . . . . . . . . t.l5,4)� 
F u r u 3c e ,  h u t  a l l' ,  J . . \lagce . . . . . . . . . . . . . . . . . . . . . . . . . . U5 5t� 
Furullce, hot a l l' ,  ,1. �I J. g e p  . . . . . . . . . . . . . . . . . . . . . . . . . l J5,51J 

Gage, recol ding s t e a m ,  J. B .  Etl�ol1 . . . . . . . . . . . . . . . . U 5 . 4J5 
G d. . H e  <1 J1 P \l r a t u� , J .  C .  W l l .l e l m  . . . . . . . . . . . . . . . . . . .  145,�Oti 
G >l d , l l I 1l .u l u 3 t i n g , E .  R. H o p k i n s  . . . . . . . . . . . . . . . . . . .  1-13 655 
GJ.d r l.! ·. o l' t ,  U. A. �'l c I l tJ e n ll Y  . . . . . . . . . . . . . . . . . . . . . . . . Uj,tJ72 
O ..: a. r l u g ,  J .. A. U r e Jll u !l,�11 . . . . . . . . . . . . . . . . . . . . . . . . 1 -l5 ,-19J 
G , m e t :l t o r ,  s t C Hl I ,  I I .  .'11 . Qu,lckcnbush . . . . . . . . . . . . . 145 ,!,;S:':! 
O t n e r d t o r .  f H (' a Ul , .J . l�ya ll . . . . . . . . . . . . . . . . . . . . . . . . .  1 .]5,;):)0 
G e n c l 'l t 0 ra , c l e a :.... i n ;;  S l C ..t lll , lJ .  L. La t o u re t te . . . .  1 ·13,37, 
Oralu baske t ,  H. C. J O ll e� . .. . . . .. .. . . . . . . . . . . . . . . . . . . .  14;'),;)7J 
G . i:.luiug mactl l n e . P .  D C u m m i n g s  . . . . . . . . . . . . . . .  1 !5, !.-\8 
G Ll l � .  lr.J. v c r � e  10r llUC:li ll C ,  l� .  J. G,l t l i n g  . . . . . . . . 1-15 . .  ')t)3 
HauHller,  drt p .  J . T o b i n  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-15,601 
Harness tr,l C e ,  I�. W l l l 1 t1. ll1'l . . . . . . . . . . . . . . . . . . . . . . . . .  1 .. J 5 .7U3 

H J. l'ves t e r li r o p p e r .  J. S . l·· o w l e r  . . . . . . . . . . . . . . . . . . . .  U3,r.1U 
H a t c h w a y ,  s e l t · c l o s i n g ,  W. P .  Cherrington . . . . . . . .  145 ,u:.:!6 
l I t! a t e r , fecli w a t t' r ,  U. W . 1Ul'lIardson . . . . . . . . . . . .  H5,5�H  
H e a U u g  air ,  e t c , G .  E .  11lb tJard . . . . . . . . . . . . . . . . . . . . 145,5C8 
Hod, maso ... 's, D .  C. :\lonroe . . . . . . . . . . . . . . . . . . . . . . . . .  1<];-) ,£75 
H O i s t i n g  m a c h 1 n e ,  J. J o n e :;  . . . . . . . . . . . . . . . . . . . . . . . . 145,(jj7 
ilorses,  de tac il l u g ,  1. L. L l,ndi s . . . . . . . . . . . . . . . . . . • . .  145 ,l!6:2 
H U b S ,  lllac . l i u e  [or b v r l u ,:{ ,  .1 . A .  N e w e l l  . . . . . . . . . . .  145,5 � 1  
I c e ,  cooling air a n d  lll a K i ng, T .  D .  K i n d a n  . . . . . . . .  143 . u,)9 
Ice c r e e p e r, J o hnson &, Axford . . . . . . . . . . . . . . . . . . . . . 143,6.)6 
Indicator.  s t a t I O n ,  Ne w l i n & ::; i m lllerman .. . . . . . . . .  145,533 
Ingot m O l ll , :"I1 .  T . .M o o n e y  . . . . . . . . . . . . . . . . . . . . . . . . .  U5 ,677 
I n h:.lier,  1 l 1 c d i ca l ,  J. C. Pa. l ki n s o n  . . . . . . . . . . . . . . . . .  145 .67D 
I n k s t a n d s ,  t u o l f u r  m o l d i ug', �l . W. Brinkerhoff . .  115,61D 
I r o ll  a n ti ij ,e e i ,  r ll ULlg,  1.  �l . P a e l p s  . . . . . . . . . . . . . .  145,bSU 
I ro n ,  e tc . ,  prevell t i n 6'  corrosion of, n. A. Fidher 1-15,·1;;0 
K u i t ti ll? mac n i n e  regtflt e r ,  D. A .  Lehman . . . • . . . .  1-15,·  .. 09 
Knife, dra wing, )I . ll l'o o k s  . . . . . . . . . . . . . . . . . . . . . . . . . 1-15,433 
Ladder, step,  A . \V . O ' J ! e n u s . . . . . . . . . . . . . . . . . . . . . .  145.522 

La.u:p sna.ue and drip c u p ,  J. S .  &. T . E . Atterbury 1-l5,5.j� 
I'4 .d. Wpdh�de ::i uppoJrt:3.  W. N . W eeden . • • • • • • • • • • • • •  145,70:.l 

S'I \\" h a n d l e ,  W". C lclll ::; u n  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  U.) .{j2� 
Saw 'm i 1 1 � ,  h e a u  b : oc k  t o r, G. Z s c h e c h  . . . . . . . . . . . . .  1 J5 ,7 1 2  
S�rc w d r i v e )',  � .  n.  K l l c e l a ll d ,  . . . . . . . . . . . . . . . . . . . . . . U5,�.Ofj 
Scre w p l a t e ,  T. L.  V a n D orn . . . . . . . . . . . .. . . . . . . . . . . . .  145,71)1 
Scythe h o l der f o r  rag c u t t e rs, E. D .  A l drich . . . . . . 1 4 ;') , 4 75 
S " c r c t n rr , w ardro b e ,  a n d  b e d s t e a d ,  A. W c eks . . . .  1 4 5 ,703 
Scparator,  'I c e .! ,  F .  \V . :\1<13 .. ' . . . . . . . . . . . . . . . . . . . . . . . .  U5 ,663 
S e w l ll g  machin c .  ,J . A . lI o u ... c . . . , . • . . . • . . . . . . . . . . . . .  1 4 5 , 570 
S c w i n g  mat�hilH ' ,  I.  M ·l lJ I l 1 n g  . . . . . . . . . . . . . . . . . . . . . . . . 1 J G . 5 1 5  
� e w l ll g  mach l u c t  E .  1<' . il i chardson . . . . . . . . . . . . . . . .  1-15,£87 
S e w i ng' m a c i l J l I e  g,l g e ,  (; C . l!o berts,  (r) . . . . . . . . . .  5 ,689 
S e w i u g  m !i c h : n e  t 't ul,:. ' .  J. D e n D o r  . . . . . . . . . . . . . . . . . .  1-15 ,6t2 
Sewing machtuo t u c k e r , .J . II . Befm . . . . . . . . . . . . . . .  1 1 5 ,-l8� 

Sna t t i n g ,  b t.' u r i ll g  f o r,  p . •  r I I 1 rdy . . . . . . . . . . . . . . . . . . U5.;,G5 
S h u t t e r  wO l'k e r ,  T. and C .  T. H o w e  . . . . . . . . . . . . . . . . 145 ,688 
::; k a t c  t a s t e ll 1 n g ,  G. \V. ll,lrl o lV .  . . . . . . . . . . . . . . . . .  145,531 
S o d a  fo uJl t a i � R ,  charg�ng, J .  C .  Kcnnedy . . . • . . . . . .  1 1 5 . 50..> 
S O \\' CI'. s e c ,I ,  D .  M o rse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145.520 
S p fl r k  arre s t c r ,  J. W. Seigh . . . . . . . . . . . . . . . . . . . . . . . .  145,596 
Spark arrcst'! r ,  T l l O r u w ll & Duckl.m d ,  (1') . . . . . . . . 5 .687 
S p t n u i u g  m u l e ,  T. H o u l d i llg . . . . . . . . . . . . . . . . . . . . . . . .  14 5 ,56!J 
S p i l l l g' ,  F. K J o h n ,  ( 1' ) . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  5 ,u�5 
S t e a m  t r a p ,  B. J. B J. rJ' . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . 143,480 
S t I l l  f o r  u l c o h o l i c  s p i ri t :" ,  C E .  \V e rn c r  . . . . . . . . . . . . 1 4j ,70-1 

S t u c k  a n d  d I e ,  J . \V . II u d [ c  . . . . . . . . . . . . . . . . . . . . . . . .  14 5 .500 
S t o vc,  l a m p ,  E .. SaYol',tl . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145.;)31 
Stove pipe " b i m b l e ,  N. Linden . . . . . . . . . . . . . . . . . . . . .  1 45 ,G79 
� t O Y C ,  p o r t a b l e ,  S. J. D i oblc . . . . . . . . . . . . . . . . . . . . . . . 1-15,191 
Tuble,  iro n i n /! ,  C .  D l o al ,  Jr . . . . . . . . . . . . . . . . . . . . . . . .  143 ,6 1 4 
Teh'grd p b  t ra n � m 1 tter,  D. HermllTln . . . . . . . . . . . . . .  145 ,:':,67 

Th i l l  c o up l i l l g ,  G .  !tl . D u n l a p  . . . . . . . . . . . . . . . . . . . . . . . 1J.5,l!35 

T rl i l i  c o u p l i n g ,  II. Man warJng . . . . . . . . . . . . . . . . . . . . . . 1�5 ,5 t6  
Tobacco 8 1'1 D p i u g'  m a ch 1 n e' ,  T u n n l c l 1 ff  et a l  . . . . . . .  145 ,6rn 

Tongs,  c u l i n a ry , A. G rc c n l eaf . . . . . . . . . . . . . . . . . . . . . .  145 ,564 

Tra p ,  ft y , 1' . L :l n e  . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . .  14.:' ,:' 07 
Trt c p r u l c c t o r , J .  Xetf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1·J5,!5t!5 
Urn, c n1fc L' ,  C. Il l tr- h a o c k  . . . . . . . . . . . . . . . . . . . . . . . . . . .  U 5 ,638 

V a u l t  c o Y c r ,  \V . D a l e ,  ( r) . . . .. . . . . . . . . . . . . . . .  .. . . . . . . . 5,68-1 

\Yagun /:I t a n u a r d ,  C .  W .  Sal .H ie c . . . .  , , _  . . . . . . . . . . . . . U 5 , 59-1 
W<t�hlll g m � c h i n p"  T u l l  & \V e � t o n  . . • • . . . . . . . . . . . . .  U5 ,€U2 
'Va tcli  chai n ,  F r o n t  e r  & llellemerc . . . . . . . . . . . . . . . .  U3 ,6J2 

\Vat( 'r  c l o s e t ,  J. F .  !\ eilson . . . . . . . . . . . . . . . . . . . . . . . . .  U5,5SG 
Way, e l c Y a t t' U ,  11.. W. Farley . . . . . . . . . . . . . . . . . . . . . . . . 1<J5,6;jS 
\Ve a t h c f  B t l  i p .  O. 'V . B o o t h. . . . . . . . . . . . . . . . . . . . . . . . . l - i5,v I 6  
W b h l e b o l l C  0 1' ra t t a il , H l d i t t i n g ,  J .  Taggart . . . . . . .  14 5 ,5�9 
W i l e d ,  b u fll n g .  E. &; \Y. D i x :J n  . . . . . . . . . . . . . . . . . . . . . . 115 , 192 

W l n ' l 1ni 1 l ,  .J. A. W h e e l c r  . . . . . . . . . . . . . . . . .. . . . . . . . . . . .  1 45 ,;)41 
W i n d o ,'! b U n rl s l n t  a d j u s t e r ,  Ik ach & Beny . . . . .. . .  115 ,48 1 
W i ndow 8cre e n ,  'V . G, _\nuerson . . . . . . . . . . . . . . . . . . . 1-15 .5 17 
\Vr� n c h ,  S .  J .  Wrigh t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  J.J5,ilO 

APPLICATIO�S FOR EXTENSIONS. 

Appllcatioll s  h a v e  ba.cll duly 111ed and are n o w  p e n d i n g  
for the e x t e n s i o n  o f  t h e  t o l i o w i ag L e t t e rs PJ.ten t .  H e a r ­
i ngs u p o n  t i l C  I'Ci:lpcct ive  a r p l i c :.1 t i o n s  are apPOinted for 
lhe days hereinafter m e n t t " n c d : 

n,6t'. -CFLT I V A TOR.-C . M . H a l l ,  D. E. Hal l .  Marcb 1 1 .  
2j,ti·l 1 .-HA RVE8TER .-F.  T .  L o m o n t  e l  a l .  March 1 1 .  
�7,7-l3.-BoILEn }'E E D .-T . S n o w d e ll .  M a r c h  IS .  
28, N.-CA R  AXLE.-J.  M o n t g o m ery. March 8 .  
28,26J.-BAYONET �cAnllARD.-E. Gaylord. April 29. 

EXTENSION S GRANTED. 

2t,47'}.-BREECH LOA DT NG F I RE An�I.-B . B u rton . 
·�ti,4S4..-PLATFORl:I SCALE -'1'. Fairbanks.  
2J,.J.8:l.-PIPE )10 LD I � G . -J .  F i r t h , .J . Ingham . 
<!6.4�7.-SCREW TAPS.-W. a n d  Hobert Foster. 
:i6,50o.- W ATER TRAP.-J . A. L o w e .  

D ESIGNS P ATE�TED. 

7,049 -LAllP PEDESTAL -)I. L .  Bradle y ,  W. Meride n ,  Ct.  
7.050.-CAR P E T S .-J . F I s h e r ,  Enfield,  C o n n . 
7 ,05 l to 7 ,CG'3.-CA RPETS.-O. IItinigk e ,  N e w  York city.  
7 ,060 & 7,06 1 .-CARPETS.-H H o ra n ,  East Ornnge , N .  J.  
7,OG2.-Suow CASES .-J . I r o n .."  PhiJadeJphm, P a .  
i,063 .-S0DA 'VATER ApPARATU 8 .-G. F .  M e a c h a m ,  New· 

t o n  • .M a � s .  
7 ,Du l .-YcR TRIMlIIXG .-A. Molnar,  N e w  Y o r k  c i t y .  
7.063 & 7,066 . -CARPETS .-J . H .  S m i t h ,  Enfield,  C o n n .  
7 ,Om .-TABLE C A ST.EP. IIANDL E S .-lI . C .  1V l l c o x ,  West 

Merldcn,  C o n n . 

THADE MAHKS H E GISTERED. 

I ,G7-L-CO�IP01-'ITrOX GooD� .-n rcnnell�  �l a n u .  C o . ,  N e w  
Y o r l{ c i t y . 

1 ,5i3 .-B l· U X I X G  FLl' I D S ,  ETG.-Net t e rfle l d  et rt l  .. Burr 
Dale �Iieh . 

1 .576.- W n t s K Y .-D.  Port c r .  S a n  Fl'anciBC o ,  Cal . 
1 , ;,)' 7  .. -PE H F r :'IES,  ETC.-G. J. 'Ve n ck , N e w  York c i t y .  

�CIIED U LE O F  l'A TE:-I T F E E S .  

On each C ,wc"t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  IS\l O  
O n  .. aeh Trade l\Iark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  82;) 
On fi l i n g  eoch a p � l i c a t f o n  for a P a t e n t  (17 years) . . $1� 
Oil Issuing e ll cil origlilal Pa t e n t  . . • • . • . . . • . . . . . . . . . . . .  $20 
On a p p e a l  to E x a m i n e rs · i n · C h f ef . . . . . . . . . . . . . . . . . . . . $ 1 0  
On a p peal t o  C O lll m i s s i o n e r  o f  Patents , . . . . . . . . . . . . .  820 
On a IJ p l l c a t i o n  101' B.e f s s u e  . . . . . . . _ . . . . . . . . . . . . . . . . . .  $30 
n n  a p p l i ca t i o n  for E x t l' n s f o n  o f  Pa t e n t  . . . . . . . . . . . .  SaO 
O n  gr, m t l n g  the E x te r !si o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $aO 
O n  ti l i n g- a D i E c l a i m er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 0  
OIl a n  a p p l i c a t i o n  f o !' DesIgn (B?;:i ycars) . . . . . . . . . . . .  $1 0  
On a ; , p 1 1 c J. t l o n  f o r  D e s l :;n \7  years)  . . . . . . . . . . . . . . . . .  $ i ,()  
O n a p p li c a t i o n  f o r  D e s ign \14- ycars) . . . . . . . . . . . . . . . . .  $30 

[SpeCially rp. p o r t c d  for t h c  SCie n ti fi c  Amcrican, '1 

CAN ADlAH PATENTS, 
LIST OF P_\TEXTS GrU NTED IN CANADA 

DECEmm lt 23 TO DEcmmER 20, 1873. 

2 ,fGO.-W. A .  Weldon a n d .J . S .  DenniS,  C b i c a go . I I l . ,  U .  S 
I m p r o Y ( ' m c n t s  OIl c u r t a i n  tl x t u r l  s, called Ii The \Vel­
(1 1 ) 11 C u r r a i n  F l x t u r c . "  Dec. 2:3 , 1873. 

2 ,H51.--W. A .  L y t t l e ,  Groye, Hammersmi t h , Middlesex 
e o u n t y ,  Eng. I m p r o y c d  process for PI'.  serying tlm­
:)(>1', c �l l le d • . L y t t l e '" Process for Pres e rying Timbcr." 
D e c .  23,  1 8 73 .  

2 ,952 .-1. S .  n l l s s e n .  N e w  M a rk e t ,  )lu . ,  U .  S . ,  a n d  H .  n. 
H u s s e l l ,  \\P o o d bury,  N. J . ,  U. S .  I m proYc m e n t s  in 
�'a r t h  closcts,  c a l l e rl  " Huesell 's  Earth C l 0 8 e t . "  D e c .  2 9 ,  l8';3 .. 

2 .93 1.-J . G. To u r,l n g-c au , Quebe' c ,  I> . Q . .JJ(lchine PO ll')' fa }'e lrf pate , C :l J I c d  " Le Petrin To urangeau." . .  A 
D o ugh )I . , k i I � :!  M a c h i n c . "  D e c  29, 1873 . 

;.! .Bj l -1. K i n n ey, I�o n d o n ,  M I IJ d. l c sex county,  O n t ario . 
.Mtl c h i n c  f o r  dcstgn t u g  a n d  c u t t i n g  scro l J s  a n d  curved 
l i n e s  more accura t e l y  and c x p e d i t i o u s l y  than h a s  hcre­
t o fore been d o n e ,  c a l l e d  j .  K i n u ey'8  I n s ' r u m c n t  fol' 
D e B i g n 1 n g  a n d  C u t t l ll g  Scro l l s  a n d  C urycd L l n c s . "  
] ) e e .  � ! I ,  1 873. 

2,!l5;; . - P . E u � 1 i s h ,  Ilam l 1 to n ,  O n t ·l rt o .  Improvements in 
r o t ary steam engi n p s ,  c a l l e d  • •  Eng-lfsh's I m p r o y e d  
H o t ary S f l· H m  l'�Jl g i l i e " D e c .  20, 1873. � ,!Jj6 . - C .  \\r. J e n k � ,  S o m e n r i l l e ,  )1a S 8 . ,  U. S .  I m prove. 
11l c n t  o n  skirts,  caned I I  Tllc Sansp:lI'eil Sktrt." Dec. 
29. l87.1 . 

2,: 57.-C. P. Lcavi t t ,  New Y o rk c f t y .  U. S. I'nprovement 
o u llo t  a t l' engillc8,  c ll l l e d " L e a v i t t 's H o t  A i r  E n g i n e . "  
D e c .  2 U ,  1 8 i3 .  

t .95E.-J . F .  S t a i rs , H 'i l lfax , Nova S c o t i a .  ImprDvement:. 
i n  t h e  a r t  o r  p ro c ('ss o f  p r e p a r i n g  o a k u m ,  cal led 
• .  S t a i rs '  Improved O i k um . "  D e c  . .. 9 ,  1873. 

� ,959.-J . F. S t a t r s ,  H a l l (:I X ,  N o y a  oc o t i a .  I m provements 
i u  t <:l rrill g tow and o a k u m .  c a l l e d " Stairs'  I m p r o r e d  
Oakum �la�h l n e . "  Dec . 19, 1 873. 

2,�160 . - S. Smy t h .  ll r i d g e w a t e r ,  S u s q uchanna c o u n t) , Pa . ,  
U .  S .  I m p ro v e m e l l t s  i n  gra t e s  f o r  s t o res a n d  t Ul" 
n a c e' s ,  c :l l l e d  •. tiIlly t h 's S t o v c  a n d  .F urnac c G ra t c . "  
D e c .  2 9 ,  1873. 

2,9Gl .-F . •  J. Bowlcs, L o n d o n ,  :M l ddlcsp.x, Ontart o ,  as­
signee o f  J. II . T h o r p ,  C h i e a g o ,  In. M a c h i u e  for t h e  
d e t e c t i o n  o f  burgla r s ,  b c i n g  a p o rtable burglar llarm, 
e a l . e d " B o w I e ::; '  I m p ro v t; d  Portable n urglar Alarm . '  
D e c . 29, 1 000 . 

2,962.-J . L a n h a m ,  L o n d o n ,  Eng. I m proYements in the 
m a n u f a e t Jre o f  b o o t s  a n d  hoes and a p parat us there· 
for,  cal l 1' d  " Larl ll a m 's lloots a n d  �hoes. H t' e l  Pl'es� 
and Last." D e c . 29, 1873 . 

2,f)(j3 . -J .  B. Pugh,  Cham paIgn , Champaign county, 111 .. , 
U. S. I m pr o v e m c n t s  on hay presses,  c a l l e d  " Pugh'�  
Champ i o n  D o u b l e  Pre s s . "  D e c .  29, 18� 3 .  

2,96L-A. D .  Crosby, C u b a ,  A l l cgbany, P a . ,  U .  S .  1m· 
p r o ve m c n t s  III buckets : 01' c h a i n  p u m p s , callt' d ' I  CroB · 
b y ' s  Il 'lp rOYcd B u c k e t  for Cbatn Pum ps . "  D e c .  �9 
1873. 

2 ,91i5.-B . Morton and J. L. Emith, T o ro n t o ,  Ontario 
I m p ro y  'men l s  o n  s n o w  p l o \\  s ,  cal l e d " .Morton and 
S m i t h s .  I m proyeL1 Snow P l O W . "  De c .  29, 1 8.3. 

'2 9li6.-T g 'Yay , Springfi e l d  Clafk c o u n t y ,  0 . ,  U.  S .  
Impro v� m e n t s  o n  m i l l s t o n e  p i c k s ,  called 1 +  'Vay's E c ­
c e n t rI c  M il l PiCk . "  D e c . 29, 1873. 

HOW TO OBTAIN 

Patents and C aveats 
IN OANAD A .  

P
ATENTS are now granted to inYentol'S 

I n  Canada, without d : still c t i o n  aa to the n a t i o n ­
a. � l t y  o f  t h e  a p p l i t ' a n t .  The pruceedlngs to o b t a i n  
p a t l' n t s  i n  Cana d a  are n e a rly t h e  same 8S  i� the 
Unttcd States.  T h e  applicant IR requtred t o  fur 

n : s h  a mODc],  wit h specification a n d  drawings 1n dupIl·  
catc.  I t  i s  a l s o  n e c e bsary for h i m  t o  Sign and make 
a ffi d a v i t  to t h e  ortglu a l l ty ot the i n v e nt i o n .  

T h e  t o t a l  e x p e n s e ,  i n  ordinary C ll s e s ,  to a p p l y  f o r  a 
Canadian p a t e n t ,  is $75, U. S. c u rrency. This includes 
The g overnmen t  fees for t h e  first five y ears , a n d  also o ur 
{Munn & C o .'s)  chargca for preparing' draw1ngs, specifi­
cations and p a p ers, and atten ding t o  the entire bnsi n e E s .  
T:"e holder o f  t h e  p atent i s  e n t i t l e d  t o  t w o  extcnsi o n s  of 
the p a t e n t ,  each for five years,  making fifteen years 
In a l l .  

It' t h e  inve n t o r  assign e  the p a t e n t ,  t h e  Bs!!!lgn e e  enjoys 
a l l  t h c  rightf: of the inventor. 

A s nn l l  working modcl  m u s t  b e  furnfBhed,  made t o  
a n y  c o n v ell i ent scale . The dimension! of the mode! 
should n o t  cxcecd twelve i n c h e s .  

If t h e  i n v e n t I O n  (' o n s 1 s t s  o f  a composltton o f  matter, 
samples of tbe composi t i o n ,  and a180 o f  the several In 
gredients, must be furn1shed. 

Pers o n s  who dpsire to apply for p a t r' n t s  fll Canada are 
req uested t o  scnd t o  u p.  (MUNX & Co. ) .  by ('xpress, & 
model W i t h  a desc;t :) ti u n . ill thcir  o w n languagr,  s h o w ­
ing t h e  m e r t t h  a n d  o p e r a t i o n  o f  thc t n v c Il t i o n ,  rt'lll i U tng 
also t h e  fces aH a b o v e  f o r  s u c h.  term fo r t h c  pal l' n t  a l5  
t h ey ID a y  e l e c t .  'Ve w i l l  t h e n  mmed i a t c l y  pre p a l c t h e 
drawings a n d  h p e c t tlca t l o n ,  a n d  s c n d  t h e  l a t t e r  t o  t b c  
appl I c a n t  for h i s  exam I na t i o n ,  sign a t u l' r ,  a l l d  a tn d ll v t t .  
I t  requires from f o u r  t o  t w e l v e  weeks'  t i m e ,  a ftl'r c o m ·  
p l e t l o n  o f  the p a p c r � ,  t o  o b t a i n  t h e  deciS Ion of t h e  C a n a ­
d i a n  Pa t en t  Offic e .  I!- e m f t  t h e  l e c �  hy c h e c k ,  dra f t ,  o r  
P o s t n l  o r d e r .  D o  n o t  s e n d  t h e  1 I 1 O n e y  j n  t h e  b o x  w i t h  
m o de l .  G i v e  u s  y o u r  n a llie i n  f u l l ,  m i d d l e  n a n , (' iI, c l l , li c d  

I n n' n t i olls t h a i  h a v e  a l r e a d y  h e (' l !  p a t c n t e d.  I n  t h c  
G n 1 t e d  S t a t e s  f o r  n o t  m o r e  t h :J. n  u n e  l p a r  may a l s o  hc 
p a t en t e d  I U l'unaa a .  

O n  1l I ing a u  UI) p l i c a t 1 o n  for a C a u a rJ i a ll p a t e n t .  the 
C O lIllu l s "J : o n e r  c a u s e s  a ll exam i n a t i o n  H H  t o  t h e  ll o v c l t y  
and u t i l i ty o f  t h e  t n v e n t i o n .  I f  f o u n d  l. 1. c k i n g  i ll e i t h e r  
o f  t h c s e  particubrs,  t h e  apphea l i oll  w i l l  l J e  l't'jl' c t l d , i n  
w h i c h  c a s e  n o  p o r t i o n  o f  t h e  fecs p a L l  w i l l  Il l-'  r e t n r n e j  
t o  t h c  applican t .  

I n v p u t o rs lll:ty t e m p orari l y  Sf'curc t h <' 1 r  l 1 11 n rO Y c "  
m e n t s  i ll Canada by fi l i n g  c,l Vea t.� ; cxpcm;e t h c re o f ,  :i\35 
i n  f u l l .  

For f u r t h e r  1 11 fo nn a t 1 o n  ab o u t C a n a d i a n  p a t e n t s :  a s  .. 
signlll cnts ,  e t c . ,  addrc!:is lUL � "  &: ( ' 0 . ,  

d"- Pu)'l� U_"l1" , 
_________________ 1'1_,_. ,_,._"'\ o r k .  

�(l\lct'ti$cmcl\t$. 
narl. Pn!:,c  _ _ _ _ _  � _ :O: l -" -'Oc--a 7! i-n-,'.-J u""idc l-Ju ge - - .. - _ .. ..  1 ;j ('('lI hol n i i n e  • 

E'ngra rillfJ8 m a y  !.fad W l'f't'lis(,JII f'II(s at til e  Sfl i l le  }'ut(: Id !t '  li np.  U!l 1II(,(J." ll l 'e1l1 f' l l t ,  ((.\ the If'!te, '  'jJ·( �8\' .  � l d  r('}·t i.,,!' l i u : l/l."l mU8! lJe l'f'ccired rt{ P lIlJli('(lt;�J/l o(/li'c ((.'.,' cad!! (1,'5 F)'{duy 
1iWl'ldllg to (fJll)cal' I 1t U (; ,J.'t 1&8lU 

fil e talue o l  t h e  �CI E�TI F I C  A.:'ol E TaCAN 1(8 lUI , u t l eru,'i n.Q 
medi um canflot be avc}'-C8l mated 1l .\· r;irc fllatdJr !oj ten 

tl1nes greater than thfft  of O ll t  s m 1ar io/uN al n o  f lub· 
l;shed . It goe8 into nil the SinkS! rnul Terr (Ol'ie" (Pul i8 

read n all the ln'  1lC J1 i l l bnl rieN umi reaclill (l-l'oonu'i Of 

ehe world. lVe invite the attentIOn O f  t!tose lrho 1C ,Vi to 
make the ' r  bUB 1le81i ,l 11 ? :cn to tile a n n e;reri l'rre."? .II tJ l lIJi· 
ne88 1ilan lUt n t8 someln ng more than to .�" e h d;; ([rlrer­

t'sement in a PI' r. tel l ll' 10 'paper lJ wO ld.\ C 1'l" fl!t(t o n .  

� (  it i t:J  /i'ortll '.!:i cen ts .. pfr line (0 (((ire} 't  8f ill '( !) ';per 0./ 

tlu'ee t/w lownrt (;l l 'rliiaflOll , l i,� U'(I'I·u, f3.ij 1J(!.1· Z ut? to 
r1d�'e1'ti·'ie 111 one ot for t l/-ril'e t!I O U 810Hi 

THE C OMMERCIAL AGENCY. 
McKILLOP & SPRAGUE CO. 

100 & 1 1 1  W O H 'f II ST. ,  NEW Y O H K .  

- - - : 0 : - -
The R.�giMte .. for J a n u a ry, I Si·J., i s  n o w b e i n g  

prcpared, a n d  w i l l  b e  p H)l l " h c d  a c.;  s o o n  ((fl('}'  

the 1st as po·c.;.>.:ible . 

IT WILL C O � T .\ I X  A fall list of National 
and S ta te B .tnks. 

Nama and Adires3 of every Private 

Banker . 
A Complete V st of all t\e Manuhc­

turing and B !lsines3 Men in every 
Town and Village in the United 

States and British Provinces, with 

Numera.h giving credit and capi­
tal in each case. 

The c o m p i l a t i o n  1 s  m 'ul e frum d c t a i l 2 d  l'C p l r t s  a t  t h e  

offices o f  t h 'J  _\'gCll C Y ,  1 0 3  a n d  l l t  W o r t h  s t re c t .  

T i l l s  Age n c y  w u s  t h c li r .:i t  t o  u n dc r ta k e  Ul C r e p o r t i n g  

of t h e  E N T I R E  C O V N T R Y ,  a n d. i l 8  records (lJ'e th el'« ore t h e  
oldest in e,-cistence .. T h i s  g i Y � 8  � d ,' c l ' l e d  a :i \r . l l l t a g e ,  

w h i c h  i t  lll :l l ll t  d n s  t h r o ug:l  l l u m c r o u s  ..:\ '3  .... ) d u t e u. a n d  

llranch Offices- by � y s t e m J. t 1 e  u � e  of i n t e l l ig( ' l l t tT a v e l ·  

i n g  Agents,  a u d  b Y'  t h e  e m p l o y m e n t  o f  o ,'c r  j . (}OO 10c .l. I  
rt: s H len r c o � re s p o ll d. c n t s . 

An e fti c ie n t  a n d  e c o :l O m l c al C o l l e c t 1 o n  A g e n c y  is C O Il  

n e c t c d  w i t h  t h e  I n s t i t u t i o ll .  

The HEGIS f E U  w ! l l  b e  f o u n d  a m o s t  V a l u a b l e  [l s s 1 s t ·  

a n t  t o  e v e ry B J. n k l Il g  a n d  C O lll ;n c r e i a l  H o u s e  i n  t h e  

cvuntry
�

. ____ �����=-____________________ _ 

MINE :; ar.d MINER 1\ 1,15 ,  so l e1 0 11 tolt J l t l is·  �iu.u.  A u a l y ::; e s . 1 1' . U .t: ::; _, .t.. l{ , C IH:lIl i s t , 1 . 3  W a l l' C S L , S .Y .  

L'O R  S A L E ,  at near half C d ,  It C( ) 1 l 1 l , 1ete £' p l p u s u rc yach t .  C O ::l t s  20 CI S .  TIf' r d u \' t o  r i l l) . Ca r ­
I J C S ;U pat:isengers , p c T J e l: l l y  ::l a t e .  Pric(' :::'DOO . .' C' ,,"  l u s t  
h U Il1 t 1 : c r .  J � O .  U A L L .\. G ll E U , .u a d hw ll ,  \\ l s . 

ATTEN lrION, MILLERS ! !  
:ll l D D L I :-i G:-; P U 1t U;'[ E U ,  1''' 1 ' d  O c t .  7,  1�73 

ThC gl'l's t e x c e l 1 e n c e  o r  o u r  lllacll l u e  l'e B u l t:., - b t . l 1'0111 • I t t!  C,lP t ')i l ! t y  of a dj u b t llle n t � , l,j' W ,} cll I t  II:; rCIJ(Jt-' r e d  
Hl lcet-' I- s f u l  for H l." p .l n l t i ll g'  11 l l tl d i t ll g." !:1 ,  w h e i l i e r  g r u u n d  
" high 0 1  low ; "  2n d .. L'· l'O lll t t .':l c tti e h ll l de v [ c · s t O l  il l \\ H yS 
k e e p l Ug t i l e  c l o t h  i l' l l l H  c l \Jggiil g' ; and, 0 )  d H) t h e  I · c r ·  feet ll1 J. l l ll e l' u t' regu l a t i n �  I t t'!  a i r  d ra u;.! l l t� ... O .l t' [()  w o r k  
e m � J t' ll t l Y  i n  h U lll l l 1  w e ;l l h e r .  By t itt' U:-:l(' " I' [ l l i , I I l I I ' l l l l l e  t h e  lJ. ua,ll t it ' (  0 1  H u u r  I S  ill':rc ' s c d , u ll d  1 ! !:3  q ;, a l l t )  ! S  l Il l ­
pro v t:ll ,  a u d  a l l  LaH i �  v a l u a b k  i n  t li l' T U l d d : l ll :.: ",  r �  1; l' p a ­
r a t C (l a n d  c u u v l� r t e d  t ll t u  t h c  1i1' ::; L  grad. '  0 1  tI l l! ! .  iw d  
ma,}' b e  re�r . .  u u d  \\ i l il t h e  W i l e h t .  I' d::;  I'> ! Ul p k  <l I , el y a l ­
u a u l c  i lJ Ye n t r o ll l H\8 a l re a d y  b t ' C O lli C '  K U () W ll u u u m e C L 8  
t h e  n l U s t  u p e l d t:" o  a p p r l l ba. t l UlI  0 \  1 1 I 1 1 ' e r � .  

Send fur C,}'('ul'ln:. � Ul l e  rlgll t �  1 0 1' ::l a i c  by llA � D LJ_\ & W I U G l .\ l ,  �\I an ' l ' r � ,  u a y t o n ,  Ohi o .  
-::-:-=c-;o--;:-:c-=-,:::-��.- ---- .--.--$1 r: 00 yea:  ly l IJ a d e  by A g ell t s  111 t h p I r  Si a l C  lIl O  

o m e n t s  F e l l i u g  Q U I' a2 n c w  nrtle l c s .  Ba m l l l f' s 
:55 c .  catalogues free.  Alli . N o V L-' l t y  Co .. . Blf2 B ' w a r .  X . Y  

"-.: A�H 1< ��·f E� �,; tt-t', !ellt H i!!. I I L  tO I' �ale . o G. E. 1< A I�'\l ER,  48 E a s l  ,,6 . h  b t . ,  � c w  l o rk_ 
WOODWARD 'S 

N A 'I' I O i'i A L  
ARCHFl'ECT 
1000 WORKIXG D IU W I XGS. 

IJl u n�, J) c t n i h �, 
8p('(' Ulca r l l' ll s &  E s ! i ll lates.  

T WELVE DOLLAR S ,  p ost­
p a l t ! .  

M O .l\ ( : KT O N ' �  N A T I ()� A L i Sl x  D o l l ar., post 
:';'l'A l lU J U I I . H E " .  ) paid. 

V A lt P E N 'l' '; h  & .J ( ) I i\  E lt. :-; . �  .ooll  • •  r M .  pc M O l'l l ' K 'l'O N ' :-;  N .\ j' I O :-l A I' I · • , -

j!'l'umiuK a n d  R O O ti lllo( . paill. 

OltA :-i ( l E  J L' D D  & C O "  :..l4i) Broadway, N e w  Yor!.. 
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JANUARY 1 7, �dtutifi' �mtti'llU. 
BAIRD' S 

FOR PRACTICAL MEN. 

A CHANCE '10 SA VE MONEY. 
---0--

A MAGAZINE AND A NEWSPAPER. 
BOTH FOR LITTLE MOBB THAN THB PRICE OF ONE. 

THE NEW YORK TRIBUNE has completed 
arrangements wi th the principal magazines and perlodl· 
cals of this country aBd Europe, by which It Is enabied 
to supply these publications, together with either edition 
of TUB TRIBUNE, at a very marked reduction from the 
regular subscrlDtion prices. The periodicals for which 
subscrlpUons may be sent, at any time, to THE TRIBUNE 
are given below, with the regular prtce of eacb a {  d tbe 
reduced price of the combination with TUE TRIBUNE : 

PU Ollshers ' With With 
regular Weekly' 8emi·W. 
price. Tribune. Tribune. 

--0-- �:m�:: �!�:;I��. : : : : : : : : :::. �� � � � � &l \iy n e w. revised and enlarged Catalogue of PRACTI· ' H .,rper's Weekly . . . . . . . . . . . . . . .  4 00 5 00 6 00  
CAL AND SCIENTIFIC BUOKS-96 pages, 8vo.-wtll be : Every Satur day . . . . . . . . . . . . . . . • .  5 00  5 15 6 75 
sent,  free of postage, to any one who wtll favor me with I Scri bner'" Monthly . . . . . . . . . • . . 4 00 5 00  6 00  
his address. �t. NtChol. s  . . . . . . . . . . . . . . . . S 00 4 20 5 �5 

HENRY CAREY BAIRD, �i�;��I·l���l��nAR�vlew: : . : : :  � &l � 38 � 38 INDUSTRIAL PUBLISHER, Internati onal Review 5 00  5 75 6 15 
406 WALN UT S l' REET. Philadelphia . Demorest's M O :lI ·h l y  . .  : : : : : : : : :  8 UO 4 �5 5 25  --0-- FOrl nighTly Review . • . . • . • . . . .  6 00  6 50  7 ; 0  

If 71"- h 
. , AtlantiC Monthly . . . . . . • . . . . . . . . 4 00  5 00  6 00  .a.lnateur .1.U ee anteS G.laxv . . . . . . . . . . . . . . . . . . . . . . . . . 4 00 5 00  6 00  The Ecl ectic . . . . . . . . . . . . . . . . . . . 5 CO 6 00 7 UO 

TKTo r -'flSh0'P .. Sclenunc American . . . . . . . . . • . .  8 00  4 50 5 50 f'f' , Iv POl>ular "clence Monthly . . . 5 00 5 15 6 75 Ne w York Medical Journal . . .  4 00 5 00 6 00  
A treat ise containing J)la�n and conct�e direct ions for 

the malli pulatt ' l D  o f  Wood and M ... t a l s ,  i n c l u ding Ca�t· 
tog Foro ing Brazin g, Sulderh lf!, and Carpentry.  By 
the 'a u r h:':r of' t l le . .  Lathe and t t s  Uses , l I Th1rd edi � 
!lon . I llu · tra ted.  8vo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $3 00 
CONT EYTS.  - In t r o d u c t ion-Bl o w p i p e  Manipulation 

Griffin's BlOWplpP. ; Braz n g j  Brass rurning ; Brass ,  to  
Lacq u er ' BronzIng ' Ca�ti..J 12' Flas k s  and Patterns ; Catoe­
hard t -ning. · Cur�d Works :  Chasing ScrewB ; Cast Iron, 
t o  'l I n ' Cost of Lathes ; Cut t ing Teeth of Wheels ; 
Dovetai l ing ' Drl 1 l 1 n K  Me t a l ; �'a1tw COrt'S for Cast Ing i 
Fil l i n g"  FOI�ge 1'0018 ' Fluxell, for Solder1n2' ; l" rench 
PoUshl n o- ,  Pul1Mh FlIlis tl ing' ; Gluin g ; Grl tli D 'tI Lamp 
Furn >t ce': h :lld Solde l 8 ' Hardwood L '  t rul n g j H.ndentng 
and Tempering- ' i v o ry,' t o  Turn : Iron Turninl( ; Lathe, 
l>e::.crlption ; L'athe ,  D �tai 1:-l j Lathe C I ,UCKS ; Lat he ,  
Ovprheart  Motton ; Lacq!l ering ; Maneable Casting& j 
Me ' s l l' U ( n t IJg ; \1 l k t ng S d lde r: fur Tfn i ¥1)Unt l llg Grind·  stone� · � aysmi th'l:l I-Ll,ud DrIll  j N e w  'I ool for making 
SCre WR'j ' Overhead Ge9 r for Lath e s  j Plumber's Work o n  
Lead ' Princ i p les of ' � utt lng T o o l s  j Scientific COD struc­
tlon �f Toold ; �cl 'ew Stock a D a  Dies j Screw Plate : 
Scre w Cutt ing in the Lathe ; Sharoen1 ng and G rinding 
Tools · S l 1de  H.est j Sma l l  F U rIl:lces for CusUn� ; Sofl en·  
l u g  ::;t�I�I ; Sta i n iu g Woods ; Spira l  or Elizabe than T wist; 
Surfadng Solt Woods ; S llbdtanCes f " r Polishing ; to 
H o l l u w  Soft WOOdci ; Tools for  Surfs:clng Soft Woods ; 
Wheel  Cutti ng ·  \food T u rning i Workbench Fitt i n gs ; 
Welding Iron i '  'WorKlng in :,hcet Metal ; Whitworth's 
Die StUCKS . 

Appleton's Journ al . . . . . . . . • . . . .  4 00 5 00  6 00  Pllrenolo�lcal .I oul'lla l .  . . . . . . .  3 00  4 00  5 PU  The Science of Heal th . . . . . . . .  2 00  8 00  4 00 Amer . Educatl on.1  Monthly . .  2 00  8 00 4 00  

¥��·,���d'!��kKMii : : : : · · · : :  � &l � !)g  � �g LesHe'8 [Uu8,rated N ewspaper 4 00 5 00  6 00  Chimney Corner . ,  . . . . . . . . . . . . . .  4 00 5 00  6 00 

t�=ll;:: ����:'kJ&r:;�!'\ve';kiy � � � � � � I'leasant Hours . . . . . . . . . . . • . . . . .  I 50 3 00 4 00 �?J�ga ��:Ica. : : : : : : ·: : : : : : : : : 1 38- � � � � 
�g�'J'���eW:� .����·:::::.:: : : : � gg : � � � Daily Graphic . . . . . . . . . . . . . . . . . . .  12 00 11 60 12 60 Nature . . , .  . . . . . . . . . . . . . . . . . . . . 5 00  6 00  7 00  Blackwood's M.gazine . . . . . . . .  4 00  5 00  6 00 The Edi n burgh Review . . . . . . . .  4 00  5 CO 6 00  London I l i ustuted News . . . . . .  1 4 0) 18 2J 14 20 London Graphic . . . . . . . . . . . . . . .  14 00 13 :10 14 20 
Punch . . . . . . . . . . . . . . . . . . . . . . . . . . 7 00 7 60 8 60 

Make your o wn selecti ons from this Ust and remit either by money order, draft, o r  regist ered letter dtrect. Iy to THE T R I BUNE, llnd yuu will receive both m�gazfne and ne wspaper. 
Address TUE TRIBUNE. New-York . 

WHALEN TURBINE. No rt.l<. to purchaser 
Pamob let sent free. SaTR WUAUN. Ballston Boa. N. Y. 

1832 SCHENCK'S PATENT. 1871, 
WOODWORTH PLA.NERS 

A.nd Re,SBwtng Machlncs, Wood and iron Worklnl! Ma 
chlnery Engines, Boilers, etc. J U H N  B. SCH I!:.'i CK · S  

S O N S .  �Iattc.wan. N. Y. and lI8  Libert y St . •  New YO ' k  

G E. ILLING WORT H ,  �eville St. Foun­
• dry, Leeds, England, ma kes a �peci B l t y  of  

bls t o-inch La t h es. All  pa.rts  are lDt�rcnallge ..... b lp ,  
being wade in dupl1cllte, by patent mac�inery, t h u s  en­
suring Accuracy and lLxcelience ot Wor"rnansnlp. 

ar For prtce and Photo. wrtte direct. 

OTIS' SAFETY HOISTING 

Machinery. 
NO. 348 BROlLTJtv ��.g�0�. co., 

NEW & IMPROVED P A.Trl'ERNS.-MA. CRINISTS' TUOLB-all slzes-at low prices. 1<:.  GUULD. 97 to ll3 N. J .  R. R. Ave .. NewarK. N. J .  
1' ou a�1{. 'Y II Y w p  c.:: n f' , · : 1  Fi r�l 

Clru!� 7 Uctav e I ' ia " us lur $290 ? 
We amlwer- ltcust � J �B::I lha!J $300 

make any $600 j'iauo �ohl Agents, all of  wbum make ct. profit. We hu\'e uut 8hi� dir('ct lo fami· priee, al ld warrant �pl1d for illu�tratt'd cir· 
to over GOO Ballkpo:"�, M erchants., 

of whom you may kUOWJ, Using' our PianoR, � ��
ti
��te8 and Territories. Please .:state ", here you saw 

U. 8. Plano Co., 8 1 0  Broadway, N. Y. 
ItT The above, or any of my Books, sent by mail ,  free 

of postage. at the publ ication prICes . 

A�tz) ���E�M!ll�l'litOok���L�a��� 8�r':s�:;t�i!e�
A
Jr BOILERS AND PIPES COVERED With . .  ASBESTOS FELTING ;" save. twentY·llve per cent. I n  fuel. Scnd for Circulars . p ostage, to any one who wil l  furnisn ht/) adares/). 

HE�RY CAREY B AIRD, INDUSTRIAL P U RLISH ER, 
406 WALNU T STREET. Philadelphia . A S B E S T O S  I' B L T I N G C O M P A N Y , 

Nos. 816, 818, 320, and S22 Front Street, New York. IF" Asbcstos ln all  quantities and qualities for sale. 
THE " PHILADELPHIA " 

HYDRA CLIC JA CK. The RAWLBY KILN 
P ISTON guided from both ends; all working ���u��:.n���I��c

l�f��I';;l����'l; &s�·ve�r�g�l�
efag��f�� 

parts guarded from dust ; stngle or B.ouble pumps, time. European Patents obtained. For privUeges at 
cyltndcrs , shafts, rocker arms, pistonr3, etc., entirely steel. home or abroad, address A. R.  MOR J Aj:!, 

�g: l� �il��t��·;;��
l�%�lf.hla. ! PHILIP S. JUSTIC [<;. lOS Fulton St . ,  N e w  York. 

-----------------

A. Set of' 1 2  Steel Lathe Dogs, 
::;:: f�?� ,� l�;,;:i�.�<:.:.��:.:.:.:.:.�:.:.:.�:.�:.��� � � � � � � � � � � �i:I:� I �,

et  ?,f I��e,;'l 
C

l
":!DPS: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  :$;3:38 

Expandi ng M andrels taking anything from � to 4 

sl!��
h
i�' ��W. LE COUNT, South Norwalk, Conn., 

for Circular. 

u ail.> pal ue.s .Ill lcl "c:,ll.:H I II \\ awr } JlJ \\' c r, 
JAMES LEFFEL &; CO., SPRINGFIELD, O D I O . or lm LIBERTY IST . • N. Y. CITY. 

A LCO'l'T LATHES, for Broom , Rake, and 
Hoe Handlcs.  S. C .  HI LLS. 'HCourtlandt St . •  N. Y. 

TH E PH R.'ENOLOGICAL JOU RNAL 
Is a ftrst·clai8 monthly, devoted to scteD':!e,  ltterature , 
�����n����lfl?)���;T�e:nCd'igc�flrt�g�feh���O��:lsl������: 
ures calculll ted to improve m�nkfDd.  Volume 58, for 1874 , be. dns  with pre�ent nnmber, and contain.; much wh ich w i l l  In terest all readerfl, fhere are portrait!'! ,  wHb lJiography,  0 1 Good nnti Great." H Exoress lon In 
Man a nn In Animals ,"  Ii T w o  Sides of Life," I i  Irbh 
'Vakr>E'," " lnsttnHv-[ t l'!  M oral Trea tment ,, , · i  ' eeds of 
the Human Body," H E11ucati n n , "  " School for Deaf and 
Dumb," " 8'lceess ill Life," I i  Ortgln or' Coal," • .  Geonesi8 
of UeolojZv," . , A \Iuraerer's Story," . ,  L1fe in Texas ,"  
• Mound ButJders , "  &c . Samnle nu nbf'rs SO cent� ; 13  II 

b���d;��:w� �
e

ygr�: tvl��e��ie
S
nti�c �:�rr;'an�'5. �9 

nr :\ E W  CATAL OGUE F R E K  
Small T o o l s  of a l l  kind s ; a l s o  GEAR WHEELS, parts 
of MODELS,  .nd materials of all kinds. Casting. of oman Lathes, Engines.  �\��!Jg$,J �c'WI G HTMAN, 

23 Cornhlll, Boston. Mass . 

$ 1 , 5 0 0, 0 0 0. 
Fourth Grand Gift Concert, 

FOR TUB BltNBFIT 01' THE 

PUBLIC LIBR�\ RY of KY. 

DRAWING DEFltRRBD l.'ILL 
31st of March Next, 

to complete the sale of tickets and make a 

FULL DRAWING. 
12,000 Ca8h Glft8 wil l  be Di8tribnted by lot amonlr Ticket Holders. 

L I ST OF GIFTS. 
ONE GRAND CASH GIFT . . . . . . . . . . . . . . . . . . .  S21S0.000 
ONE GRAND CASH li H' T  . . . . . . . . . . . . . . . . . . . 100,000 
ONE G ttAN D  CASH G I F T . . . . . . . . . . . . . . . . . . .  :SO.OOO 
ONE GRAN D CASH GIFT . . . . . . . . . . . . . . . . . . .  21S,OOO 
OoSE GRAND C ASH GIFT . . . . . . . . . . . . . . . . . . .  17,:S00 

10 CASH GIFT", $lf" OOO each . . . . . . . . . . . .  100, 000 SO CASH GH'TS, 5,000 each . . . . . . .  . . . . . .  :SO,dOO 50 C A S H  GIFTS. 1 .000 e"ch. . . . . . . . . . . . .  ISO.OOO SO CASH GIF" S ,  500 each . . . . . . . . . . . . .  411,000 

�� 8��� gl�n: � �:�L: : : : : : : : : :  1R;838 
250 CASH GIFTS , 200 eaen . . . . . . . . . . . .  / ISO,OOO 
8'25 C A SH G I FTS, 100 e<l ch. . . . . . . . . . . . .  3!1,:S00 1I,00tJ "ASH GIFT", 50 each. . . . . . .  . • . . . .  ISISO,OOO 

Total , 12,000 Glfts, all Cash. amounting to 81 .1S00.000 
IlT The CODcprt and d1Rtrttmtion of g!fts W�l1 osi· lively and unequivocally take pillce on the day now xed, 

whetht"r all I he tlckt"ts are eold ur not,  and t h e  12 ,  gifts 
doll paid in  proportJOD to t I  e number of tickets sold . 

PRICE OF TICKETS : 
po,!�,J� t1��;�

8
IJs;oo

;
leHTl�k:i  :��� 1�\

h
�x

r
T����t���; �t.OCO ; 1I8 Whole ficke ' S  for 5.000 ; ��7 W hole Tickets for $W,UOO. No disco unt 011 less tban l\500 w o r th of tiCKets . 

ApO l fcatlo n �  for a.gpnrjps and orders for t 1Ckets  shOlild 
be addressed to THO/'!, E. BR A llI LETTl! , 
Agent Public Library . Ky., and Manll-g'cr G .. ft Concert ,  

Publte Llbrarv Buihl lng. Loul flvll le ,  Ky. ,  or 
THOS. H. HA Vs & CO" Eastern AI/ent ... 6O'J tlRuADWAY, 1'- EW Y ORK. 

The American Turbi ne Water 
Wheel, 

�
e
';r":;�b I�Ji���rgca��s��b�ltji��� 

Emerson, sbo w1n!Z the following use· ful ,:,fl:t-�ct of the power of the water 
utilized, Delng the lughest results ev· 
er known . 

Percentage of Part Gate : )0, 50.08 ; 
�P�r �eh�'J8�3�0i!,'�a�� ; �'.n 90. 

A ful: re
�

ort may be obtained of 
rln�1>hlo� 

LLS & TEMPLE, Day. 

1\1'ASON'S PAT'T FRICTION CLUTCHES if are maBufactured by Volney W. Mason & Co., 
Provtrtence, R. l.  Agents. L.  B. BROOKS, 60 Cliff strcet. � e w  Yorl( : TAPL I " .  RIC E & Co . .  A kron. Ohio. 

P. BLA!�����
, 

& 00., I 
Manufacturers of the Blaisdell Patent Upright Drlllo, and o ther IIrst·class Machlnlsts' Touls 

l'Ut [ a L L  Llla l tuh slut-lULl"; Ii(l..o I ;}  iJd C l..ll t"  f:, I C l h d  
strength, 8 tl.ner finish, sndls truer t o  gage,t nan a ll f  otheJ 
1n use, renders it undoubtedly the most economical. We 
ue also the sole manufacturers of tbe ClI:LEBRATED COL­
LINS PAT. COUPLING, a.nd furntsh Pulleys, Hangers, etc., ��tl�� 

fo
°st approved styles. 

JbWi.!'dl,n�V���Ntf.
Pll . 

Try atreet, 2d and 3d aveRues, Pittsburgh, Pa. 190 S. Canal st.  Chicago. 
Er;:BtockS of this ShaftIng In store and tor sale b) 

r G����L���1 M�Tkdl.°a�o
b�r�.���et . N. Y. PI FHCE & WHALI S G .  Mllwau i<ee. Wis. 

THl£ Union Iron Mills, PHtsburgh, Pa. 
The attentloll 01 �nglnt'ers a-nd ArCh 1 tpct 8 I s called 

����.I�p�'h1�e ::�
o
c���·��ennd B;:l�l: b�t��T��d��� �f:� 

�nd fiange.s, which have provt'd �o oblectlOnable In th' 
old mOlle Of  manu1ac':ur1ng, RTe entirely aVOIded, we an 
prepared to furnish 8. 1 1  sIzes at t erm8 as favorable a8 cal 
fie obtained elsewhere. For descrlpUv-e l 1 th Jgrapb addresf 
Ca rlleKle. Kl oman & Co , U nion Iron Mills,  Pittsburgh, Pa 

Niagara Steam Pump. CRAS. B. HARDICK, 28 Adam. st . . Brooklyn. N. Y.  

I 
YOung Amer:ca Printing Press. 
For fun particulartt of the cheapest, most sim :ii pIe,  dura hIe, and rffectlve press ever made,  - : � addre88 .J O .., EP] { WA I ' S O X .  8 Proviuce Street ,  " - BOBton ; 53 Murr",y Street ,  New :.. or!\: . _... . _-- . .  _---

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A GEN TS WAN TED EMPLOYMENT: FOR 
F O R  

. . . . . . . . .  �.�.�.� . . . . . . . . . . The Independent 
A first,·ch ss F ami ly and Rp]fg!ous .Journal . From 

'100 to $ZJO casilv made. fi:ach l'I u bscrl ber  receives a 
premium worth more than the 8ub�erl pt 1o "  price . Our 
new e l egan t Chromo.  h 1{" mol'ie s  of Ch fldHood," size 
��;2�v��; ���)l f01�(�;1!Iy('e��·s �� WL��� B!;Cl��.��r;rit�s 
ad!!res. H .  C .  BOWE� 3 Park Place. N e w  York: 

Barnes' Foot & �team Power Scroll  Saw. PD t ire ��fie 
t
o: &C:Od����e 

thick. Every Wo . d ·  w e  ..... "r .h '''' trl  have Four years m, .. ket.--rl,O.".nrlR ustng the.l1. 
ont work, or that have 

spare time. can earn with one of these foot power machines from 40 to 80 ets. per hour. It Is a p l easure t o rur. one. -Say where you saw lhis, a nd spnd for full descript ton to W. 
F. & J. B A RNE., Rockford, WInne. bago \.:0. 111. _ .  

$315 

45 

A M ONTH to �I .le or Female Agents.  
NOVELTY Co • •  Bi ddeford . )Ie . 

PUNCHING AND DROP PRESSES. 

$20 per dHY. 1000 Agents wanted. Par· 
t' cularo {ree . A . H .BLAIr: & CO .. S t .  Loul s.�l o .  

WANTED-AN H O � EST MA� O R  WO-
MA1Io� tn every t o w n  II.nd county. To those out 

of work or ha.vlng leiSUre time,  TWKNTY·FIVE DOLLARS 
P :CB1�rf :In�JxC0�i;�Nu����:��i� ,  '6��nS .. rEB MAN U -

�10 A DAY made by Agen ts sdl tng o u r  n e wly pat·  
'lI' ented no oTt· l t l e s .  Sij,m o lcs m u l l e d  for 2:ic . Cata­
l ogues frt!e .  j,1'elton & CO., l lY  � & SdUU St . ,  New \· ork. 

WOOD-W ORKIN li MACHIN ERY HEN­
erally. Speoia ltIes, Woodworth JDlaners and Rlch­

ardson '@ Ps.tent Improved Tenon \J achlnes. 
Central, eorner On'on �t." W orcester , .\1a�8. W I T H  P.RB , H I ) " (l & R I CHA RDSON. 

Sturtevant Blowers. 
Of every s1ze ana d.esc����nG�o�r.:.�ti £nc'g.�d. 

121 Chambers Street,  N e w  York. 

RICHARDSON, MER lAM <11 CO. . 
Manufacturers of the Js teRt 'mproved Patpnt DaD­els' and Woodworth Planing Ma.cbines, \latchI ng, Sash 

it��I�t?�afc�r�rul��
n ���BR ����l ���f�h������'a �h�\) �n�: Xi� 

�:1���6, gg��� ���s\v�6IdW�br!i��-Or�t���, ���·��:;'i�tl�� 
other kinde of W ood·work 1ng M'ac hincry. Catalogues 
and price lists sent on application. �l aliufact orYt Wor. 
cester , Mass. W are house , 107 Libertv ht,  :sew Y orK. 17 

WOOlH W J:(Y ' S  PaT}<;N'f 

Planin.y and lJlatehing ""nd MoldIng Mach1e.es, Gray & Weod'8 Plsllt'r8, tit11·0Illng 
Saw Ar���: ���H�,

r woo
d
1
9irl��?r7yn�����t��:.y . ;  8�nd for Circu la.rA. B'7 S1.l ) nhll rV � t rp,.t  Ro�ton .  

QEAGLE FOOT LATHES, 
AND AMATEUR TOOLS FOR T H E  HOLID \Y 8 
PRESEN TS for t h e Boys- SCllhi l> . e-Iu· � � Lructive-Bl'ne1klal W .  L. C H ASE & CO .•  93, 95, & 9, Libert y S t . ,  New Y ork . 

1813 and 1814. 
Catalogues Free. 

Machinists'. Blacksmiths, '  Model Makers', Pattern Ma· 

����il�rf�� aR�\�Os���" or�\l��l;�fckB�
ri', and Tool� and 

A. J .  WILKINSO:\ & CU .• Boston. Maes -----------------

MACHINERY s�n� ror c��.�lar��;�8�If1�FE 
, & co. 60 Vesey st . . New York. 

THE HORTON LATHE CHUCK, from 4 
t.FIl� �.c�eJR'1·IS�/�e �6� �'U�.nM;�or 1�����SCt ,  

PORTABLE STEAM ENGINES, COMBIN· lng the maxlmum of etllctelicy, darabf l1 ty anrl pcon· 
omv, wtth the minimum of weight and price . Thf'Y arc 
wldely and favora bl) known, more than 1 ,000 being In lSC. All warranted satisfactory or no sale.  iJescrlpttve 
�trcular8 se¥� �n J�Pl.llii�i�BLE�d���BLaW1"en�e. M a.ss. 97 Ltoorty It .. Now 'orlr. 

1liele grofie unb tr)at ige (Hafic unlrer <z1e. 
b iilferung lll ad)ClI wir bc ionbcr�  baranl 
�ufmertiam , baB  unjn n irma burd) i l) r c  � er­
binbung mit 5ffi aj[) ington  unb  b C ll mro lJ ii i i d) ClI 
tiaulJtftdbten, bc\onberc )Sortl) (,i t e  our (hlar.' 
gung non in- unb autllanbiidJen Ij)atcnten 
b letet. 

Seber &rfinber, gleidJl)iel lueld)er 9iat ionali­
tnt ange�iirig ,  ift burd) bie I i b cra len �\ G tcn t9 c­
je�c ber $minigten e taaten oum lj3atent idJlI� 
fiir &rfinbun3elt bmd)tigt . Unite (S-itma if! 
bmit, g�ft ii� t  aui  26ja�rige �rla ()nlll !J ,  b Ol t id)e  
�rfinbcr j eber Beit 011  brra t l)m Ilnb  Oil m:; C i g C lt 
Ij3rciicn mjd) IInb  p iin ftlid) lj3 a tmte 011 erlu ngclt. 

1lie 1leutjd) c  0eet i olt i�  in ben .p.'; n bm 
fn�iger beut;d) cr  �nomielll'e ,  . "e ld) e  in bet 
Dffice lJeriiinlidJ mit &rfinbern tlCrfd1Hn 
Ulerbcn. 

Sl)er "Scienti£c Am erican " wirb in j e iuen 
€lJaltcn bie  Iiebeutenberen CSrfino lllt g C ll lie­
l�redJeu . 

�om\lJonben3 erb eten uno �ro m lJ t  be ant· 
wortct. lj3 amlJ�l [ t e  in beutjd)cr -2 lJrad)e  wer­
ben aUf )s�dangen franco 3ugciantt. 

2!bte!�re : 

�uun & �o., 
� "ScUntijic .A merican" Patent Agentur; 

3 7  ",Att lRolll, 
Naw York City. 

© 1874 SCIENTIFIC AMERICAN, INC.



Back Page - - - - - - - $1.00 a line. 
Inside Pall"e - - - - - - - 1'3 cents a line. 

Engravinf/R may llead advert/8enulI/ls at tile 8ame rate per 
line, by measurement, as the letter preRIJ. Adl.lerti-8empntJl 
mu.,t be rece 'ved at p!'blicat/on qJJIce a8 early as Fridall 
morning to appear in nezt i.sue. 

KIDDER'S P ASTILES-A Sure Relief for 
A.thma. STOWELL & CO.  Charlestown. Mass.  

. B ORING MILL. 

..........-. WIBE B OPE. 
J O H N  A. R O E B L I N G ' S S O N B  

lIANU11'ACTUBEBB, TBBNTON, N. ;r. fOR Inclined Planes,Standing Ship Rigg1n� , 
Brfdges, Ferries, Stays, or Guys on '"Derricks & Cranes 

ner Rope., Sash Cords of Copper and Iron.  Lightning 
Conduct .. rs of Copper. Special attention given to hoist­
Ing rope of an klners for Mines and Elevators . APPll for 
::��:fe�'i¥rf:��ts:fo� ��h;��:��:�i�� · R���8.  

fc; 
larKe s tock constantly an hand at New York Warehoule· 

No. 117 Llherty Itreet. 

B U I L D E RS Send for Catalogue .  A . •  J . BICK­
NELL & C O . ,  2'1 Warren .t_, N . Y  _ 

KEE P YOUR BOILERS CLEAN. 

A N T I  LA M I NA 

P R A T T ' S  
A S T. R A L  

O I L . 
Safest and best 011 ever made-hurns In any lamJ>-:for 
sale everywhere . C HAS. PRATT & CO. 

Established 1710 . 108 Fulton street, N.  Y .  

J U D S O N ' S  
PATENT L ATHE CHUCK 

1 , 000 I N  USE. 

Addre •• 
ROOT STEAM EN­

GINE CO., 
2d Av. & 28th Street, 

New York. 

Todd & Rafferty Machine Co. 
MANUFACTURERS OF 

The celebrated Greene Variable Cut-Oft' Engine ; Lowe's 
Patent Tubular and Flue Boilers ; Plain Slide Valve 8ta­
tloaary, Hoisting, and Portable Engine •• Boilers of all 
kind.. Steam Pumps, Mill Gearing, Shafting. &c_ '\ Silk, 
Tow, Oakum , 8ajfglng, Rope Flax, and Hemp Mach nery. 
Agents for the New Haven Manufacturing Co.'. M achin­
ists' Tools ; for Judson's Governors and Stop-Valves : 
�r�Vt:�b�k�w1�s ;Bl'k�flieregfl_�1 &�WV-l���t 
WORKS. PATERSON, NEW JERSEY_ 

BUERK'S WATCHMAN'S TIME DE 
TECTO B.-Important for al. large Corporatlone 

��h �:���g��"!��urc;.��cg:·�tfo�O�� ,:>�������, 
patrolman, as the same reacheB dllI'erent statton. of his 
beat. Send for a Circular. . . J. E. BUERK. 

N. B.-Thll detector II c�v�re�0�y
1'r:o 

B&�tg��{ee:is 
Partlel using or selling theBe InstrumentB without au· 
thorlt,. from me will he dealt with .... .cordlnlr to law. 

GL- �MOULDS for Fruit Jars, Patent 
Lami>s, Bottle. etc . made by H. BROOKE. 14 years at Wlilte and Centre Streeli, New York . The short­eat and cheapeBt way order direct of Mould Maker_ a;r' l'ABTJOULAA ATTENTION paid to A10ULDS for D\VENTORS. 

J ritutifit �tttmtIlU. 

D O U B L E  A C T I N G 
B UCKE1.-P L UNGER S���!!!PS 

VALLEY MACHINE COMPANY, 
Easthampton, Mass. 

!l.:HE HEALD d: SISOO 
Patent Centrifmral Pumps, 

VERTICAL & HOltIZONTA L. First Premiums at .N e w  Orleans, Uincinnati,  and New 
York . .. Medal Of Speelal ..tI18ard," American 

Insti tute, 1872 . 
Perfect satisfaction guaranteed. The cheapest, most 

durahle. popular and Bucces.ful Pumi> known, for Paper 
Makers , 1'ann ers, Contractors, Brick Makers, DistIllers, 
etc_ Pump. wttn engine on frame. complete at low 
lIgures,for Wrecklng.l>redglng, Irrigating, etc.  'll\ust ... 
ted pamphlet,free.  800 references to partleB actual lr; uBlng 
thl&��l. · �Hl����i�Mt�rwJ�t:8�I':l'��.�1fe!"*�i: 

N. Y. Safaty Steam Power Co. ; 
30 C ORTLANDT STREET, 

N E W  Y O R K  
-0-

Supertor STEAl( ENGINES AND BOIL-
�.:i�o�Yo?e���� . 

m����::l ��;:,?�g�: 
nomlcal. laslly M.anaged and not lia­
ble to derangemen � .  Their COHBINED 
ENGINE AND BOILEB I. peculiarly 
ada�ted to all purposes requiring 
���l �o�e�OO 1tfi��:h::w�,

ern
g�::: 

Send for \llustratp.d circular. 
IRON STEA 1UI!!HIP B UI LDERS. 

NEAFIE & LEVY, 
PENN WORKS 

MARINE ENGINEi BO'!-ER�. A N D  �UILD­

ER!oI O'H'ieAD1£:�PIl� J��INE!oI, ----

t!��!���. t'"t=l:A......  - �lIEW:OJ 
BELIEE' �Ct".J\I� 

mOil PL.a.IIBBS, 
ENGINE LATHES� DRILLS, &0. Send for Price List. 

NEW HA V ... N MANUFACTURING C O . ,  
N e w  Haven, COBn. tit THE' 'BEST SOLID EMERY 

.. 

WHEELll ,nd patent Grinding �la­
chIne. are manufactured by the 
AXEBlOAN TWIST DBILL COJIPANY, 
Woonsocket, R.  1. 

- .t  P- EVERY WHEEL AND EVERY 
-... .,' M ACUINE WARRANTED . 

T H E  
S a l D H a B  R B O O R D  

A Yearly Compendium of Sclentllle Progress and 
DI,cfJ��':am�a�ts.; ��l�v,::;, f�;t�8�r2 . 50, will be Issued In ,January next_ 

The volumes for 1 872, 1878, 
now ready . 

THIS NEW AND 
splendid annual hook 

p resent. In brief form the 
mo.t Interesting Facts and 
DlscoverIes in the vanOlla 
Art. and SclenceB that have 
tran.plred during the nrece­
dlng year of title , exhibIting 
In one vlew tne General Pro· 

r�:,���f ����t��n� :the fol-
I.-CH KMISTRY AND MET­

ALLURGY. 
2.-MECHANICS AND EN­

GIN K KRING 
B.-ELECTRICITY, LIGHT 
t.-¥:tJNOrg:.p:"Emora-

clng New and U Beful ln­
ven tlons and Discoveries 

B._����to 9nE Jt�J¥i-
CULTURE. 

'_-AGRICULTURE. 
7.-RO RAL AND HOUSE­

HOLD ECONOMY_ 
8.-MATERIA MEDICA, 'f1tlW.E UTlUS, HY· 
'.-NATURAL HISTOR Y AND ZOOLOGY. 10 & 1l .-METEOROLOGY 

TERRESTRIAL PHYS· 
12.-GEOLOGY AND M.INEult�J1/.0GlU.PHY 

lS.-ASTRONOMY . 14. -lllOGRAPHY. 
In��rllr':i��:�1 �g�rl�t

t
s
o 

a� ��I�������I�o:���� 
��fla'lJ.,s:'':,��!n�E���id ��e : p'ra��t 1��'V:;;i�:�� 
hold, ln every Library. 600 pages. Octavo. Handsomely Bound. Wlth"'grav­!nIlS. nice 12.50. 
th�e����. mr\fge��\ P::.,�g�t 

tr� r�:���e o��gCt"JP:a':,� 
,.aRsers. For lale at a1\ the principal Bookstorel. 

MUNN &: CO., PUBLII!HBRS, 31' Park Raw. l!ll ew York City. 

1'IllI B alEB 7 1Fl a AMERJaAB will be lent one year 
and one copy ot S aJEJtaE REaORD on receipt of ,5. 

SCIENCE RECORD FOR 1 81'� aDd 181'3 now 
. .  ady. Each 12.50. 

SUPBR-BBA TBRR 
Save fuel, and lupplI DRY Iteam_ Easily attacnea to 
any boiler. HENRY W. BULKLEY A Engineer. 98 Liberty "t., New York. 

"'-meters For teBtlnlf Ovena. Boller 
.. y .. _ • linea, Blalt furnace., 
Super-Heated Steam. 011 Still!. &0. 

AddreBa HENRY W. BULKLEY, 
98 'L1bert:v St., New York. 

American Saw Co. 
NO. 1 F ERR Y S T . ,  N E W  Y O lU, . 

Movable-Toothed Circular Saws. 
Eccentric Geared Power Prasses. ----c. HIUIRY HALL& UO . �:!O- ·(�,;riian;lt si ::-:��y-:-cjty. 

THE PULSOMETER. 
The f1tmplest,  moet dUTa ble and p,1tecUve STEAM PUllP now in use .  W11l  p ump grltt\' 

ft� ��r��: ii�i�i':�\l��tt O�ia�f06rl(rd��ry t.o 
B r a n c ll D e p o t s : 

���e:�re:!���?�h�fafe��h�� 1 �:SE .  
5U Wells Street ,  Chicago. 1 1 1 .  ' • South 'V(,Btern EXI)o� l t i ( )n .  � e w  OrlcnnfJ .  

__ =:;�=�8�1�1 �&:,c8�1�S�lS�-0�rth Second St • • St. Louis. � I o .  
STEAM BOILER AND piPE 

COVEBIl\TG 
SaveB ten to twenty per cent. CHALME RS f;PENCE CO . •  foo t  E. 9th St . . N. 1. : 1�'02 N. 2nd St .. St.  LOll i s .  M o .  

ROGERS' TANNATE OF SODA against 
Incrustation In boilers ; generally approved by Scientists and F-nglneers. Sen d  for Hook �'O U P'  OUNCEB-COSTI S G  O S L Y  9 C E :-I TS--DAI LY, WILL CLEAN, AND KEEP C L E A :>! . AN AVEHAGE HOILEH WITH AVERAGE WATER A N D  PIU:SSU I(E . s.; cents the J!ound_ Addre •• JOS. G. ROGE I(>; & CO. M adl-80n, Ind. ur Tbe manufacture or UBe of any form of Tannate oC Soda, for above �urp08e,  is our EXCLUSIVE 

���g-��;rtr�����ie
t

.
ny Infr ngemEut. of same will b e  

. . DREYFUS' transparent Self-act­
Ing Oi l ers, for an Borts of Machinery 

.;:. .  LUBlUCA. TORS. 

. 

and Shafting, are re l1ablc In al l  seasons saving 75-95 per cen t .  The I!!E L F-ACT� 
ING L U B R ICATOR for Cylin ders Is now adopted by over 150 R. I{ . In the U. S . ,  a n d  b y  hundreds of stat iollarv engine!=!. NATHAN & D REYFUS, ltl!! Llberty "t. , N.Y. 

RANSOM SYPHON CONDENSER perfecta 
and maintains vacuum en Stea.m Engi nes at coat of one Ber cent Its vahle. and by its use Vacuum Pans R.r� run with fuJI vacuum without Air Pum o.  I'lea.c ('all at the Company'a otllce. JJutraJ o , N . Y.  ClreularB Bent to any addreBs. 

HOUSTON'S PATENT 
TURBINE WATER WHEEL. 

Stronll"ellt, Clleape8t. Bellt. 
In the test at Holyoke, ln 

1872 the Houston gave the 
hlll"hest percentulI"e ever 
IIllown In a reliable test and 
the hill"llest RVer Rll"e re� 
Bults evel' obtained. In 
S����C:t

l
l'��rn� iit�V��l;,':��: 

tty over n I l  others .  Emer­
son '8 full report furnished on 
application . Send for Clrcu­
lar. 

MERHILL & HOUSTON 
IRON WORKS, 

Beloit .  WisconsIn . 

L-AND CEMENT, 
From the best London Manufacturers . For sale by 
A PractIcal Treatl.��I��,:.,�tf,Prn��tfi�n;.�; ·�lce�t. 

OF THE 
SCIENTIFIC AMERICAN . 

THE BEST MECHANICAL PAPER 
IN THE WORLD. 

TWENTY-NINI'l[ YEAR. 
VOLUME XXX.-NEW SERIES. 

The puhl l shers of the SCIE:>!TIFIC AMERICAN b�K 
to announce that on the third day of January. 1S.4. a 
new voluII!e commences. It wil l  ('onttnue to be the aim 
of the puhllshers to render the contents of the coming 
year more attractive and useful than any of Its prede­
cessors. 

The ISUIENTH'lC A)IEIH C A N  Is devoted to the Inter ­
ests  of Popular Sctence,  tbe Mech a n i c  Art d ,  � Ianufar ­
tures ,  Inventions,Agriculture ,Commeree,  and th� 1 n dll�' 
trial pur.ults generally ; and It Is  ;aluabh; n n ll  In.tru(· , 
tive not only in the 'Vorkshop and )Iullnfactory, b u t  a J � u  
In the Household,  t h e  Library, a u rl t h e  Headi ng' Hoom.  

ThB best Mecltanicat Paper in the lI�'r'r7 .' 
A yeBr's Dumbers contain over 800 pages and sevc.!\ J 

hundred engravings of new machincs,  useful and n t1\' (' ( 
invent10ns, manufacturing establishment s .  t o o l � .  a n I' 
processes. 

To the Mechanic (lnd Ma n ufact ll1'el' ! 
No person engaged In an:\T of thf' mechan ical  pur;' l : H  .. 

should think of doing wtthout  th t !  H("[EXTJFIf! J\ :';1 I ·ri . 
CAN. Every number contains from s t x  to t e n  engray i l : g loi  
of new macbiups a n d  Inven tionI"' w h I c h  cannot hf' fo n n d  
In any other puhllcatlon . 

TERlU!o'. 
One copy, one year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  "3.00 
One copy, six mon t h s . . . . . . . . . . . . . . . . . .  . . • .  . . . . . . . . l . t'!> 
One copy, four monthfl . . • . . . . . . . . . . . . . . . . . . . . . . . . .  l . t'\) 
Onc copy of Scientific  American for one year.alll' 

one copy of engraving, u�rcn of l�ogre s s "  . .  18.'-0 
One copy of Scientiftc AmericBn for one year,nnd 

one copy of " Science Record " for V�'j·I . . .  . . .  5. CI 
Remtt hy postal order, draft or express. 
The postage on the Scientific Amertcan f H  fi v e  r ! ! u ! l"  

per q'llarter, payable a t  the offlce where rf'ccivr ti .  Call " 
ada subscribers muat remit, with sUhRCri ;'l t t o n , :.!:i rp1l 1 :-<  
extra to pay postage . 

Address all letters and make all Po o t  Olliee order> a n d  
drafts paya h i e  t o  

MUKK '" CO., 
87 PARK ROW, NEW Y ORK 

THE " Scientific American .. is printed wUIa 
CHAS. ENEt:" JOH NSON & CO.'s I�K. Tenth •• « 

Lombard Btl. Phlladelphla,  .. nd 59 Gold Bt., New Yorl 
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