
A WEEKLY JOURNAL OF PRACTICAL INFORMATION, �RT, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES. 
Vol. XXIX.--No. 11.] 

(NEW SERIES.] 

'l'RE BALLOON AND TRE AERONAUTS, 
We have already laid before our readers a detailed de­

scription of the great ship to be employed' in the coming 

JOI{� ',,'15K 

transatlantic voyage. We now present an illustmtion which 
will convey a general idea of the appearance of the main 
balloon accompanied in its flight by the two smaller atten­
dants with which, at first, it was proposed to provide it. 
This idea has, however, recently been abandoned, and it is 
now intended, if any additional balloons at all are bke n, to 
carry but one, and that 
only of some ten or 
twelve feet in diame­
ter. This will be nsed 
as a pilot, that is, con­
nected to a long rope 
and let fiy upwards, in 
order to indicate the 
different currents a­
bove the main balloon, 
so that, if at a higli�r 
elevation it be found 
that a quicker speed 
can be gained or a more 
favorable direction as­
sumed, ballast will be 
•. brown out and the as­
cent at once made. The 
project of having three 
balloons was to utilize 
all in jointly support­
ing the car and boats 
until a considerable 
qu antity of gas from 
the largest one had ex­
uded. Then the small­
er vessels were to be 
hauled down below the 
neck of the main bal­
loon and connected 
with the latter by hose 
provided for the pur­
pose, so that the gas 
would rise therein. 

We add portraits of 
Messrs. Wise and Don­
aldson, the aeronauts, 
to whom the important 
enterprise is confided. 
Mr. Wise is a veteran 
balloonist of some thir­
ty-five years' expe­
rience, and has proba­
bly made as mauy, if 
not more, ascents than 
any man living. He 
is a firm believer in the 
theory of an eastward 
current,and, in making 
the present voyage, 
carries out a desire 
which has been the car­
dinal object of his life. 
lIfr. Wise is an able 
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writer and the author of a work on aeronautics, which has 
gained for him considerable reputation. In conversation 
with us quite recently, he unfolded his various plans, giving 
us many details to which we shall hereafter allude ; and he 
also mentioned the important part which aerial navigation 
might play in making geologbal, geographical, or archIBolo­
gical researches. As an instance of the latter, he stated 
that, in an ascent over Chillicothe, he was astonished to no­
tice, on' the fields before him, ridges which appeared to be 
fortifications , clearly marked, and which were entirely in­
visible to persons on the ground. Further and closer exam­
ination proved the elevations to be mounds made in queer 
shapes, some being built in bastions and others to represent 
the upper portion of a gigantic human body stretched out, 
proving that they were the work of prehistoric races. At 
another time, in passing over the Eastern States, Mr. Wise 
recognized a depression strongly resembling the crater of an 
extinct volcano. On mentioning the. fact to local geologists, 
he found that the rocks in the neighborhood added their evi· 
dence to the fact, and that his observation proved a means 
of reconciling otherwise problematical appearances. 

Mr. Washington H. Donaldson, the coadj utol'of Mr. 'Wise, 
is the practical man of the enterprise, and to his ingenui­
ty are due the many novel arrangements comprising the ap­
paratus. He is comparatively young, and has been in the 
profession for about two years, during which period he has 
made forty. one ascents. 

Mr. Donaldson is  an intrepid and fearless aeronaut, and 
the hero of innumerable romantic aerial adventures. Re­
cently, he tells us, he has been doing " trapeze business, " 
because ordinary ascents of a balloon, with the operator 
standing in a basket, failed to afford a sufficiently startling 
sensation. Trapeze business is executing gymnastics of ap­
palling description on a slender bar, suspended several feet 
below the bottom of·.8 car,' while the 'balloon is several 
thousand feet in the air. Mr. Donaldson has a fund of· an­
ecdotAl of his hairbreadth escapes, which might form the ba­
sis of a score of lectures or novels. At one time his bal-
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loon burst while he was 3,000 feet high, and down he came. 
Luckily the empty sack formed a parachute, 80 that his de­
scent, although rapid, was sufficiently brpken to land him in 

" ,-------
------ -

WASHINGTON H. DONALDSON. 
a tree with only a few bruises. Another exploit was to 
ascend and travel for ten miles in a paper balloon� 

To Mr. Donddson the organization of the present enter­
prise is mainly due. He started the idea, and communicated 
his views in correspondence to a daily journal in this city. 
This attracted the notice of Mr. Wise, and the two aero­

nauts joined forces. 
The unsuccessful ef­
fort to raise sufficient 
funds ($10,000) from 
the city of Boston is 
well known ; but, no­
thing daunted, at­
tempts were made to 
enlist other parties in 
favor of the scheme. 
Application was made 
to the New York Her­
ald, but that journal 
declined and, finally, 
the Graphic took up 
the matter, but not un­
til Mr. Donaldson had 
begun arrangements. 
which bade fair to be 
successful, with the 
town of Allentown, 
Pa. Mr. Donaldson is, 
in event of the balloon 
descending for want of 
sufficient gas to sus­
tain . all the party, to 
remain by her u

'
ntH 

the life boat and every 
available weight is re 
moved. Then, with his 
ship thus lightened, he 
will attempt to com­
plete the voyage alone. 
The ingenious devices 
for disconnecting the 
life boat, and how the 
separationoi the party 
will be effected,  will 
be explained and il­
lustrated in our follow­
ing number. 

The Graphic compa­
ny offer to forward let­
ters by their balloon on 
this experimental trip, 
at a charge of $1 per 
half ounce above tl!H 
regular postage. TIlt. 
proceeds a�e to be di­
vided between the tW() 
aeronp.uts, who will at­
tach to eaflh letter n. 
certificate stating how 
,t was ca.rried. 
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END OF THE VIENNA PATENT CONGRESS, 

The labors of this body were brought to a close on the 5th 
ult., after debate on the resolution mentioned in our last 
issue. The rtcommeudations given below were adopted by 
a vote of 74 to 6. It will be nt'ticed t1at the resol.ltionR 
c:)Ver little more than is. contained in the existing patent 
laws of the European States. The conservative, narrow· 
minded policy appears to have predominated among the 
members, who were evidently unable to appreciate the wants 
of inventors, or give expression to liberal and progressive 
sentiments concerning the value of inventive labors. Some of 
the reasons given in SUPPfirt of the adopted resolutions are 
peculiar, if not erroneous. The last and best thing done by 
the Congress was to appoint a committee to choose members 
and convoke a second Congress. Let us hope that the new 
body will be more competent to deal with the subject. T he 
following are the resolulions in fuU. 

"RESOLUTION I. -The protection of inventions is to be 
guaranteed by the laws of aU civilized nations under the 
condition of a complete publication of the same, because: 

a. The sense of right of civilized nations demands the legal protection / 
intellectual work. 

b. This protection affords the only practical and effective meJUlS of introduc· 
ing new technical ideas1 without loss of time and in a reliable manner, to the 
general knowledge of the public. 

c. The protection of invention renders the labor of the inventor remunerative, 
and induces thereby competent men to devote time and means to the introduc· 
tion and practical application of new and useful technical methods and improve. 
ments, or to attract capital from abroad, which, In the absence of patent protec­
tion1 will find means ot secure investment elsewhere. d. By the obligatory complete publication of the patented invention, the great 
s acrifices in time and of money, which the technical application would otherwise 
impose upon the industry of all countries, will be considerably lessened. 

e. By the protection of invention the secrecy of manufacture, which is one of 
the greatest enemies of industrial progress, will lose its chief support. 

j. Great injury will be infiicted upon the countries which have no rational pat­
ent laws br the native inventive talent emigrating to more congenial countries, 
wJ1ere thell' labor is legally protected. 

fl. Experience shows that the holder of a patent .viiI himself make the most 
effectual exertions for a speedy introduction of his invention. 

RESOLUTION n. -An effective and useful patent must have 
t he fo.low'ng principles: 

a. The inventor or his legal heir only can obtain a patent. .A patent cannot 
be refused to a foreigner. 

b. In order to carry out the principle stated above (a), the introduction of the 
system of a prelim;.ml-ry examination is recommended. 

c. A patent for an invention should .be granted for flftecn years, or the option 
should be to extend It to that period. . d. The granting of a patent must be accompanied by a detailed and complete 
publication, which renders the practical application of the invention possible. 

e. The cost for the granting of a patent should be moderate; but In the inter­
est of the inventor, an increasing scale of fees should be fixed, so as to cancel a 
useless patent as soon as possible. 

j. It should be easy to obtain, through. well organized patent ollice, the spec· 
ifications of any patent, as well as to ascertain which patents are still in force. 

(J. Laws should be passed by means of which a patentee may be compelled, in 
cases of public interest, to allow the use of his invention for a suitable remuner­
ation to all bonajide applicants. 

.l!'or the rest, and especially with respect to the proceedings in the granting of 
patents1 the Congress refers to the English, American, and Belgian patent laws, 
and to the proposition made by the union of German engineers for a patent law 
of the German empire. 

RESOLUTION IlI.-In consideration of the great difference 
between the eXIsting patent laws, and in consideration of the 
altered state of international communication, the necessity 
of reform becomes evident, and it is to be strongly recom­
mended that the different governments should endeavor to 
arrange, as soon as possible, an international understanding 
on the patent laws. 

. 

The not execnting of a patent in a country is no reason for its becolning void 
in that country, as long as the Invention has been carried. out once, and the pos· 

ibility is there that the right of using the invention can be obtained by My in· 
habitant of this country." 

Resolution I (f).-Thi�, we suppose, is a hit at Holland 
and Switzerland, where there are no patent laws. The HoI· 
landers will laugh at the idea of injury to their country by 
the departure of their inventors. There are almost none to 
depart. The object of a patent law is not to prevent emigra­
tion; bat to bring forth an a bundant supply of new and orig. 
inal improvements, the working of which �hall promote in· 
dustry and happiness among the people, thereby increasing 
the national wealth and strength. 

Resolution II (b).-The best patent Ltw is that which 

supplies the inhabitants of a country with the greatest num­
ber of new and useful diRcoveries. The less the costs to 
which the inventor is subjected in maintaining a patent, Rnd 
the more simple the process of obtaining it, the more will he 
be encouraged to invent. 

The system (,f preliminary examination here proposed is 
intended to be something like that now in vogue at our 
Patent Office at Washington, which is believed by many 
to be productive of more mischief than benefit. It con­
sists in the maintenance, at the expense of the inventor, 
of an army of paid officials, whose prime duty it is to find 
objections to the grant of petitions to patents, and it compels 
applicants to support another corps of lawyers and agents to 
combat the points raised by the examiners. 

The in ventor himself is the best examiner. All the govern· 
ment needs to do is to supply him witb. copies of previously 
granted patents at a cheap rate. He can then decide for 
himself, without official aesistance, whether or not he ought 
to apply for a patent. 

(e)-The increasiug scale of patent fees here recommended 
exists in nearly all �:uropean countries, and, instead of being 
advantageous to the inventor, works practically to his dis· 
advantage. Take England, for example. The second patent 
fee is $250, the third, $500. We have in mind now the ac· 
tual case o f an inventor of a valuable improvement. He is 
a poor man. With great difficulty he was enabled to m"tot 
the second fee of $250 wbich made his patent valid for three 
and a half yeal's longer. That term is now about to expire, 
and he is called upon for $500 more which he will be unable 
to pay; and for want of the money, will lose his patent just 
as he was in prospect of making an advantageous arrange· 
ment for introducing the illvention in England. 

'fhe interest of the inventor demands that only one fee, 
and that a very small Gne, shou.d be charged for a patent. 
The practi�al effect of this increasing scale of fef's is to sub· 
ject meritorious inventors to serious pecuniary losse s. 

(g)-Why should laws be passed to fix the prices of com· 
modlties that inventors �ell any more than the goods sold 
by ordinary merchants or traders? The Congre�s fails to gi ve 
us any reason for its recomm'l11dation of this outlandish 
proposition. Its practical effect would be the appointment 
of a board of officials, to be paid and supported by the in· 
ventor, charged with the d uty of depriving him of all voice 
in the sale of his own inventions. 

Re8olution IlL-In Aust.ria and some other countries the 
inventor is required to put and maintain his invtont.ion 'in 
use within a specified period-a year, or t,1'O years-after the 
grant of the patent. Failing so to do, the patent becomes 
null. By this resolution a change is recommended, to the 
effect that it shaU s11ffice if the inventor only once begiis the 
manufacture, he not being required to continue the work. 

This is the most novel and liberal suggestion contained in 
any of the resolutions. 

HOE'S NEW PRINTING PRESS. 

A new style of steam printing press, of the. fast kind, 
specially intended for daily newspapers, has just been per 
fecled and put in operation in London, by Messrs. Hoe & Co., 
the well known press makers of N ew York city. The new 
press is designed for. the use of the London Dxily Teleglaph, 
a two cent paper, said to have the largest circulation of any 
daily newspaper in the world. 

'fhe improved machine, en a recent trial at Ibyd's paper 
mill, Bow, actually printed and deliver"d, in even piles, 
twenty.two thousand copies of Ll'jyd's Weekly,-a large 
sheet-in sixty minutes, with the attendance of two men 
and a boy. The sheets are delivered printed on both sides, 
and the number of newepaper impressions when the eheet is 
cut apart by the machine is forty-tour thousand per hou�. 
The machine is llUilt on the rotary plan like the Bullock, Wal. 
ter, and other presses, and is sa'd tn yield superior printing. 

The cost of each press is $17,500. The Telegraph is to be 
supplied with ten of them, and thus have the means of 
printing 220,000 copies of the paper in sixty minutes. 

..... 
THE BALLOON;" fV;Q'l'AGE TO EUROPE. 

It is now definitely anll'ounced.that the Graphic balloon 
will start on its transatlantic voyage between September 1 
and 10. We understand from Mr. Donaldson, one of the 
aeronauts, that the last mf\ntiolll�d day will in all probability 
be the day of dpparture. Th � principal part of the labor of 
construction of the great air ship is done, and nothing reo 
mains but the compltotion of a few details and the joining of 
three or four seams. The rainy weather during the past few 
weeks has retarded the work' and prevellted the rapid dry­
ing of the varnish, thus causing inevitable delay. 

'1'he entire apparatus, when finished, will be transported 
to the Capitoline grounds in Brooklyn, N. Y. , and there a 
preliminary inflation with air will take place in order to 
test the gas· holding power of the fabric. The balloon will 
thf'n be emptied, and, if the prognostications of the Weather 
Bureau prove favorable, will be inflated to its full capacity 
of 450,000 cubic feet of il'uminating gas. The ascent will 
be made at about six o'clock in the evening, that time be· 
ing cbosen from the fact that the gas will be rapidly con· 
densing, and hence a greater sustaining power can be gained 
than if the balloon were filled during'the heat of the day, 
when its contents would be subject to increased expansion. 

We notice that a petition, signed by several prominent 
members of the community, requesting that the public be 
admitted to witness the ascent of the balloon, has been sent 
to the managers of the Graphic company. In perusing this 
document, we are somewhat at a loss to determine which 
amuses the most, the verdancy of its signers in gravely be· 
seeching the Graphic people to perform precisely what the 
latter could not posaibly be induced to forego doing, or the 
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dplightful coquetry with which our enterprising contempo· 
rary dallies with the request through some three sticksful 
of double leaded editorial, after the fashion of " whispering 
she would ne'er consent., consented." Really, for any one to 
suppose that the originators of this very laudable scheme 
have, or ever llad, tbe remotest intention of letting that bal· 
loon go without parading the circumstance with just as so ­
norous a flourish of trumpets and before as big a multitude 
as can possibly be assembled, indicates an ignorance of mod­
prn journalistic enterprise which is refreshing in its utter 
simplicity. 

In a Rucceeding number, we shall publish some interesting 
details regarding the construction of the balloon, 10gethtor 
with illustrations of ingenious and novel devices to be used 
during the voyage. 

--------------.�, .•. �.�.-------------
MODERN MlRACLES, 

However much believers in the progress of reason and 
consequent decline of superstition may argue that the age 
of miracles has passed, and that such supernatural phenom­
ena would be speedily stripped of their mystery by the sci­
entific rationalism of the day, i� is nevertheless an undeni­
I!ble fact that a tangible confutation of their views now ex· 
ists, and that a so· called miracle has taken a firm hold, not 
merely upon the masses, but has carried conviction to many 
learned and distinguished savants and men of eminence in a 
nation, one of the foremost in the ranks of modern civili­
zation. 

Since the Franco·Prussian war, a religious revival of un­
precedented ft'rvor has taken place' in France, and a seri�s of 
remarkable pilgrimages are now being made to the locality 
where the above referred·to miracle took place. This celes' 
tial manife�tation is based on so frail a foundation that it 
adds further proof to the well known saying th It a people 
desirous 01 believing will always fi .... d foundation on which 
to ground their belief. The story goes that Bf'rnadette 
Soubirons, a wt'ak and sickly peasant child residing with 
her parents at Lonrdes, France, while gathering wood with 
her companions, reached a grotto, near the town, in which 
was a shrine to the Virgin. Kneeling to repeat her prayers, 
the girl felt an "in visible" wind, saw a glorious radiance, 
and beheld a 'voman, who, her instinct told her,was the Vir­
gin, standing on the rock. Rp.turning home she told her 
vision and df'scribed the garmentH of her celestial visitor, 
even to a string of white beads on her head. On again re­
pairing to the grotto, Bernadette rpceivpd other visitations; 
finally the story spread, a sign was asked for, and a spring of 
water, to which wonderful healing powers a!e ascribed, 
gushed from the rock. 

If there be any miracle in the circumstance, it seems to us 
to lie in the fact tbat people, not by tens and twenties but 
by hundreds of thousands, constantly attest their belief in 
it; and stranger still that scientific journals as able as Les 
Mondes should devote pages to defending its authenticity. A 
�ick child laboring under a disordered constgution, and a 
spring opportunely trickling from the stOlle, sum up the 
entire wonder. 

The peculiarity of this especial mystery is that it is not 
susceptible of direct test, and is, therefore, a mere matter of 
faith. There has apparently been no attempt at deception 
on the part of its originator, and hence �he credence placed 
in it is a matt"r of mere volition on the part of believers. 

If the editor of Les Mondes will visit any negro camp 
mf'eting in the United States, he will remark innumerable 
lepAt.ltiOI1S of fits of religious ecstacy, such as that of Bern· 
adette. He will find both young and old of both sexes 
shouting, singing, and launching off into dpscriptions of 
golden cities and celestial inhabitants, which they sincerely 
believe they see, which will throw the peasant girl story far 
into the shade. 

--------------.� .. � ... -------------

THEORIES OF THE SUN SPOTS. 
The question of the solar constitution, and more especially 

that of the nature and cause of �un spots, has ever since the 
first discovery of the latter phenomena, by Galileo, Fabri . 
cius and Scheiner, been a constant subject of difference be­
tween students of astronomical physics. 'fotally oppo­
site theories have been enunciated, and have found able 
and learned supporters, only, however, to be abandoned for 
new views formed by the light of more recent investigation; 
and thus up to the present time, no so'ution of the problem, 
to th" entire satisfaction of the scientific world, has as yet 
been adduced. 

In here referring to the subject we allu<le briefly to thE' 
principal ideas held by some eminent astrononUn d and phy, 
icist�, but more especially we lay before the reader the tWl 
theories Which are now att"acting considerable attention 
through the extended public discussion by their learn8d or­
iginli.tors. Early observer� (Galileo and afterwards Hevel­
ius) attributed the spots to dark scorice floating on solar 
seas. In 1769, Dr. WilSOll determined them to be cavities 
or depressions below the sun's surface, a view confirmed by 
the researches of Sir William Herschel. The latter astron· 
umer's theory suggested the e:lClosure of the sun by two 
strata of clouds, the outer one self-luminous and the other 
opaque, though partially illuminated by the onter layer. 
When a opening was

' 
formed through both strata, the dark 

body of the sun appeared surrounded by a penumbra, due to 
th" less luminous under layer. Kirchoff advanced the idea 
that the spots were clouds, floating in t he sun's atmosphere 

and obscuring portions of the glowing surface. Subse­
quently a protracted controversy arose hetween the French 
and English astronomers, the former maintllining that the 
absence of light was due to a defective radiation of a gas in 
the sun, the latter to absorption. De la Rue, Stewa.rt and 

Loewy held the last mentioned view; and in 1866, their 
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ideas were in substance confirmed by the spectroscope ob­
servations of Lockyer and subsequently of Huggins. The 
spots were proved to be owing to general absorption, to 
" something over the bright portions of the sun that eats 
away the light. " Proctor has suggested volcanic action, in­
tensified by the proximity of some planet as a cause; and in 
a paper read before the Astronomical Society, he considers 
that the closeness of the moon to the earth stimulates ter­
restrial volcan()es to renewed activ'ty, and adds that in 1860 
the belts of Jupiter were strongly disturbed during changes 
in the solar envelope. 

. 

The opposing theories, the discussion of which is now fill­
ing the columns of European scientific periodicals,are respec­
tively those of Faye and Father Secchi. The latter has by far 
the strongest support, and appears to be sustained in his views 
by Lockyer, Huggins, Young, Zollner, Spoerer, and Tacchini, 
besides many others of eminence. M. Faye's theories are 
briefly as follows: He supposes a nebulous or chaotic fluid 
mass, formed of gas and mixed vapors, raised to a very high 
temperature, animated with a movement of rotation and 
cooling by way of superficial radiation into space. Through 
the condensation of vapors of the external layer, the photo­
sphere is formed and the chl'Omosphere separated, the lat­
ter ueing composed of hydrogen, relatively cold but at a 
temperature superior to the point of dissociation of nearly 
all its compounds. By the peculiar mode of superficial ro­
tation, the angular velocity of which dpcreases rapidly from 
equator to poles, the interior movements are reduced to sim­
ple a3cending and descending vertical currents. These, by 
their play, maintain the photosphere at all points of the sur­
face. The variation of velocity of rotation of these streams 
gives rise to their eddying movements, so that whirling 
phenomena or cyclones are produced. Viewed from above, 
from a point at some distance from the earth, ordinary 
waterspouts would scarcely appear except as simple points; 
but terrestrial cyclones, the diameter of which is sometimes 
hundreds of miles, would have the effect of circular cloudy 
spots in the form of funnels, variously lit by the sun and 
roving slowly over the earth. Evidently the special rotation 
observed in the sun would produce similar phenomena, giv­
ing rise to the appearance of pores and spots. An analogy 
is traced between solar and earthly storms, the latter of 
which are not formed in the polar or temperate regions, but 
in the torrid zone. 'fhe only difference lies in the fact that 
the solar cyclones remain in the regions where they are gen­
erated, between parallels 40° north and south, and have 
hardly any movement of translation but those of currents 
parallel to the equator. Under the action of these storms, 
M. Faye adds, there is a circulation of the exterior hydrogen 
which penetrates into the superficial red layers, to return 
immediately to the surface. 

Father Secchi states that, in the interior of the spots, a pe­
culiar spectrum is met with,disturbing the harmony of ordin­
ary intensities and presenting enlarged and dilating lines In 
the position of those of the metals sodium, iron, magnesium, 
and calcium. In brief, he considers that the spot� pro­
duced by eruptions abound in metallic substances, and es­
pecially in those just mentioned. The dark masses may ac­
cumulate at the orifice of the eruption and there unite in a 
single mass, condensed under the influences of currents from 
various neighboring orifices. The size, the duration, and 
the intensity of the spot depend on the quantity of eruptive 
matter; and an agglomerated mass may continue a long time 
after termination of the eruption, being fed by a slow suc­
cessive eruption of the same substances. The mass sinks by 
gravity into the photosphere, cutting off a portion of the light 
of the sun, and appears black, although, according to Zoll­
ner, the dark umbra emits four thousand times as much 
light as that derived from a equal area of the moon. Both 
Faye and Secchi agree in the view that the sun is mainly 
gaseous, a$ it is only by such a hypothesis that the small­
ness of its den$ity can be explained. 

Professor Young, since the opening of the present session 
of the American Association at Portland, has presanted some 
new suggestions on this subject, in which he considers that 
the phenomena of eruption indicate the existence of a crust 
which restrains the gases and through which they break 
their way. This crust may consist of a more or less contin­
uous sheet of rain, formed of the materials shown, by the 
spectroscope, to exist in the solar atmosphere. As this tre ­
mendous rain descends, the velocity of the falling drops is 
retarded by the resistance of the denser gases underneath; 
and these drops coalesce until a continuous sheet is formed; 
the sheets uniting form a sort of bottomless ocean, resting 
upon the compressed vapors beneath and pierced by innum­

.erable ascending jets and bubbles. In other words, the sun, 
according to this view, is a gigantic bubble, the walls of 
which are constantly thickening, while its diameter is de­
creasing at a rate determined by its loss of heat. Unlike 
other bubbles, however, its skin is continually penetrated by 
blasts from within. 

We may add that the eruptive theory is that now gener­
ally accepted by the majority of eminent astronomers. As 
Professor Young says, however, " we do not know what sun 
spots are: we do know what they are not;" so that, as is the 
case with all theoretical speculation, even this widely re­
ceived view may be sooner or later abandoned, when, in the 
progress of science, other revelations are made. 

------------4.� •• � .•• __________ __ 

J. H. H. writes to say that stramonium, known also as 
Jamestown (corrupted into jimson) weed, is an effective rem­
edy for snake bites, and will cure them even some days after 
they are inflicted. The weed should be applied in the form 
of a poultice. In the ausence of any other remedy; cauter­
izing the part with a live coal is good, especially for horses 
and cattle. 

ACCIDENT TO THE. NEW DOCKS. 
The City of Limerick, one of the smaller steamers of the 

Inman line, through faulty navigation, recently rammed the 
bulkhead of pier No. 1, North River, with her bow, striking 
the stone near the angle and in the direction indicated by the 
prow in Fig. 1. The rate of speed of the ship at the time, we 
are informed, was iu lly four knots per hour. The material of 

.Picr.I. 
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the structure is a coarse strong granite from Biddeford, Me. ,  
hewn in heavy blocks o f  various sizes. The effect o f  the 
blow was to wedge the stones apart. Little crushing was 
done, thongh an angular fragment from one block was split 
or torn-cleanly off. 'fhe stones were shoved helterskeHer 
in every direction, so that thll damage consists in the dis­
placement of the masonry not only at the point of contact 
but for a distance of 75 feet one way and 25 feet the other. 
The entire adjacent portion of the bulkhead, therefore, includ­
ing thll boat landing, will have to be rebuilt at an expense, 
it is estimated, of about $25,000. 

The failure of the structure to withstand the blow is due, 
manifestly, to its insufficient backing. T he uninjured 
masonry seems to be well set together with Portland cement, 
and, as shown in cross section in Fig. 2, is 4 feet 3 inches 
through at the top, 19 feet 6 inches at the bottom, and rests 

on a bed of concrete and riprap. The hight is 30 feet 3i 
inches. Behind this wall, however, is merely earth thrown 
in and not packed or rammed down,-a precaution. in fact, 
not as yet taken, because no craft larger than a ship's launch. 

was expected to come near the work. The consequence was 
that the loose soil yielded, while the ship escaped with no 
other injury than some scratches and a lump of granite im­
bedded in her bow: 

The impetus of a vessel such as the City of Limerick, dii:'­
placing in the neighborhood of 4,000 tons, and moving at the 
rate of three knots per hour, or five feet per second, is stated 
to be nearly 3,000,000 foot pounds. This tremendous force 
concentrated in the stem of the vessel-a solid mass backed 
by the heavy iron skin and only some six inches in width­
necessarily would produce no small effect on almost any 
masonry, however strong. It is well known that a large ves­
sel can strike head on with hardly any injury to herself; 
and on this fact the use of rams in naval operations is based. 
In the present instance there is little doubt but that, had the 
wall been stronger, although it would have been badly dam­
aged, the ship would have suffered the most. In such case 
the force would have been expended in crushing stem and 
stone, neither yielding instantly to the impact. As it was, 
the blocks of granite gave way, and the comparatively small 
amount of splintering which they suffered shows that they 
wele easily driven backwards into the loose earth. Consid­
ering the degree of injury, it seems to us that the crushing 
and ruining of a number of stones in a solidly backed wall 
would have been less expensive to repair than the dislodging, 
which necessitates the replacement of about a hundred feet 
of finished wall. 

The accident, we think, has demonstrated the necessity of 
a solid brickwork or other equally strong re-inforcem�nt to 
the masonry; particularly, as it appears quite probable, judg­
ing from the extent and circumstances of the present dam-

161 
age as far as known, that even a tug striking the pier at or­
dinary speed might have inflicted a serious though less in­
jury. 

On the same pier at which the above described accident 
took place, we noticed, out of range of the effects of the 
shock, stones displaced and open cracks between them; while 
parts of the concrete flooring have broken joints and sunk 
below the level. The difficulty was explained by the fact 
that the stone had settled on its riprap foundation. 

..• � ... ------------

RAY FEVER. 
At tIllS season of the year, there are many suffering from 

this tormenting trouble; and to them it would no doubt be a 
gratification to learn of a sure cure. But unfortunately 
there is none yet known, except that which, to the majority 
of sufferers, is impossible from want of time or means, name­
ly, a temporary change of residence. There are, however, 
palliative remedies which often uring great relief. One of 
the best is a tea made of poppy heads. 

The poppy is so generally cultivated as a garden plant that 
it is quite easily obtained; if not in our own, it may be in 
our neighbor'S garden. The tea should be made to boil in an 
ordinary tea kettle, and the steam, issuing from the nozzle, 
breathed deep into the lungs; and this should be continued 
until relief is obtained. If the poppy heads cannot be had, 
half a teaspoonful of laudanum may be added to a pint of 
water, and the steam from this mixture inhaled. At the 
same time attention should be given to the general health; 
only digestive and nutritive food should be eaten, because 
an attack is much aggravated by overloaded stomach or 
bowels. 

In conclusion, let us add, for the benefit of those who are 
subject to yearly attacks, that much good is done by prepar, 
ing tbe lungs for the coming h9.y season. If a teaspoonful of 
alum be dissolved in a pint of water, and the spray from this 
mixture be breathed into the lungs for several minutes every 
day f)r a month before the expected onset, it will brace up 
the lungs and make them less susceptible to the irritation of 
hay dust. S. H. C., M. D. 

-----------�4� .• � ••• __________ __ 

SCIENT1FIC AND PRACTICAL INFORMATION. 

A NEW ANILINE BROWN. 

A new dye, called cannelle, produces upon silk, wool, and 
cotton a lively brown color, and, by admixture with blue, 
red, or yellow aniline dyes, is capable of assuming every 
possible shade and variation of brown. For silks a.nd wool­
ens, no mordant is required; but, like all other aniline colors, 
it refuses to attach itself to cotton without a mordant. Silk 
is dyed in a lukewarm bath to which is added a sufficient 
quantity of the dye, which has first been dissolved in hot 
water, and, when cold, filtered through flannel The dye 
bath is made slightly acid by the addition of tartaric acid. 
Wool is dyed in a boiling solution of the dye, to which is 
added half a pound of Glauber salt and 2 ounces sulphuric 
acid to 10 Ibs. of wool. Cotton is mordanted with tannin by 
placing in a solution of 3 lbs. sumach or t lb. good tannin 
to 10 lbs. of cotton. After being mordanted, the goode are 
unrolled and put in a cold bath of pure cannelle. 

Cannelle is prepared from one of the products used in ma­
king fuchsin, and is essentially the double acid salt of chry­
sotoluidine. This latter base is formed from toluidine by the 
removal of hydrogen, just as the base of fuchsin is prepared 
from a mixture of aniline and toluidine, and its composition 
is represented by the formula C21H21N3• Its formation from 
toluidine is thus represented' 3 C7H9N (toluidine)- 6 H= 
(C7H7)3 N3 (chrysotoluidine). 

This dye is also very similar to fuchsin in its nature. The 
free base is insoluble in water, and therefore may be thrown 
down as a bright yellow precipitate by the addition of an al­
kali to an aqueous solution of its salts. Chrysotoluidine is 
very soluble in alcohol, and can be used in this form for dye­
ing, while rosaniline and its derivatives are colorleES, ex­
cept as neutral salts. The neutral salts of chrysotoluidine 
dissolve with difficulty even in boiling water, and are decom­
posed thereby into insoluble basic salts and soluble acid 
salts. The solutions of the solublll acid salts have a pale 
yellow color with a brownish tinge, while free chrysotolui­
dine gives pure yellow shades. The same pure colors are ob­
tained by dyeing with the acid salts, provided some alkali is 
added to the dye bath. Cannelle is at present manufactured, 
so far as we know, only in Stuttgart, Germany. 

MUSCULAR FORCE OF INSECTS. 

M. l' Abbe Plessis, in an article in Les Mondes on the 
above subject, says that, by way of experiment, he placed a 
large horned beetle, weighing some fifty grains, on a smooth 
plank; and then in a light box, adjusted on the carapace of 
the insect, added weights up to 2'2 pounds. In spite of the 
comparatively enOl'lnous burden, being 315 times its own 
weight, the beetle managed to lift it and move it along. A 
man of ordinary muscular power is fully a hundred times 
feebler in proportion j and had an elephant such comparative 
strength, it couldc.run away with the Obelisk of Luxor, a 
load of 5,060,000 pounds. Similarly, the flea, scarcely '03 
of an inch in hight,:�anages to leap without difficulty over 
a barrier fully 500 times its own altitude. For a man six 
feet is an unusually higb leap; imagine his jumping 3,000 
feet in the air, over three fifths of a mile! 

NEW PROOESS OF PRINTING WITH INDIGO. 

M. Lalande reduces indigo by means of hydrosulphite of 
sodium; and to the white indigo thus obtained, he adds an 
excess of the salt, to produce a suitable consistence. With 
this preparation, he prints fabrics, and afterwards exposes 
them to the air. The excess of hydrosulphite causes the rapid 
oxidation of the indigo. 
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THE LARGE FLOATING DERRICK. 

I 
and some men will labor there for half an hour without a 

I 
Re,'Vard Offere d  Cor SelC-Acting RaU",ay Couplin gs . 

In constructing the solid wal�s of the n�w water fl?nts of drop of perspiration, whil� others are carried out fainting. The confedera�ion of the admi�istration of German rail-
New York city, already descrlbed and lllustrated In our These examples of contInUOUS work at 110, 120, 140 and ways has determIned to award prIzes-one of 3,000 tIlalers 
pages, a ,lerrick, capable of lifting a block ($2,250) another of 1 ,000 tIlalers ($750)-
of beton weighing 100 tuns, is used for lhe invention of a contrivance by 
by the workmen. This powerful ma- means of which the ceupling of railway 
chine has been described and commented carriages can be effected without the 
upon by many foreign journals, En{Ji- necessity of any one stepping between 
neerin{J having given its readers full de- the carriages. The inventions submit-
Iilcriptions and illustrations. This form ted for competition must have been 
of derrick was designed and patented by tried practically by one of the railways 
Mr. Bishop, many years ago, and was belonging to the confederation previous 
used in the building of High Bridge aque- to the sending in of the papers, and the 
duct ; some valuable details, however, proposition for the award of the prize 
have been added by Mr. G. H. Reynolds, must emanate and be supported by one 
of the Delamater Iron Works, where the of the said railways. The premium 
specimen under consideration, of whi;:h does not debar the inventor from pat-
Fig. 1 is a perspective view, was built. enting the invention and enjoying the 

The iloat is of rectangular form, one benefit of the patent. The papers must 
side being 65 feet, the other 70 feet ; its so explain the invention by illustrations, 
depth is 13 feet. It is built chiefly of drawings, models, etc. , that an opinion 
Georgia or hard pine timber, put together can be easily formed of its quality, prac-
in a very substantial manner. In order to ticability and working ; and must be 
prevent any twisting or change of form, sent in, carriage paid, to the head office 
the fioat is stiffened by sixteen trusses, of the confederation, Berlin, Prussia, 
made similar to the well known Howe before the 1st of July, 1874. The ex -
truss. The tower, which carries the ring amination of the competing plans as 
post and booms, is made of twelve pieces well as the decision, whether general or 
of selected Georgia pine, 14 by 14 inches at in the form of an award of prizes, will 
the lower ends, 63 feet 3 inches in length, be undertaken and decided by an exam-
and 12 by 12 inches at the upper end ; ining committee, consisting of twelve 
these legs are stiffened by struts and members, appointed by the confedera-
braces. The lower ends of these legs are tio.n . .  
fastened into a heavy cast iron circle. At 
their upper extremities, these legs are 
brought close together and are 'held by a 
casting of circular form, to which they 
are bolted. This casting is made with a 
recess which is filled with spherical roll­
ers ; these rest against a casting fitted to 
the ring post, 80 that its lateral pressure, 
where it passes into the tower, causes but 
little friction. 

The front or hoisting boom of the der­
rick consists of two plate iron box girders 
22 inches deep by 9! inches wide ; the up­
per and lower members of these girders 
are of channel iron three quarter inch 
thick ; the side plates, which are riveted 
to them, are three eighths inch in thick­
ness. All the rivet holes are drilled. These girders are 
spaced 24 inches asunder, and are held in position at the 
ring post ends by being inserted in deep sockets formed in a 
heavy casting which encircles the post. The boom is sup­
purted by eighteen diagonal rods two inches and a half in 
diameter, made of iron warranted to stand 75,000 
lbs. per square inch tensile strain ; these rods con­
verge near the top of the ring post and are secured 
to it. (See Fig. 2. )  

All the machinery is placed on the float within 
the tower, and the levers which control the various  
movements mentioned are brought conveniently 
together on a stage 35 feet a1:love the deck. 

The following are the chief dimensions of this 
structure : 

fee t .  in . 
Length of float . . . . . . . . . . . . . . . . • . . . . . • • . •  71 
Breadth of fioat . . . . . . .  " . . . .  . . . . . . . . . . . .  66 
Depth of float . . . _ . . . . . . . . . . . . . . . . . . . . . . j 3 
Length of hoisting boom . . . . . . . . .  . . . .  . . .  GO 3 
Length of back boom . . .  _ . . . _ . . . . .  . . . .  . . .  50 3t 
Length from end to end of boom . . . . . . . . .  110  6k 
I-light of tower. . . . . . . . . . . . . . . . . . . . . . . . . .  62 3 
Hight of ring post above tower . . .  . . . .  . . . .  49 8 
Total length of ring post . . . _ . . . . . . . . . . . .  62 
Hight from bottom of float to top of ring 

post . . . . . . . . . . . . . . . _ . .  _ _  . . . . . . . . . . . . 127 3 
The derrick, says En{Jineerin.l], has been skill­

fully planned ; it has niany novelties and mechan­
ical refinements to which are due the marked suc­
cess with which it works under very heavy loads. 
We may mention, for instance, the ingenious ar­
rangement of the wire rope guys of the back boom, 
equally distributing, as they do, the heavy strain 
over a large sector of the traversing circle. 

,\Vorking in Hot .�tl1'losphere8. 

In relation to the subject of how high a temper­
ature men can endur6l and work in, a writer in the 
British JOU1'naZ of Science notes the following in­
teresting cases : During the re-heating of furnaces 
in an iron works in England, the men worked when 
the thermometer, placed so as not to be influenced 
by the radiation of heat from the open doors 
marked 120° . In the Bessemer pits, 140° was 
reached, and yet the men continued a kind of labor 
requiring great muscular effort. In some of the 
operations of glass making, the ordinary summer 
working temperature is considerably over 100° ; and 
the radiant heat to which the workmen are sub­
Jected far exceeds 212°.  In a Turkish bath, the 
shampooers continue four or five hours at a time 
in a moist atmosphere at temperatures ranging 
from 105° to 110° .  A case is mentioned of a per­
son in the same establishment working for half an 
hour in a heat of 185°. In enamel factories ,  men 
work daily in a heat of over 300°. On the Red Sea 
steamers, the temperature of the stoke hole is 14()0, 

Cinder F uel. 

M. Chary has recently made experi­
ments with the view of utilizing cinders 
which have dropped through the grate. 
He suggests passing condensed air over 
red hot cinders, whereby carbonic oxide 
is formed, which gives a flame of sev­
eral feet in length, well adapted for 
boiler heating. The greatest difficulty 
lay in the ultimate removal of the re­
fuse cinder. From his short experience 
in this direction, he calculates that 2 
lbs. of cind�rs, sorted by hand, give a 
heating effect equal to that ubtained by 

THE NEW YORK FLOATING D:E1UtICK. Pig. 1 .  1 lb.  of coal. It  has been argued that 
the mode of separation was of the great­. 

145 degrees correspond to depths in mines of 3,650, 4,250, 
5,450 and 5,750 feet. Th(l author thinks, therefore, that the 
limit of 4,000 feet, fixed by the Eng.lish commissioners as 
the extreme workable depths of mines, is to:) small , and he 
considers 8,000 feet a safe . bounjary. 

Fig. 2. 

est practical importance. The wet process was not to be 
recommended, 011 account of the extensive drying grounds 
req uired, and the fact that after all the pieces had to be used 
iu a damp state. A cutrent of air has been suggested as an 
agent for separating, or, as it were, winnowing the bits. An-

other authority on the subject states that the 
amount of incombustible matt�r in the cinder 
amounts to 10 '5  per cent by volume, or 26'7 per 
cent by weight. 

-----.... _ .. ----­

C utan e o u s  Exudation oC the Water Ne"Wt. 

E. A. Ormerod giv.�s the foilowing observations 
in the Jou1'nal of the Linnean Society _. The com­
mon Triton criRtatu8 of our ponds and ditches 
appears, in its natural state and when undis­
turbed, to be scentless, but when alarmed 01' . irri­
tated it emits an odor strongly resembling that of 
bruised poppy heads, which is clearly perceptible 
in the open air. If the animal be exposed to the 
vapor of chloroform a viscid fluid exudeo from 
the pores of the -skin, collecting over the wet sur­
face after death in a kind of slime which, when 
touched by an abraded portion of the hand, causes 
momentarily acute pain ; this acrid fluid can be 
made to exude from the tuberculated parts of the 
skin by gentle pressure with the finger. This 
fluid, moreover, has an acrid taste, produces a feel­
ing of numbness in the tongue, and causes a sens­
ible degree of inflammation in the mucous m8m­
brane of the lips and mouth, which lasts for some 
hours and is accompanied by a sense of dizziness 
and stupor. An analysis of the slime show'ld it 
to be similar in composition to serum as regards its 
chief constituents ; the exact nature of the acrid 
principle was not ascertained, but it appears to 
have no alkaloid character and to be highly vola­
tile, corresponding in these particulars with the 
exudation from the skin of the common toad de­
scribed by Dr. John Davy. The effect of the ex­
ndation when discharged direct from the skin of 
the triton upon the subject of experiment seems 
usually to be far more powerful than when applied 
artificially, and fully to justify the popular preju­
dice against these creatures. On the tritons 
themselv(lS the effect appeared to be painful and 
stupefying. On a healthy cat there was copious 
discharge of saliva and foam, and violent and 
audible action of the jaws. When placed on a 
human tongue the first effect was a bitter astrin­
gent feelmg in the mouth, with irritation of the 
upper part of the throat, numbness about the teeth 
in contact wi�h the fluid, and a s trong flow of clear 
saliva, followed by foaming and violent action of 
the muscles of the mouth ; these symptoms were 
followed by headache, general discomfort, and, in 
half an hour, slight rigor. 
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THE MAGIC LANTERN AS A MEANS OF DEMONSTRATION. 

BY HENRY MORTON, Pa. D. 

Any expert in the general nse of the magic lantern, or, as 
we say now· a days, in " methods of projection, "  who at­
tended Professor Tyndall's lectures last winter must have 
been struck by several things ; in the first place, by the ad­
mirable management and efficiency of the electric light. 
This was largely due to the form of the galvanic battery 
.employed, not to neglect, of course, the Foucault regulators 
and the still more important control of Mr. Cottrell and the 
Professor. This battery is made by Mr. Ladd, of London, 
-and is remarkable in the first place for its compactness, 
which not only adapts it for transportation but greatly facil­
itates its handling when it is to be set up and dismounted. 
It involves nothing new in principle, being made up of the 
simple Grove elements of zinc and platinum ; but to secure 
compactness, the cells are of a rectangular and flat shape, by 
which, not only are they made to pack well but, the elements 
being brought near each other, the internal resistance is re­
duced, and the efficiency thus increased. Forty of these 
cells will produce an excellent electric light, and Professor 
Tyndall never used more than fifty in one circuit. He some­
times had one hundred in use, but then one set of fifty pro­
duced one light ( as ,  for example, in some of the dark heat 
.experiments), while another set illuminated the galvanome� 
ter. 

In justice t'l our readers, we must not neglect a warning. 
H they purchase any of these cells from Mr. Ladd, we would 
-advise them to employ some one else to pack them. Many 
'hundreds have been imported already, and have invariably 
ibeen so packed as to secure the destruction of a large part. 
.Ollt of si:-::ty, th e present writer received b llt forty sound 
-<mes, and the experience of Professor Wright, at Yale. and 
Professor Farrar, at Vassar. is identical. The method, of 
'packing is, in fact, auch as to suggest the idea .that the de: 
straction of the aJ-ticles was intended, the. only other sol u­
·tion we can suggest being mental aberration on the part of 
·the packer. 

The second notable point in connection with Professor 
'Tyndall's projections was tie great beauty of those involv­
ing the use of small pencils of parallel rays, such as the 
production of Lissajous' figures with tuning forks, some ex-
periments in diffraction, and the like. 

. 

Lastly, came a surprise that, with such unusual s uccess in 
these difficult directions, those proj ections, which �e5embled, 
in character the ordinary work of a magic ,lantern when 
throwing a picture, were decidedly inferior to what is gener. 
ally accomplished with a lime light. The reason of .  all this 
will he at once clear, if we understand something 'lbout the 
action of a magic lantern, which does not seem as yet to have 
iDund its way into published accounts of that instrument. 

A magic lantern '}onsists essentially of a box to inclose the 
s,ource of light, say a lime light, as at A, a series of lenses 
ealled the condenser, whose office is first to collect the scat­
tering lUys, from A, that fall upon it and bring them into a 
common direction, and, secondly, to so converge or condense 
them as to make them all enter the object glass or objec­
tive, C. 

III order that each of these condi tions should be fulfilled 
in turn, i t  is evident that it would be desirable, ill the first 
place, that some part of the condenser, B, say the first two 
lenses, should throw out, in parallel lines towards C, all the 
rays which fall on them from A. If the light all came from 
:a single point, and the lenses were theoretically perfect, it 
,.would .only be neceasary to bring that point to a certs.in 
-place, cared the principal focus of the lens or lenses, to se­
,cure this object. For a single lens this point is found as fol­
lows : If the lens be plane on one side, the principal focus is 
:at the extremity of a diameter of the curved surface drawn 
!tbrough the center of the lens. Thus, in Fig. 2,  A B 

being a lens of ordinary glass, D wOllld be 
its principal focus. If both surfaces are 
curved, we find the distance 01 the princi­
pal fOCllS from the optical center of the 
lens by dividiLg twice the product of the 
radii of the curves by the sum of these ra­
dii minus the thickness of the lens. We FIG. 2.  give these simple examples merely as il­

lllstrations, and would refer our readers for full and exact 
statements to such works as Brewster' s " Optics, "  Monk­
hoven' s " Photographic Optics, " Daguin's " Traite de Plty­
sique," Young' s " Natural Philosophy, "  and other similar 
books. 

Thi s all assumes a theoretical perfection or uniformity in 

tho action of the various parts of the lens. In fact, how­

ever, the necessities of workmanship compel the use of sphe­
rIcal curves in lenses ; and these occasion a greater relative 
aetion on the rays passing through the . edges than on those 
traversing the center of the lens_ As a result of this, it fol­
lows that , if the source of light were placed at the true 

J dtutifi' �mtri,au. 
focus for the central rays, those..whieh p-assed" :trom it thru-ugh 
the margin of the lens would not only be bent enough to 
bring them parallel, but would also be converged so as to 
cross at some distant point, an:i thence proceed in a continu­
ally expanding circle of diffusion. Omitting the detailed 
discussion of this action, we may say that, as the result of 
calculation and experiment, with a certain combination (to 
be presently describe1) in which the difference of the central 
and marginal foci is about 0 ' 1  of an inch, this circltl of dif­
fusion would be about 1 foot in diameter at the distance of 
25 feet. Such, then, would be the error due to the spherical 
aberration of the lens alone; if the light came from a single 
point. In practice, however, the Jight comes from a surface 
of considerable magnitude which, in the lime light, for ex­
ample, is not generally less than half an inch in diameter. 
Now we have already seen that a luminous point, located at 
E, Fig. 3, in the center line or axis of the lens, wOllld pro­
duce a parallel beam, B H, A I, whose direction would be the 
same as that of the axis, o'r C F. But a further considera-� __ X 
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tion of the general action of lenses tel1ches us that any lu­
minous point, D, · not in the axis pi the lens, wOllld produce 
a beam whose direction would coincide with that of the se­
condary axis (such I!-s D C G), drawn from the · said point 
through the optical center of the lens. No"iv, from the sim­
ilar: triarigles, D E C  and C F G, we see that EC : CF : :  DE : 
FG ; or, considering E C the foclls of the .lens or combina­
tIon, to be 3 inches, C F, the distance to a screen, to be 25 
feet, and D E, the radius of the luminous surface, to be t 
inch, we have 3 inches,  or t ' foGt : 25 feet or .� feet : :  i 
inch : l2 ° inches, or 25 incheR = FG. No w, it is e vident 
that , to. this, 'we must add . the distance, c  G K, which is 
half the diameter of the lens. Let this be 2 '5 inclies, 5 
inches being the u8ual , diameter of condensers; then FK= 
27t inches. But F K, evidently, represents only the I'adius 
of. the circle of light on the screen, and its' diameter� or 2FK 
= 55 inches = 4 feet 7inches: · 

, 

It thus appears that, with this form ' of conde ri�e�, the 
scattering of Ught due to the ' magnitude of the luminous 
source is more than four times as great as that caused by 
the aberration of the lenses, and that a lens with very much 
greater spherical error would work �,s well, practically, with 
such a source of light as an absolutely correct one, since t h e  
scattering produced b y  the magnitude o f  t h e  source o f  light 
would outreach any which the lens would occasion. 

This teaches us the value Of sllch a source as the electric 
light, in all expetiments where a parallel beam is needed, 
and the uselessness of allY special correction of eITor in 
lenses to be used with a source of light of larger size. It 
!;lay, however, naturally be asked if  corrected condensers 
(corrected for spherical aberration) would not be of grellt 
value with an electric light. In certain cases they undoubt­
edly would, but iri all the experiments to which allusion has 
been made so far, us requiring parallel rays, very small pen­
cils of light only are used ; and these being obtained by cov­
ering the condenser by a plate of brass pierced with a small 
hole (called tpchnically a diaphragm or stop), the error of tho 
lens, as affecting the small transmitted pencil , is redllced to 
that of a lens equal in size to the opening. This renders it 
quite insignificant. In fact the apparatus for projection 
used by Professor Tyndall, which was simply that made by 
Dllboscq, of Paris, for the last fifty years, and a complete 
set of which was purchased by the Stevens Institute of Tech­
nology (in the Bancker collection) and may be seen in their 
optical cabinet, consists of the simplest possible combination 
of lenses, with no attempt at correction in this relation. In­
deed, the spherical error in this apparatus is so great that , 
when the entire lens is used, it becomes, in its turn, a more 
serious element than the magnitude of the source of light. 

Though what we have so far stated is f�,r from covering 
the entire greund, or alluding to all the points involved, it 
will s uffice to show, in some measnre, what are the real ad­
vantages of the electric light, to what class of experiments 
it is essential, and in what direction it is worth while to work 
in impro ving the in'sfrnment which we are considering. 

Were the electri"c light as convenient, economical, and re­
gular in its action as tbe ' lime light, our methods of projec­
tion would be largely modified, for we would then adapt eve­
ry thing to its essential conditions :  but, notwithstanding all 
the improvements in batteries and regulators which have 
been recently made, the electric light is a costly, trouble­
some, and irregular source of illumination for such purposes 
as we are considering ;  aJ;ld it should therefore be confined to 
those experiments only in which its defects are least appa­
rent, and for which it possesses some special advantage. In 
all others the lime or oxyhydrogen light is greatly to be pre­
ferred, and for this our instruments should, as a rule, be 
adapted. It  is in this light we shall consider the subject. 

THE SOURCE OF LIGHT. 

This we know is a piece of lime intensely heated by a jet 
of burning hydrogen mingled or supplied with oxygen. In 
place of hydrogen, it is very common to use the ordinary il­
luminating gas or . ru:ixture of light and heavy carbureted 
hydrogen.  As regards the production of light, we do not 
think that there i s ' any choice between hydrogen and illumi­
nating gas, bnt would be guided in all cases simply by the 

q-uestion of convenience. The jet from which the gases are 
burned is a matter ot so-me importa11ce. 

THE JE'l'. 

The simplest form to which this can be reduced we believe 
to be the best. This is what has been described as the d ia­
phragm jet, and consists of a tube of copper, straight or 
slightly tapered, decidedly larger than the outlet in its end 
by which the gases escape. This outlet should be simply a 
smooth hole in a diaphragm or wall, and is easily made by 
hammering in the end of a soft copper t ube and then boring 

FIG. 4_ 
are simply useless. 

a hole through it (Fig. 4) . Into the 
lower part of this tube the two 
gases should enter freely, by differ­
ent openings, as shown in Fig. 4, 
and no wire gauze or other so-called 
protection should be admitted above 
this point. Sllch a j et gives the most 
light with the least gas, and is less 
likely to retreat or snap than any oth­
er. Having used this for years I have 
almost forgotten what snapping is. 
The concentric j et, in which the gases 
mix only as they burp, is very inferior 
in economy to this, and on the other 
hand all mixing cham beriS and the like 

THE CONDENSER. 

As we have already remarked, this portion of the apparat llS 
may be theoretically divided into two parts, one collecting 
the rays and rendering them parallel, the other concentrating 
or condensing them so that they shall enter the object glass. 
This division is, however, not only convenient for the theo­
retical discussion of the suhject, but, as we shall see, is of 
great convenience if practi cally realized. 

A very excellent combination was developed and used 
many years since by Dr. Charles Cresson, of Philadelphia. 
Its coUecting portion con sisted of three lenses (see the en­
graving, Fig. 5), of which the first was a plano-convex, the 
second a meniscus, and the third a bi-convex lens. The sur­

FIG.5. 

faces of these were as follows : 
1 st, plane ; 2d, 4 '5 inches radlU s ; 
3d, 30 inches radius ; 4th, 6 inch­
es radius ; 5th, 52 inches radius ; 
6th, 8 '75 inches radius. The 
firat lens is 4 inches, and the 
others are 4 ' 5  inches in diameter. 
To complete this combination a 
len s of 12 or 15 inches focus was 
added at G H, according to the 
work to be done. The error of 
1his combination is very small ; 
in fact, the three first lenses do 
not show a difference in focus, 
for rays near the center and near 
the margin, of more than one 
tentb of an inch. It will be 
seen, from what has been already 

stated, that the correction of this combination has been car­
ried far beyond what is available with a source of light half 
an inch in diameter. B ut where, as in a class room, a small 
jet and, consequently, a small ignited surface of lime can be 
used, and well concentrated or parallel rays are required, as 
in experiments in polarized light, this is a most satisfacto ­
ry instrument_ 

After a dozen years' constant experience with this and 
others, and w::th five other lanterns of the best forms at my 
command, I always experience a sense of satisfaction in the 
use of this instrument. The focus, F, is about three inches 
from the rear of the first lens, and thus the rays entering 
it are those included in a cone of about 65°. It is evident 
that, if the focus were nearer, a larger cone of rays would be 
received and rend�red avail&ble by the lens, and thus a 
hrighter illumination of the screen would be secured. To 
meet this requirement, I made, many years since, the follow­
ing combination. which has proved in practice very efficient. 
All the lenses here used are plano-convex, and have for 
their curved s urfaces the following radii : First, 18 inches ; 
second, 14 inches ; third, 16 inches.  The first lens is 4� 
inches in diameter, and the other t wo are 5 inches. The fo­
cus is about 2 inches from the rear surface of the first lens,  
and thus the light which it receives is that included in a cone 
of 95°, or about twice as great as that entering the former 
combination. Its correction for spheri<Jal aberration is, how­
ever, far less perfect, but is quite good enough for a power­
ful lime light, that is, one in which the j et is large, and 
therefore the ignited surface of lime considerable in area . 

I have experimented with condensers of even shorter fo­
cus, and having the light, therefore, yet nearer to the lens. 
Thus, one in which three plano- convex lenses were HEed as 
before, with their curved surfaces of the followin g radii gave 
very excellent effects for ordinary picture projections : Ra · 
dius of first lens, 3t inches ; of second lens, 3t inches, and 
of third, 4t in0hes. The focus here was only about one and 
one half inches from the first lens ; and, as a result, it was 
impossible to protect this lens from the intense heat. A 
glass plate C;O.uld, of course, be interposed, but then this 
was, in its turn, constantly breaking, to the interrup'tion of 
the experiment and the annoyance of the operator. After a 
hithful trial, I have abandoned this combination in favor of 
the one previously mentioned. 

In both of these last combinations, the first two lenses 
had their plane surfaces turned towards the light and were 
permanently attached to the box of the lantern. The third 
had its curved side towards the light, and was so attached 
as to be easily removed. The first two lenses, acting alone, 
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gave an approximately paranel bundle of rays, the third 
serving to couverge these at its focus, which was, of 
course. 8 or 9 inches iu front. The question is often asked : 
Could we not, by using very large condensers, obtain such 
an increase of light that an ordinary lamp or the like would 
serve in place of the in tenser forms of illuminator ? The 
reply to this involves several roints. In the first place, 
unless the glass is specially ordered, it cannot be obtained 
much more than one and a quarter inches thick ' from this 
if we make · large lenses, they will be of proportionally lon� 
focus, and so the light will be further off. To take an ex­
ample, I have a set of condensers, 8 inches in diameter, con­
sisting of three lenses made as thick and, consequently, of 
as short focus as the ordinary glass would allow. The 
curves are as fonows, all the lenses being bi-convex : 

1st  surface 10 inches radius } 2d " 7 "  7 inches diameter. 

4th 10 . .  
3d 50 � 5th 10 8 lllches dmmeter. 
6th 50 ) 

The focus is here about 4 inches from the first lens ' and 
thus the amount of light transmitted is no greater than

'
with 

the 5 inch combination whose focus was 2 inches from the 
first lens. Such a set of condensers is of great value in cer­
tain cases from its enabling us to employ large objects ; but 
it requires as powerfui a source of light as the smaller one 
to obtain with it an equal effect . .  

In the next place, however, let us suppose that, without 
regard to cost, we obtained a large lens of short focus. Then 
all the errors would be greatly increased, and a heavy loss 
of light would be experienced, by reflection at the surfaces 
on which the light would fall at angles unfavorable for trans­
mission. Another yet more serious difficulty arises from 
the fact that all these less brilliant sources of light have a 
very large area, and this, with the error of the lenses, causes 
such a scattering of the light that much is lost before it can 
reach the objective. There are other drawbacks to the use 
of large condensers which will be noticed further on, and on 
the whole we find that such a plan as that above suggested 
is quite impracticable. 

Property in Inventions. 

'10 the Editor of the Scientific Americ,an: 

In giving your views, suggested by the inquiries of Secre· 
tary Fish, in answer to his first interrogatory, you say : " A  
patent is a private monopoly, an infringement of equal 
rights, and therefore untenable on the ground of justice ; "  
and again : " Every man in every community is bound by the 
strongest natural obligations freely to contribute his best 
powers of mind and body to promote the common welfare. " 
As an abstract vi61w, of rights and duties, this is possibly 
correct ; as a practical view, of society as it is, it is rank 
heresy. For the invent.or has no more obligation to give 
the public the fruit of his labors, invention, than the 
capitalist has to give the public the fruit of hi� labor, 
money. 

A and B start in life, each with about the same amount of 
education, with correct habits, and each with $1,000 capital. 
A devotes himself to some useful and honorable calling, and 
by industry and economy, has at the end of five years in­
creased his capital to $10,000. B devotes himself t() the in­
vention of some new and useful machine ; at the end of five 
years, he has perfected his iuvention and procured a patent 
therefor ; but he has expended his $1,000, and all he has 
found time to earn besides. You can from your observation 
in life continue the comparison, between A, respected, hon­
ored, courted, and B, out at elbows, out of friends, and 
very likely condemned by his frugal, industrious neighbors. 
Now, read this, and then tell us that the law protecting the 
inventor in the fruit of his labors is tyranny and an in­
fringement of equal rights.  

There may be a case where a man has blundered on an in­
vention worth $100,000 ; there may also be a case where a man 
has blundered on an oil well, which he sells for $100,000 ; 
yet the latter is protected in his find for all time, or until he 
uses it up ; while the former has, as a favor, the protection 
of the Government for a few years, if he pays a special fee 
for it. 

Prescott, Kan. L. G. JEFFERS. 
. .  _ . .  

Deep Sea Soundings. 

To the Editor of the Scientific American : 

I am a constant reader of the SCIENTIFIC AMERICAN, and 
have been very much interested during the past three or 
four months with the articles written on the above subject. 
The following objections appeared to me to belong to all the 
methods proposed : 

1 .  Sinking a vessel filled with air of atmospheric pressure, 
thereby requiring a vessel of great strength and light­
ness, as well as great weights of iron or sand, which would 
make the whole thing clumsy, and cause it to require too 
much space in the ship. 

2. The whole contrivance for sinking is lost at each ob­
servation. 

S. The difficulty of ascertaining where the apparatuB is 
floating after it has reached the surface. A flag, smoke or 
flame, might answer, provided that there was no drift and 
the sea was without a ripple. The stick leaping out of the 
water would be something like the 

" Borea.lis rays, 
WhIch jilt ere YOll call mark the place . "  

In order t o  overcome these objections, I propose construct­
ing a smaJl vessel with two empty gas bags attaChed, one of 

them only being required, when inflated, to support the ap' 
paratus in the water and the other arranged so that, by the 
expansion of the hydrogen with which it would be filled, it 
would disengage itself from the vessel until it reached the 
length of a cord, say, twenty or thirty feet long ; this bag 
would be constructed of light material so that, when it 
reached the surface, it would continue to ascend in the at. 
mosphere ; thus one bag would float the apparatus, and the 
other would be a balloon floating twenty or thirty feet di­
rectly over the spot where the whole could be found. I 
would arrange the vessel so that gas would be generated 
directly it touched the bottom, and, of course, at the pres­
sure to be found at that depth. 

I would accomplish this by either of the two following 
methods : 1. By an arrangement of cells to form a battery 
sufficiently powerful to decompose water, so that acidulated 
water with platinum terminals could go down in the vessel, 
which, upon contact with the bottom, could be made to con­
nect with the battery, and so we should have oxygen in one 
bag and hydrogen in the other. 2.  By filling the vessel with 
dilute sulphuric acid and granules of zinc, so arranged that, 
upon contact with the bottom, they could be let fall into the 
fluid, when hydrogen would be formed, to inflate both bags 
alike. The heat generated by this process might also be 
economized by using it to raise the temperature of the gas. 

You will see that I have only described the vehicle which 
would convey tne apparatus to the bottom and back ; of 
course a registering apparatus would have to be attached. I 
will not trespass further upon your space by describing that 
part of the subject ; but taking advantage of hints thrown 
out, time after time, in your valuable paper, I do not doubt 
accomplishing the following results : 1. RClgistering the 
temperature of the ocean at specified depths. 2. Registering 
the de'!>th and dredging the ocean bottom. 

Be orf! venturing so far as to rush into print on this sub· 
ject, I decided upon asking the opinion of my esteemed 
friend, Professor John Tyndall, and the following is a copy 
of his reply : 

My DEAR SIR :-Your idea appears to me to be a very in­
genious one. I can say no more, as my thoughts have never 
been turned to this suLject. Faithfully yours, 

July 27. JOHN TYNDALL. 
I trust that something will be found effective in this im-

portant matter. W. WALTON, 
late of the Science and Art Department, South Kensing­
ton, England. 
Williams burgh, N. Y. 

----------__ .. �I.� . .. -------------
BalJ oon Valves, 

To the Editor of th6 Scientific American : 

Now that Professor Wise is going to demonstrate the prac­
ticability of the theory I have long cherished, I wish to pro­
pose an improvement in the construc�ion of the safety valvg 
of a balloon, nothing of the kind having ever been devised 
that would give me satisfaction. The engraving will. I 
think, represent my idea. 

A flanged cylindrical tube, B, is placed within A, and is 
flanged at the lower end to keep it from blowing out · D D 
are guide rods which :::nay pass through the flanges, to �re: 

]) 

p 

vent the upper cylinder head from set­
tling towards one side and to insure a 
perfectly airtight joint. B is represent. 
ed as being forced up by the gas ; and 1 .  
2, and 3 show the openings by which 
the excess of gas will escape. The low­
er flange, C, will be inside of balloon, 
the end being open to admit the gas ; E, 
E, and F, are a device for holding down 
the valve with a force equal to the 
amount of buoyant pressure of the gas ; 
and the device must be regulated by a 
weight, as are all other valves. The up­
per face of A, and the under face of the 

head of B must be ground to a perfect joint, and may be 
supplied with a flexible gasket to prevent all leakage. As C 
passes freely back and forth through A, the valve can never 
get foul or fast in it, as has so often been the case, causing 
many disasters. The dotted lines represent the apex of the 
balloon. A glance will show any scientist how the valve can 
be secured in position. The whole apparatus mmy be made 
of any suitable metal or of vulcanized rubber. 

If made of brass or other metal, would it be likely to at 
tract electricity from the clouds and set fire to the gas ? 

Elsah, Ill. S. W. GHEER. 
------------.. � .• � . .. ------------

Mordants f'or Aniline (Jolors. 

To the Editor of the Scientific American : 

After perusing, on page 17 of your current volume, the ar­
ticle " Mordants for Aniline Colors," I am induced to make a 
few remarks on the subject. I have frequently used hot 
SOltp liquor as a mordant for aniline pinks, light and dark 
and found it to answer well. It is an easy, quick, and eco­
nomical mode. For a deep, brilliant rose, I have generally 
found an annatto base, in combination with alum as a mor­
dant, to be the best ; it produces the most beautiful color. 
The sumach process is good for either light pinks or deep 
crimson shades, using it as a hase for either double muriate 
of tin or tin crystals. In the hands of a skillful dyer, this 
procesB is very economiCal, for, by adding aniline in pro­
portion to his shade, he can exhaust his dye bath. Tannin 
or sumach is the best known mordant yet for the aniline 
green. There is a mode of mordanting which has been muc:h 
practiced in England and Scotland. ' It is the white liquor 
process, similar to the Turkey red, but not so complicated ; 
it is, however, 1100 tedious. It is olaimed that it animalizes 

[SEPTEMBER 1 3, 1 873 . 
the cotton. Now this is the desideratum, namely, a cheap 
and quick mode of animalizing cotton, so that it would have 
as strong an affinity and absorb the aniline dyes, of all col­
ors, as simply, quickly and easily as either silk or wool. 

I have no doubt the Austerlitz mode is a very good one as 
to economy, but I scarcely think it will answer for all classes 
of fine yarns, as I am afraid it will stiffen or size the yarns 
too much. J. N. 

Frankfort, Ky. 

A New Explanation of' the Origin of' Nerve Forlle . 

Those who are unacquainted with the principles of the 
modern doctrines of tbermo-dynamics will readily perceive 
that a difference of temperature in two bodies is a source of 
power, when they consider that a low pressure steam engine 
depends, for its power of doing work, on the difference of 
temperature between its boiler and condenser ; .  and that a 
current may be maintained through a copper wire, if it is 
connected with a thermo· electric battery of which the two 
ends are kept at different temperatures. In what are termed 
hot blooded animals, that is, in mammals and birds, the dif­
ference of temperature between the surface and the interiOl 
is considerable under all natural circumstances, and in them 
there is a regulating action of the skin, by which they main­
tain a uniform internal temperature, al ways hotter than the 
surface, whatever that of the external medium may be. In 
the sluggish so-cRUed cold blooded animals, the temperature 
of the interior of the body is but slightly different from that 
of the air or water in which they live ; that it must be hio-her 
is evident from the fact that destruction of tissue is 

°
con_ 

tinually going on in their bodies, which is always necessari. 
ly attended with the evolution of heat. 

Such being the case, it is evident that, in the difference of 
t.emperature between the snrface and the interior of the liv­
ing body, there is an avallable source of energy, which is al­
most certainly employed advantageously throughout the 
whole animal kingdom ; and what is more, it m9�y reasonably 
be supposed to be that which gives rise to the electrical nerve 
current, as only one assumption is involved, and that not an 
improbable one, it being that a thermo-electric current is 
capable of being generated between soft tissues of different 
composition or structure. Physicists will be able to decide 
this question experimentally, and if they do so, they will do 
a service to physiology. 

For the distribution of a current so generated, the construc­
tion of the nervous aystem is perfectly suited. Two sets of 
conductors are necessary, the one to carry the currents from 
the skin to the central organ, which arranges the direction 
that they must take, and the other to send them on to their 
destination : these are to be found in the afferent and effer­
ent nerves. As in the telegraph system, no return conductor 
is necessary ; for as the ends of the wires are put into con­
nection with the earth, by which they are able to communi­
cate, so the terminations of the nerves in the skin, muscle. 
corpuscles and otherwise wheN they lose their insulated 
coverings, place the extremities of the afferent and efferent 
nerves in communication through the intervention of the 
mass of body tissue. The brain and minor ganglia would 
then act like greater and lesser offices for the reception 
and transmission of currents in the required directions, 
being in fact the commutators of the system. 

There are several of the most important phenomena ex­
hibited by the nervous system which are very satisfactorily 
explained on the above hypothesis. For ins tance, in cold 
weathel' the impulse to action is much more powerfully felt 
than in summer when the air is hot, and therefore the tem· 
perature of the surface is higher. It is well known that it 
is impossible to remain for more than a very short time in a 
hot water bath, of which the temperature is as high as, or a 
little higher than, that of the body, on account of the faint­
ness which is sure to come on, and this may be reasonably 
supposed to be the result of the cessation of the nerve cur­
rent, which is consequent on the temperature of the surface 
of the body becoming the same as that of the interior. This 
faintness is immediately recovered from by the application 
of a cold douche. When great muscular exertion has to be 
sustained, as in running or rowing, it is always necessary to 
have the clothes very thin, and it is felt,during the time that 
it is necessary for the continuance of the effort, that the sur­
face of the body must be kept cool. 

As the termination of the nerves in the skin must corres­
pond, on this hypothesis, with the cooled end of a thermo­
electric battery, therefore the brain, which is very abund· 
&ntly supplied with blood, and is the part of the body to 
which most of the nerves ar e directed, must be compared 
with the heated end ;  and as it is by the conversion of heat 
into electric current that the nerve force is developed, it is 
evident that heat must, to a certain extent, disappear as 
such in the brain, and that that organ must con sequently be 
colder than the blood which enters it. This is exactly what 
Dr. John Davy observed in the case of the rabbits he experi. 
mented on, and his results have not been shown to be in cor­
rect.-A. H. Garrod, in Nature. 

.. . . . . 

NEW STYLE OF PAPER.-The English display at the Vien­
na Ex,!>osition an original manufacture, which is very strong 
and tough, and yet perfectly soft and . pliable, like cloth. 
This is embossed and printed on, and is prepared for the 
purpoRe of hangings, curtains, etc. , for which it seems very 
well adapted ; some of the rooms of the British Commission 
are furnished with this. It is simply tacked to the walls, so 
that it can easily be removed at any time. In this case th", 
curtains were of the same pattern as the walls, but lined 
with another style in light colors. It is handsome, chea.p 

and durable. 
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T H E  GRE A.T EXPOSITION-LETTER FROM UNITED STATES 
CODlltUSSIONER PROFESSOR R. H. THURSTON. 

NU MBER 9. 

V IENNA. August, 1873. 

The labors of the international jury are occasionally inter· 
mitted for a day, and its members are given an excursion to 
SO llle peculiarly interesting district in the environs of VieLma. 
Evening receptions by the Emperor, or by the nobility of the 
Austrian capital,  or even the excellent dinners given by the 
Arch Dukes, can hardly be considered as very greatly reliev. 
ing the fatigue of  a long day's work, although they are exceed· 
ingly pleasant. But an excursion into the country for a day 
is wonderfully rest· giving. 

One of the plea.amest of these excursions was that to 
which the whole jury were invited, with a few gentlemen of 
the press and others, by the management of the exhibition. 
The party were taken over the 

SOl1l1ERING PASS 

to Murzzuschlag, returning to Vienna after dinin
.
g at that 

stat :on. , 

Starting at about eleven O'clock, on one of the hottest days 
of the season, the train ran, at what was considered in Aust. 
Tia very high speed, through the level country in the imme. 
diate neighborhood of Vienna, but soon slowed down, as 
moderately heavy grade� were met after reaching the base 
of the mountains. Sixteen miles from Vienna, Voslau was 
passed, a lovely �pot, noted for its beautiful scenery, its ex 
celleut baths and its fine wines ; and from this point the 
grades became heavier, and the engineering skill which had 
been exhibIted in the construction of the road over this 
mountain range became more and more strikingly exhibited. 
The greatest amount of skill and labor has been expended 
upon that portion which lies between Gloggnitz and Sommer· 
ing, a dis tance of about twenty.five miles. The average 
gradient on this section is something over sixty feet to the 
mile. There are fifteen tunnels and sixteen bridges, some 
of which are of large size. The last tunnel is situated about 
three thousand feet above the sea level, and is more than 
four thousand five hundred feet long. Many of these iun· 
nels are ventilated, and in some degree lighted, by lateral 
galleries opening out on the steep face of the mountain. 'fhe 
bridges are of stone, and are wdl designed aud solidly con 
structed. The size and the solidity of the culvert arches, 
which have been constructed to afford passage for the floods 
of water which, after severe storms, rush down the moun· 
tain sides aLid across the line of the road, were particularly

· 

noticeable. The care taken, at all exposed points, to protect 
the road against washing would appear in. the United States 
somewhat extraordinary when compared with our own 
average practice in even such localities. The whole road is, 
from beginning to end, thoroughly well built. The CO$t of 
this section was 14,000,000 florins, or about seven millions 
of dollars. A similar piece of work in the United States, in 
consequence of the diffel ence in cost of labor, would h ave 
cost nearly as many dollars as this has cost florins. This 
railroad over the Sommering Pass is probably one of the 
finest examples of engineering to be seen in Europe. 

The scenery along the line is exceedingly beautiful. The 
road follows the sides of the valley, sometimes crossing it 
and apparently reversing its direction ; and at every project. 
ing point, the traveler looks far up the valley where green 
hill sides rise one above another and, far in the distance, are 
themselves ove rshadowed by the highest peaks of the n.oun· 
tain range. Or he has a more heautiful and a wider, though 
less picturesque, landscape spread before him as he looks 
down into the valley and traceR the stream in its meand�r. 
ings toward the greater valley of the Danube, among many 
villages, and through fertile fields, yellow with ripening 
grain or green with vineyards. 

At one point the road crosses the valley on a long high 
bridge ; and the view on the one side extends even to the 
,snow·covered top of the well named " Schneil)2:'::;,"  which 
,glistens still , even under the fierce rays of this midsummer 
;sun, and contrasts strikingly with the lower peaks about it, 
covered, as they are, with vegetation. On the other side 
the view from the same point reminds one somewhat of that 
beautiful spot nearer home, the valley of Wyoming, as seen 
from the hights above Wilkesbarre, and is pleasing beyond 
description. Sommering is the highest point of the pass, 
and is about three thousand feet above the sea. 

with that which he has j ust left behind. The scenery has a 
qu'et beauty which he could hardly have believed it possible 
to find so near while he was admiring the rugged and pic. 
turesq ue last view above Sommering. There seems here a 
different cl'mate also, for on the one side the farmers are 
just cutting their hay, while on the other they are compiet­
ing the work of harvesting their gra.in. From the next 
station, 

MURZZUSCHLAG, 

down to Trieste or to Venice, the scenery is very beautiful 
in many places, Lut probably nowhere equal to that on the 
Sommering side of the pass. At the place just named, the 
party of excursiunists found a good dinner and excellent 
concomitants awaiting them, not the least of which was the 
music, bot11 vocal and instrumental, which was furni8hed by 
a large body of musicians. 

While this important railroad interests the stranger by the 
solidity of its construction and by the skill and energy which 
have their monuments in every section, there is but little to 
be said of its rolling stock. It is nsually of what may be 
said to be the standard European type, and the locomotives 
are such as are generally in use elsewhere for heavy work. 
They are well designed and apparently well made. 

The exhibition con tains a large number of 

GERMAN AND AUSTRIA.N LOCOMOTIVES. 

They are of many types, most, if not all, of which are well 
known at home. They are now usually fitted with the 
American cab, a detail which the continental builders have 
been more prompt in adopting than have the British. The 
frames, instead of beLlg made of forged bars of rectangular 
section, as is customary in the U nite,d Stat.es, are cut out 
from rolled plate, which, for heavy engines, is at least thirty 
millimeters (one and two tenths inches) thick. The cylin<' ers 
are usually outsi, i e, and the valves are frequently driven by 
eccentrics placed outsi  � e  the crank pin, and without the 
intervention of rock shafts. The boiler is now generally 
. made with that portion surrounding the firebox considerably 
enlarged, in order to obtain a wider grate and a higher steam 
space over the crown sheet. Instead, however, of making 
the top of this · portion semi.cylindrical, as is the practice :n 
the United States, the top and sides are made flat, the out. 
side of the boiler being thus made like a rectangular box 
with rounded corners. The cylindrical part of the shell sur· 
rounding the tubes is connected whh the enlarged part just 
described, frequently by a single sheet which is cut out and 
flanged on the one side to take the former, and is flanged 
around the edges on the other side to meet the shell sur· 
rounding the fire box. This makes a very perfect and strong 
connection between the two portions of th9 shell ,  and, at the 
Eame time, forms an expansion joint. It is evidently a favor· 
ite method of construction here ; bllt whether better than our 
American method of accomplishing the same result, it is diffi 
cult to say. These flanged sheets, such as have just been 
described, make rather a neat piece of flanging, and seem to 
be favorite piece8 de resi8tance with the principal exhibitors. 
A number are exhibited in steel, and among these al'e some of 
the best specimens of such work to be found in the ex1lbi · 
tion. One of the very best is shown in the Creusot exhibit, 
where also is the most beautifully finished locollioti ve engine 
to be found in the building. As such finish can only be 
given to the very best of material, this engine probably 
stands unequaled in material and finish by anything here. 
Steel is employed for neatly all parts which were formerly 
made in wrought iron. The favorite grade for the locomo· 
tive builder's purpose seems generally to have so small a 
proporLion of carbon as to be properly iron. This proportion 
fr�quently falls to one quarter of one per cent. This metal, 
when made from good pig iron and with proper care, is much 
stronger than merchant iron, except, possibly, in rare in. 
stances and with the very best and highest priced brands ; it 
is perfectly uniform in strpngth and quality, and takes a 
magnificent finish. This metal has a tensile strength of from 
sixty to $eventy thousand pounds and upwa.rd, and stretches 
more than one fourth before finally breaking off, and can be 
relied upon to do this invariably, say those who are using it 
Each piece is also uniform in structure and in strength 
throughout. 

The section assigned to 

GREAT BRITAIN 

contains only two or three Arnall machines, fo" use in making 
up traina about stations. Neither Great Britain nor the 
United States illastrattl their present practice in building 
heavy engines. 

RUSSIA 

exhibits two locomotives of good design. of apparently good 
materials, and of exceedingly creditable finish. 

ITALY 

exhibits onA of the engines used at Mont Cenis. It is of 
the usual continental type for such work. wi1h four coupled 
drivers, and of the following principal diInemions, as given 
by the exhibitors. in meters : Cylinders, diameter, 0 '43, 
stroke, 0 ·62 ; grate, 2 '25 x O '98 ; surface. 2 '205 ; number of 
tubes, 91 ; diameter, 0 '045 ; heating surface, 103 ·49. Steam 
pressure, 9 atmospheres. The machine would look a little 
rough by comparison with an ordinarily well fini hed Amer· 
ican engine. 

On the whole, it would appear that the changes now going 
on in E <lropean practice, in construction of locomotives, are 
principally in the introduction of a better material, and that 
such slight changes in design as are noticeable are usually 
in that dination in which the builders of the United States 
have preceded them 

Passing through the long tunnel piercing the mountain, 
which 19tm rises far above, the traveller finds himself, on 
emerging, in the mids.t of a landscape completely in contrast 

There are quite a number of road locomotives, or 

TRACTION ENGINES 

exhibited in the British section. Messrs. Fowler, the well 

known manufacturers of steam plows, exhibit their road 
locomotive. It is of good form, well made and neatly fin· 
ished, and looks serviceable. Messrs. Aveling and Porter 
exhibit examples of their several designs, among which is 
one of the size of the machine which did such good work at 
South Orange, N. J. , last autumn. This engine is fitted 
with a small crane, and is frequently Been about the lower 
end of the enclosnre, transporting heavy stones or huge 
boxes from place to place, with far greater celerity and hand. 
iness tllan could any team of horses. Another engine is at· 
tached to a train of great wagons heavily loaded with stone. 

A French traction engine is exhibited, which is  fitted with 
the Thompson india rubber tyres, and whicu is often trund· 
led across the grounds regardless of obstacles or of pedestri­
ans, at a speed and with a facility in manceuvering which 
are as admirable as intimidating. Thl' action of the flexible 
tyre, as it continually maintains its broad a rea of contact with 
the rough ground as tbe wheel turns, is very interesting ; and 
if, as the exhibi tor maintains, success has been attained in 
securing great endurance and compal'atively low first cost, 
there must bl>, as he also asserts, many situations in which 
they will find profitable use, and where the usual forU! of 
tyre is inadmissable. 

The introduction of road steamers to take th e  place of 
horses for heavy work seems one of those phases of progress 
which are only noticed by a few. Messrs. Aveling & Porter 
are doing an immense business in building their machines ; 
other firms, English and French, are also doing something 
in the same direction ; and in the Unite/]. S tates, where some 
of the most skillful pioneers in this direction have labored, 
there are strong symptoms of ultimate success in the use of 
Rteam for, at least, all heavy transportation. Such success 
will probably secure the advantages of g reat convenience as 
well as of cheapness, and the removal of the multitudes of 
horses which now crowd our streets will be productive of 
sanitary advantage alsI). 

The pressure of steam carried on locomotives, and on some 
of these traction engines, is  usually eight or nine atmospheres , 
3,S it is reckoned here. The boilers are uauaHy rather stronger 
t),an those built in the United States for the same pressure. 
The riveting is genprally snap.headed ,  and is very usually 
done by the steam riveting machine. Where done by h and, 
the large rivets are headed up by the blows of heavy ham· 
mers upon a forming tool. The plates, along the edges of 
the laps and around the rivets, exhibit, too frequently, that 
scoring which is to be regarded as a sign of carelessneES on 
the part of the workmen. 

Probably the very best 
BOILER WORK 

exhibited is that of A damson, of England. His boilers are 
of steel plate. with the exception of the henil s, which are of 
one piece of heavy iron. Every lap is planell and every 
rivet bole drilled. One of his most beautiful pieces of wOTk 
is a boiler having large flues, across which are carried the 
Galloway tubes. These tubes, however, are welded in 
instead of being riveted, and so neatly is the work done 
that it is impossible, in some examples, to find the weld. 
Such conscientious work is seldom seen on steam boilers, and 
deserves full crpdit when found. R. H. T. 

-------------.� ..•. �*--�------
Improved Whips. 

We visited not long ago, at New Haven, COlin. , tb e works 
of the New Haven Whip Company ; and although the gen· 
eral process of manufacture is substantially the same as in 
other whip works. still we observed certain peculiarities 
that are worthy of note. In this establishment they ar.e not 
afraid to permit visitors to inspect every branch of their 
operations, the reason being that only the very best of rna· 
terials are used in the manufacture. In lIome concerns,  
visitors are excluded for fear of disagree2.ble revelations, 
it being common in such establishments to introduce shod · 
dy stuff into the interior of the whip, covering it over with 
the usual braiding, the whip thus made lmving an appear. 
ance upon its exterior as good as the best, although in reo 
ality it is an unworthy production. 

At the New Haven whip works,�he specially manufactured 
is the patent whip tip. The  old plan was to make the !oDg slen. 
der tip in one piece with the haDdle ; and when the tip was 
worn out, the handle and all was rendered worthless. The 
handle if properly made will out last many T ips ; and the 
New Haven Whip Company make the tips separate from 
the handle, but attached thereto by a screw conne( tion ; so 
that when one tip is worn, another tip may be quickly sub· 
stituted. Thus a few cents expended in tips will kepp one 
supplied with a good whip for years. 'Tips of  differ· 
ent colors, lengths, or qualities may be used on the same 
handle. 

The manufacture of the paten.t whip tips has become 
quite extensive. The company above mentioned holds the 
exclusive right to this description of goods, and supplies only 
first class articles. The body of the ordinary handles con sists 
of a central core of whalebone, stiffened and filled with rat­
tan. This is now enclosed in rubber cloth and covered with 
rubber cement, so as to be impervious to w ater. The next 
operation is to braid upon the exterior a finishing covering. 
composed of Borne t.hirty strands of cotton, silk, or gut, ac· 
cording to the quality desired. The braiding is done by 
machinery. by girls, and is a curious and rapid operation. 
After braiding, the whips are repeatedly varnished, dried, 
and packed for market. The finer varieties of handles made 
by the New Haven Whip Company are composed of holly 
wood, imported from England, and Molucca wood, also im. 

ported. The company is entitled to much credit for the ex ­
cellent and thorough manner in which their goods are pre· 
pared, which have a high reputation in the market. 
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IMPROVED TURBINE WATER WHEEL. 

The principal point of improvement, in the turbine wheel 
represented in the accompanying engravings, consists in the 
peculiar shaping of the buckets, through which, it is claimed, 
the maximum power of the water supply is utilized. The 
idea of this construction, the inventor (Mr. James Craik, of 
Chateaugay, N. Y.) states, was developed by first 
causing a column of water to descend perpen-
dicularly upon a horizontal scale platform, and 
balancing its effect by weights. For the level 
plate, a curved one was then substituted, of such 
a shape that the descending column, entering at 
one end, was deflected around the bottom. and re-
turned npward at the opposite side. It was then 
found that, in order to balance the direct impulse 
of the falling column, together with the reactive 
force of the ascending stream, double the weight 
previously employed was required, and that the 
curve was a semicircle. This will be rendered 
clearer by Fig. 2, in which A is the horiiontal 

Ji'ig. 2 

formed by filling an eel skin with sand. When this instru ­
ment was first brought into use, the authorities were greatly 
puzzled by deaths, apparently from violence, yet no marks 
could be found on the outside of the body. A burglar was 
finally captured with a sand club in his possession, made out 
of an eel skin stuffed with sand. Being closely questioned, 

Fiy. l 
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below the water line when loaded, to  be  5 feet wide fore and 
aft, and 3 feet wide from the vessel outwards or across beam. 
In the top of these tanks are holes 6 inches in diameter, and 
as close as they can be conveniently made, to admit water 
(whenever, through rolling, or pitching, or high seas, the 
outside water may be over the tanks). Valves, B, one foot 

square, are arranged near the water line, opening 
inwards, for the purpose of admitting water when, 
ever the outside water is above that inside ; and 
there is an opening, C, at the bottom of each tank, 
shaped so as to discharge aft, and 6 by 12 inches 
in the opening. 

" A ship 50 fitted will, from the rolling or pitch. 
ing, or from the dash of the waves, receive water 
into the tanks when submerged, or whenever (from 
any of the causes previously mentioned) the water 
within the tanks is lower than the water outside. 
And whenever the hollow of the waves is being 
paSEt d, or the roll or pitch is upward, and the water 
in the tanks is above the water outside, then the 
re·action, consequent upon the discharge from the 
outlets at the bottom of the tanks, will propel the 
vessel forward. 

" The discharge outlet may be made to close by 
pressure from witllOut, or it may be drawn up by 
rods attached and leading to the deck, or 
made to reverse the action ;  the valves also may 
be manipulated by rods, if necessary ; but it 
is thought that fixed ontlets and plain valves will 
answer best ."  

The inventor also suggests a plan for similarly 
utilizing the pitching of a ship, by arranging two 
tanks, one at either end : " Valve s in the bottom 
admit water into either tank when down ; and 
when the tank is up, valves will let it discharge 
into a tube on the bottolJi of the vessel ; said tube 
discharges both tanks at the stern or each at its 

platform, B the curved plate, and C and D the 
falling and rising columns of water. Tho con· 
ditions, however, thus determined are modified 
through the motion of the point to which the 
power is applied. Thus, if a wheel could reo 
main stationary and still transmit the impulse, CRAIX'S IMPROVED TURBINE WATER WHEEL. 

own extremity of the ship, or, for the sake of 
the greater head of water, each at its opposite 

the semicircle would be the proper curve for its buckets ; but 
such not being the case, the wheel rotating, it is evident 
that centrifugal force affects the water, so that the bucket 
mus t be set to counteract the tendency of the fluid to flow 
toward the circumference. 

The inventor proce()ds further to state that, in some well 
known turbines, the direction of the water must be deflected 
inward agairist this ' centrifugal tendency, a force augmented 
by the motion 'Of the wheel. This defl.ection increases the 
action of the water against the point of the chute, 
but diminishes that . in' �he inward direction, through 
the bucket by which the wheel is driven. The force due 
to deflecting and returning the column of 
water is thus thrown against the point of the 
chute, instead of being ' applied within and 
against the bucket ; and. as the action of the 
column is more ' int()nse at this ' point of re-
velc'sion than in any other part of its revolu-
tion, it is considered evid()nt that a portion of 
its power is not communicated to the wheel. 

In the sectional plan, Fig. 2, are shown di­
agrams of the ordinary turbine and the Craik 
wheel, the side, A, representing the former, 
and B .the latter. C is the Hne of rotation, D 
the bjlckets, and E the chtites. From this il­
Instrll-tion, the difference in constrnction will 
be at �Ilce noted ; while the ' amount of loss 
in the starting power of the wheel can be 
theoretically computed. In p ractice, how­
ever, the element of centrifugal force com­
plicates the problem ; so that from the re­
ports of public trials, perhaps, the best j udg. 
ment of the effi.ciency of the device can be 
formed. Fig. 1 gives a general perspective 
view, from which other poi�ts in the construe· 
tion of tha invention will be ullcderstood. 

For further . particulars regarding ' sale of 
wheels, etc. , address Whittlesey, Meigs, and 
Co. , Malone, N. Y. 

• • •  
The Sand Club. 

Thi� is a weapon used by rowdies and crim· 
inals in San Francisco, resembling in principle 
the sand bag used by the same sort of 
acoundrels in New York. The salld club is 

he explained its use. When the victim is struck, for in­
stance, on the head, he drops insensible, and soon dies from 
congestion of the brain. Often the skull suffers no injury 
from the stroke ; and if the person strnck recovers sensibility, 
he gradually relapses into a condition of idiocy. Sometimes 
a man struck in the body will be knocked down by the pecu· 
liar force of the blow, and feel no immediate results from 
it. In a few weeks, however, the flesh will begin to mortify 
under the line of the blow, and rot down to the bone. 

------......... ..... .  _------
THE HYDRAULIC PROPELLER.-A NOVEL MODE OF 

MARINE PROPULSION. 
. 

Some years ago a gun boat in the English navy, the 
Water Witch, was fitted with machinery which propelled 
the vessel by drawing in water and then forcibly ejecting it 
throngh tubes arranged in her sides. The experiment was, 
in a measure, successful, although we .have heard nothing 
concerning the ship for some time past. The present inven­
tion is based on a somewhat simi.laridea, in so far as it drives 
the craft by the reaction of water ejected from the hull ; but 
in �tead of employing mechanism to obtain the supply, it 
relies on the rolling of the ship, or dash of the waves, to fill 
the tanks, and thus produce a suffi.cient head to generate a 
forcible discharge. 

As the plan, in its entirety, is quite novel, and , in the 
opinion of the in ventor, practicable, we leave that gentleman 
to explain his idea in his own words, premising, however, 
that, in our engravings, Fig. 1 sho�s the general application 
of the de"ice to a vessel, and Fig. 2 a section of the ship 
with the arrangements represented in detail. 

" For a vessel of 36 feet beam, 30 feet depth of hold, and 
400 fe"t long," says the inventor, " I  make tanks or pen· 
stocks (A, Fig. 2) on each side, for the whole length of the 
ship, these tanks to be 1 6  feet high; 8 feet above and 8 feet 

BOYS' HYDRAULIC PROPELLER. 

end. " 
We are informed that it is especially desired to explaiu 

the principle of this device (which, it is believed, is suscep · 

tible of more im proved application than the e3pecial arrange · 
m ent above alluded to), although the inventor is of opinion 
that the latter would fulfil the necess!\ry req uirements. 

An application for a paten t is pending by 
Mr. Henry R A Boys, of Barrie, Ontario 
Canada, by addressing whom further particu­
lars may be obtained. 

. _ -
Sir Francis Ronalds, F . R . S. 

Sir Francis Houalds, formerly Director of 
the Observatory at Rew, died recently in En. 
gland, aged 85 years. To him has been as. 
cribed the invention of the electric telegraph, 
as it remains on re'Card that, nearly sixty years 
ago, he devised an efficient instrument of that, 
kind, which he described in a pamphlet pub­
lished in 1823. The Philo8ophiCCbl Magazine' 
thus describes his first success : 

" In the summer of 1816 he undertook to, 
prove the practicability of telegraphic com. 
munication, at great distances, by transmit .. 
ting a certain number of electric shocks, fOf' 
an arranged signal, through insulated wires, 
of considerable length. He laid his wire in. 
glass tubes surronnded by wooden troughs: 
lined with pitch, which were placed in a cov­
ered ditch, 525 feet long and 4 feet deep, dug 
in his garden at Hamtnersmith. He also sus· 
pended eight miles of wire, by silk cords, from 
two wooden frames erected on his lawn, so 
that the wire passeJ to and fro many hundred 
times, well insulated at each point of attach. 
ment; and forming one continuo'us line, kept 
separate from eon tact with other parts. Both 
these kinds @of apparatus served. equally to 
show the ihstantaneous transmission. of th.e 
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electric shock. In order to provide the mel1ns of conveying 
intelligence along the underground line, he placed at each 
end of it 11 clock, with a dil11 bearing twenty letters in. 
scribed. In front of the dial was a disk, revolving with the 
second hand, forming a screen with a small opening cut in 
it, so that as the disk revolved only one letter could be seen 
at a time, and this only for a second. The two clocks were 
made to go isochronously, the one always presenting the 
same letter as the other at any given second of time ; and the 
moment chosen at one end was indicated at the other by the 
sudden collapse of a pair of pith ball electrometers, suspend­
ed at each station close to the clock dial and connected with 
the telegraph wire." 

.Attempts to enlist government aid in proving the value of 
his invention being unsucessful, Mr. Ronald turned his at­
tention to other subjects, and devised several valuable self­
registering instruments now in nse at the Greenwich and 
other English observatories. He was knighted in 1870 as a 
reward for his public services. 

• ••• • 
Short's Patent L o oill . 

That very ingenious and useful improvement in the loom, 
for weaving fabrics of any width, invented by Mr. James 
Short, of New Brunswick, N. J . ,  which, it will be remem­
bered, was described and illustrated in our columns some 
time ago, has been made the object of a corporation known 
as the Short's Patent Loom Company, which, with a capital 
of one million dollars, has been recently formed under the 
presidency of Mr, Christopher Meyers. 

There is little that we can say, in the present connection, 
which will tend to augment the praise which we unhesita­
tingly bestowed upon tlis invention on our first inspection 
of its merits ; unless it be the fact that others have added 
the weight of their favorable opinions, and that the device 
has excited a widespread interest and elicited repeated com­
mendation in the mechanical circles of both this country and 
Europe. 

Under the ml1nagement of the well known gentlemen who 
comprise the officers of the new company, the Short loom 
will not be long in making its way into our manufacturing 
towns. 

------------.. � .•. �.-------------

THE �ERSIAN l' A VILION AT VIENNA. 

The grounds occupied by the Vienna Exposition comprise 
five hundred and seventy acres in extent. 

In addition to the main building, which occupies a space 
half a mile long and five hundred feet wide, there are no 
less than " one hundred and forty detached buildings scat· 
tered through the gro)lnds, which are devoted to represent 
special exhibits, some of them illustrating the architecture of 
various nations. One of these structures, the "Persian Pavil­
ion," is represented in our engraving. It shows in general 
the modern buildings of the Persian nobility. In its exter­
ior it represents the best forms of domestic Persian archi­
tecture of to·day, while its ' interior contains a large amount 
Jf products which illustrate Persian industry. 

New O�one Gene;raior. 

Mr. Tisley, of the firm of Tisley and Spiller, has designed 
a new o:;;one generator presenting considerable improve­
ments. 

.A .A is a piece of glass tube, of a little more than an inch 
in diameter, and of as uniform a bore as can be obtained. 
On each end of this tube is placed a brass cap, bored with 
two holes, and coated internally with shellac : in the interior 
of this glass tube, and of a diameter scarcely less than that 
of the tube itself, but not quite so long, is placed a thin hol­
low brass box, B B, with its surface made as true as possible 
by turning in a lathe : this brass box is placed concentrically 
with the outertube,and is completely coated on its exterior sur­
face with tin, the tin being acted upon to the smallest extent 

'D 

by the ozone. This hollow box communicates with the exte­
rior of the apparatus by means of the tubes, C C, passing 
through the center of the caps. It is intended that a current 
of water shall be kept circulating t�rough the interior of 
this box, the water being brought iiito direct contact with 
its sides by means of a small spiral placed within it, the box 
being of a slightly le ss diameter than the glass tube ; a 
small annular space will remain between the , two, and 
through this space the gas to be o:l;onised is passed by means 
of the tubes, D D ;  the box itself is ,made one of the electri­
fied surfaces, and a strip af tin foil, 't:r, fi]\:ed to the o)ltside of 
the glass tube, forms the othllr ; two binding screws, E and 
F, serve to make the neCllssa,ry connections with an induc­
tion coil. The water may be kept cool by means of ice. 

This inst:rument is a.dl1pted to the purposes of the lecture 
table, while it is at the same time easily worked. .Abund­
ance of ozone can be generated with an induction coil giv­
ing It half inch spark only. 

We shall be glad to hear of the construction of larger 
forms of this instrument, which p�:ysicists will find very 
useful in their study of the properties of or,one.-Teleg1·aph­
ic Journal. 

------------�.� .• � . .. ------------
A Railroad Fire Engine .  

The Virginia (Nev.) Enterpcri8e gives an  account of a new 
fire engine which the Virginia and Truckee railroad com­
pany have had constructed and fitted upon one of their loco" 
motives, in view of the frequent occurrences of fires in wood 
piles, tunnels, buildings and other property along the line of 
their road. It stands upon the boiler of the locomotive be­
tween the steam chest .and the bell, and not a little resem -

bles an iron monkey riding the iron horse. The locomotive, 
with the little fire fighter mounted upon its back. was re o  
cently brought up to  the depot, and a trial of its squirting 
capacity made, which proved highly satisfacto�y. In case of 
a fire anywhere on the line of the road, the locomotive and 
engine, with cars fitted with water tanks, will at once be dis . 
patched to the scene of the conflagration. Meanwhile the 
locomotive will not remain idle, as it can do switch duty and 
other work just as well as though it had not the queer littll) 
fire monkey riding about on Es back. 

------------�.� .• � . .. ------------
The Mental Atillosphere . 

The probabillity of the existence of a mental atmos ­
phere' as recently discussed by a writer for the Reporter, 
is a question which has attracted considerable attention, 
and which in time will probably throw much light on the 
nature and action of mental phenomena. 

We all know that any mental action results dhectly in 
molecular change ; it is performed at the expense of certain 
constituents of the nervous system, notably phosphorus. It 
transmits 11 definite wave of motion, at a rate which has been 
accurately measured, to the distal extremity of the appro­
priate nerves ; how much further, we do not know. Many 
instances also illustrate the high quality of mental force. It 
can produce the most important changes, even ulcera. 
tion or gangrene, in the remotest parts of the body, and 
aid with equal power in processes of restoration and 
growth. 

That the superficies of the body does not bound its activity 
numerous facts demonstrate. To pass by the less remarkable 
and more familiar ones, there is the most positive evidence 
that those gifted with " second sight, " as it was once called. 
do possess an undefined power of knowledge which tran. 
scends the senses. The presence of danger is often felt before 
any warning reaches us through the senses. Men who live 
lives of peril know this perfectly weU, and are the last to un­
derrate such feeling. 

.Another form of this external mental power is that by 
which a strong emotion or a fiJ;:ed attention on an object 
will excite a similar emotion or the picture of a similar ob. 
ject in another person without any communication. .A cm;­
tain natural analogy and a special training is required to 
bring this about. The French " :magician" Houdin has 
established such a mental relation with his son, so that the 
latter, though blindfold, would at once name an object 
shown to his father, though the width of a large room inter. 
vened. 

Undoubtedly as emotional influences are clearly ep idemiQ 
and contagious, there is nothing inoredible in the belief 
that ideas should also possess equal powers beyond the 
superficies of the body or the limits of expression.-Medi. 
cal and Surgical Reporter. 

------------�.� .. � . .. ------------

J. C. S. says : " I  believe John Chinaml1n strikes the heav­
iest blow at you newspaper men, as he crowds out other 
citi:;;ens and never buys a paper hims elf. " 

THE PERSIAN PAVILION AT THE VIENNA EXPOSITION 
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THE AMERICAN ASSOCIATION FOR THE ADVANCEMENT 

OF SCIENCE. 

The meeting proves to be one of the most interesting yet 
held, both from the number of eminent scientists present and 
the variety of the subj ects discussed. We notice that Mrs. 
Elizabeth Thompson, of New York city, 1ms donated to the 
Association the sum of $1,000 fur the purpose of advaucing 
original scientific research. The gift was presented. by Dr. 
Van del' Weyde, and its reception suitably acknowledged by 
the President, after which the thanks of the society were 
transmitted to the donor. 

The llIetaJDorphlsJD oC Rocks, 

Professor T .  Sterry Hunt said that when, early in this cen­
tury, the crystalline rocks of . th.e Alps were shown to rest 
upon uncrystalline fossiliferous strata, it was suggested 
that the overlying crystallines were newer :rocks, which had 
undergone a metauJorphism from which those directly be­
neath had been exempted. This notIOn spread until the 
great crystalline center of the Alps was considered to be in 
part of secondary and even of tertiary age. The speaker 
questioned this view, and had satisfied himself that the 
crystalline rocks of the Green Mountains and the White 
Mountains, and their representatives alike in Quebec, New 
Brunswick , and in the Blue Ridge were more ancient than 
the oldest Cltmbrian or primordial fo ssiliferous strata. He 
show�d how folding, inversion, and faults had alik'l, in the 
Alps and in Scotland ,  led to the notion that these crystalline 
rocks wec e in many cases newer than the adjacent fossilifer­
ous strata. In another paper, on the " Geology of New 
Brunswick," the same subject was f urther illustrated. 

Professor Pierce, on 
The Rotation oC the Planets as a Result oC the 

Nebular Theory, 
set forth an e¥planation of the actual rotation of the planets 
on the supposition of their being formed , according to the 
nebular bypothesis, from rings thro wn off from the rotating 
mab body in the process of condensation. He instanced 
more particularly the plan ets Jupiter and Saturn. The inner 
pOrLions of such a ring having a less velocity than the outer 
ones, axial rotation in the same direct ion as that of the pri. 
mary would be determined in the breaking up and running 
together of the ring into a planetary body. He showed by a 
mathematical analysis, of the movements of the particles 
composing the ring, that the velocity of the resulting rota· 
tion must be such as is actually observed in the case of the 
planets referred to, whose mass represents nine tenths of the 
whole planetary system. 

This theory was applied to the absence of rotation in the 
case of our satellite. He showed the probability that the 
original nebular ring from which the planets were formed 
may have been of twice the size of their present orbits. 

In the discussion which followed, he stated that we have 
ne ver seen Ilnything of Jupiter or Saturn but the clo uds 
which cover them. He thought that those planets were yet 
at a white heat, and we simply saw the clouds that are rain­
ing down upon them. 

The Growth oC the Brachiopod 

was the subject of a paper by Professor E. S. Morse, in 
which he sho wed that the brachiopods were the only class of 
animals of which the developmental history has been hither­
to unknown. The reason for the peculiar interest attached 
hy naturalists to this anim'tl is that the very earliest fossil­
iferous remains-those deposited in the most ancient rocks­
are of members of this class. 'l'hey are moreover found in 
rocks of all subsequent ages, and are still living in the seas 
of the present day. Singularly enough, while all other 
groups of F nimal s have changed in their distinctive features, 
and many have been extinct, there are brachiopods of the 
present day th!l.t can scarcely be distinguished frvm their 
most ancient repre;sentatives. The brachiopod is a small 
animal, enclosed in a bivalve shell and adhering by a pos· 
terior appendage to the ocean floor. The possession of this 
bivalve shell has led all naturalists ·to include hrachiopods 
among the mollusks. Three years ago Professor Morse, 
after a long and patient s tud.y of the living forms, startled 
the world of naturalists by announcing his cdnviction that 
the animals were not moll usks, and that they had no rela· 
tions with shell fish whatever, but were true worms. Pro­
fessor Morse h!ts succeeded in raising the brachiopod from 
the egg and has studied its e1(ternal Rnd internal structure 
in every stage of growth. Briefly, the embryo commences 
life as a little worm of four segments ; and after enjoying it­
self in swimming freely in the water for a while, attaches 
itself to sea bottom by its posterior segment and settles per­
manently_ The middle segment then protrudes on each side 
of the head segment and gradually incloses it, thus pro­
ducing the dorsal and ventral shell so characteristic of the 
entire class. 

Mr. Hilgard read a paper on the meridional arcs measured 
in the progress of the coast s urvey, in which the length of 
the quadrant is considered as 2000 meters greater than the 
10,000,000 which the base of the metric system was supposed 
to represent, This corresponds to an error in the theoretic 
value of the meter of -;:tTf of an inch. 

Professor HoU'.';h , of the Dudley Observatory, described 
a new 
Aut oJDatic Reglsterinl!,' and Pl"lntlng TherJDoJDeter, 

which consists of a glass tube bent in the form of a siphon, 
the closed leg of which is filled with alcohol aud the open 
one with mercury. On the surface of the mercury in the 
open end, there rests an ivory fioat suspended from a delicate 
balance, having platinum wire attached to each end of the 
lever_ When the colUmn of mercury in the thermometer 
t ube rises or falls from the effect of temperature, the plati­
num wires dip in small mercury cups underneath them, 

thereby causing a current of electricity to pass through one 
of two electro· magnets operating mechanism for giving 
motion to a fine micromete r screw. The motion of this screw 
elevates or lowers the balance, thereby breaking the circuit. 
Whenever a change of temperature equal to one tenth of a 
degree Fahrenheit occurs, the magnetic circuit is completed, 
and the screw is moved a space equivalent to the change in 
the hight of the mercury in the thermometer. At the same 
time the clockwork moves the type wheels indicating the 
temperature, which is printed at the end of each hour on a 
slip of paper moving in front of them. A pe ncil held 
against a revolving drum also record s a continuous curve, 
exhibiting at a glance the hight of the thermometer. 

Professor Feuchtwanger referred to the 
EXistence oC Live llIaJDD1oths, 

and stated that the discovery of the mammoth s in Siberia, 
in the deep gorges of the mountains near the Lena Viner, 
which was lately published as having been made by a scien·  
tific Russian convict, who saw five Jiving animals, 12 feet in 
hight and 18 feet in length, with projecting tusks four feet 
long, excites some di�cussion in Europe. It is worthy of 
inquiry whether the mammoth of the past tertiary period, 
discovered during this century in Siberia, near the same 
river, can have any relation to the convict's discovery. 
Thousands of these animals have been found buried in the 
ice, with their well preserved skins, and thousands of tusks 
are brought to England to this day for the use of tb e  turner. 
These are of nearly the same dimensions of those seen by 
the Russian. The convict has received an unconditional par­
don on the recommendation of scientific men who have in­
vestigated his Rtatements and belie ve them to be true. 

Professor E. S. Morse read a paper on the subject of 
Val"latlons In Wave L engths, 

in which he first alluded to the discoveries of Proctor, Hug­
gins, and others in aceounting for the displacement of lines 
in the spectrum in observations of celestial objects. It is 
well known t11at when a star is approaching the observer the 
luminiferous waves emitted by it are crowded together, and 
on the contrary are separated when the star is receding. To 
illustrate this phenomenon, the speaker exhibited the ins�ru­
ment represented in our engraving. It consists of a tank 

filled with water and set un wheels. Un top of t11is is a com­
partment containing compressed air. From one end of the 
tank a pipe protrudes, which is moved up and down at a fixed 
Tate by simple clockwork. When the cock is opened, allow­
ing the water to escape from the pipe, the stream assumes a 
sinuous lin e, which m ay be shown, if brilliantly lighted, 
across a large audience hall. This undulatory stream, when 
the tank is at rest (Fig. 1), illnstrates a luminiferous wave 
from a stationary source. To exhibit the shortening or 
lengthening of the waves of light by the approach or re · 
cession of the lnminiferous body, Mr. Morse simply moves 
the apparatus rapidly back and forth on the table. As the 
apparatus moves with the direct ion of the stream its undula­
tions are crowded together, arid the waves are consequently 
shortened (Fig. 2). On the other haud, when the motion of 
the apparatus is in an opposite direction (Fig. 3) the waves 
are proportionably lengthened. The advantage of this il­
lustration is that it exhibits precisely what takes place in the 
luminiferous waves approaching or receding from the observ 
er of celestial bodies, producing the displacement of spectrum 
lines. 

There was further 
Discussion oC the Darwinian Theory 

between Dr. Dawson and Professor Morse. The former 
gentleman argued that the making of monkey and of man is 
explicable quite as readily, to say the least, on the theory of 
plan as ou tha t of evolution. The egg gro ws into the ani­
mal and that organism produces the egg ag-ain. This is rev­
olution, not evolution. The speaker went on to state that, 
after its appearance in geological history, every species has 
a plastic tendency to spread to its utmost limits of form. 
Then ensues a period of decadence until it may become 
extinct. He believed that a similar process is true of the 
human race, that the most ancient form of man 1S beyond the 
standard of modern humanity, and that, if the man of Cro 
magno or Mentone had been sent to Harvard, he would have 
graduated with the fu11 honors of an average American 
student. Professor Morse, in support of the evolution theory, 
replied that, if the high development of the ancient skulls 
found was such as stated by Dr. Dawson, it only carries 
man further back. Similarly, in the light thrown npon the 
history of man by the wonderful discoveries in archffioiogy 
where we meet" with traces of an ancient civilization, with 
complicated language and manners, we can surely believe in 
savage hordes, pre-existing, from which this ancient civiliza 
tion has been evolved. The evolution theory, as compared 
with that of special creation, presented slmilar features of 
the undulatory theory of light as compared with the emission 
theory_ Newton's theory required a new modification with 
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every discovery i n  optics, s o  that i t  became a web o f  hy­
p )theses. The theory of Young explained all that was diffi� 
cult, and gave physicists the power of prevision. So with 
evolution : it not only accounts for existing phenomena, from 
the modification of a flower 01' the spot on a butterfly's wing 
to the genesis of the solar system, but it has endowed natural­
ists with the gift of prophecy, and enabled them to predict 
the intermediate forms, afterwards discovered in the. records 
of the rocks. 

Professor Washburn, of Hobart College, Constantinople, 
presented a paper on the supposed relics of man found in 
the miocene of the Dard anelles, in which he concludes that 
Mr. Calvert and Sir John Lubbock are mistaken, and that 
the split bones and marks on the fossils are the work of 
beasts , and no evidence in reference to the antiq :) ity of man. 

It is supposed that the resistance of the etherial medium, 
shown to exist by �he undulatory theory of light, will grad: 
ually �ause the satellites to fall into the planets, planets in­
to suns, and suns into a common center, after which d'l.l'k­
ness, sJence and death w ill reign. Mr. H. F. Walling, in a 
paper on the Di�sipation of Energy, suggested the main­
tenance of motion might be from two reasons. First, a se 
ries of chemical evolutions or combustion, similar to what 
are now going on in the sun under its conditions of enol' 
mous. pressure, etc. , by which undecomposable elements are 
produced, and from which inconceivably enormous quantities 
of heat are developed ; and the other that the infinite mag­
ni'ude of the universe would prevent a never ending coneen 
tration of masses. It was also suggested tLat the concen 
tration might be so gradual that catastrophic effects might 
be avoided, either by ti dal influences or by final collis ions 
A New llIethod oC llIeasul"lug the Velocity oC Ligh 

suggested by Professor Dolbear, consists in observing o1J.� 
of the planets, as Venus, both when approaching and reced 
ing from the earth, with the spectroscope. Two lines on op 
posite ends of the spectrum are measured with regard til 
their displacement, both in approach and recession. If the 
lines of red and violet rays move with the same velocity, the 
displacements would be the same. When they move with 
varying velocities, the difference gives an approximating 
measure of the velocity of the light. 

. . . , . 
Coal 1lI1nlng by COJDpressed .'\'Ir. 

At the colliery known as Marie, at Seraing, Belgium, the 
Cockerill Society has an admirable arrangement for working 
the underground machinery. Standing in the eng-ine house, 
with the shaft in front, we have the boiler house behind, 
and to the right of the boilers the forge for repairs, and to 
the left the air· compressing machina ; while in front is the 
building over · the pit mouth enclosing the winding gear, 
ad apted to secnre continuous winding day and night and 
d uring all weathers. Attached to the engine is  a large fly 
wheel, 5t yards diameter and weighing 6t tuns. By means 
of cranks, this fly wheel shaft moves two pistons, which 
work each one in a cylindeI . Each of these cylinders com­
municates with upright boxes, placed at each end, having 
valves attached at the top, opening inwards, and a discharge 
pipe with valve, opening outwards, which leads to the reservoir 
of compressed air. The cylinders and boxes are partially 
filled with water ; an(I when the pistons are moved by the 
steam engine, the water is first forCed into the upright vessel 
at one end of the cylinder, corrzspondingly lowering the level 
of water in the other vessel. A partial vacuum is thus pro ­
duced, which the outer air rushes through the valve to fill 
up. On the return stroke, the water is forced back into 
,his vessel, thereby compressing the air and forcing a por­
ticn of it through the discharge pipe into the reservoirs . 
The same aciion is carried on alternately at the (;.ther end 
of the cylinder, and precisely the same at the cylinder en 
the opposite side of the machine, with its twO' upright ves­
sels. The principle is that of the common double action 
air pump. The disks of the pistons are bras�, and the piston 
rods are coated with that altoy. Each cyiinder is 18 inches di. 
ameter,and 4 feet 10 inches l ong. A stepcock or valve i� fixed 
between the co 'n pressors and the reservoirs, to cut off com ­
muni cation with the machine during the period of stopping. 
The air reservoirs are two boilers, each 13 yards long and 5 feet 
diameter. The air thus propelled into these reservoirs car­
ries with it a portion of water, which settles in t.he first boiler 
and is thenca, by means of an i inch pipe, returned to the com­
preS80rs_ Each stroke of piston compresses about 12 gallons of 
air to a pressure of three atmospheres. The machine at the 
Marie Coll iery is generally worked at a pressure of four atmos­
pheres (60 lbs). From the reservoirs the air i s  led by iron tub­
Ung of 3 i nches diameter' and each por tion 16 feet in length, i s  
furnished with accurately turaed ends. The pipe descends the 
pit, and run s along the main gate road_ From this, branch 
pipes, 2 inches  diameter, lead to the various and numerous 
works. The joints are fitted with india rubber rings and tightly 
screwed. The pipes are made f rom best iron, and admit of 
being turned in the cold, to suit the various windings of 
the roads, without fear of fracture. In this pit a total 
l»ngth of nearly a mile of piping is f.tted up, and so per 
fectly that there is not the slightest sensible loss to be ob' 
served. 

The application of this motive power-or, rather, trans.. 
mission of power-to the various mining operations, to tun­
nelling, siNking, driving, .coal-hewing, etc . has necessarily in­
duced various forms of apparatus. Some act , as for coal, by 
means of a revolving cutter working horizontally, others with 
a per;;ussive action, cutting a groove, in imitation of the or­
dinary manual operations. Others, again, act solely by per­
cussion to form shot holes. The nature of the material also 
modifies the form of drill 0'1' punch. The ferm which appears 
to receive the most fa.vor for hard rO'cks is of the shape of a 
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Z, and, in the best arranged apparatus, is made to revolve in 
such manner that consecutive strokes do not fall in the same 
place, -Mining Journal. 

- .-. -
The L argest Engine in the World. 

W. L. C.  states that, some time since, the New York 
Time8 mentioned the pum!Jing engine of the Lehigh zinc 
mines ,  at Fried ensv�lle, as " the largest stationary engine in 
the world. " A writer in a Pittsburgh paper assails the 
above statement, and endeavors to show that the engine 
above mentioned hn s not even an approximate claim to that 
distinction, and 11e states that the great Haarlem engine has 
a 12 feet cylinder with a 10 feet stroke, and he makes its 
capacity to be 10, 000,000,000 gallons raised 1 foot high in 24 
hours. " Now, 10,000 , 000, 000 gallons is 83,388,000,000 foot 
pounds per day, or 57,908,333 foot ponnds per minute, equiv­
alent to 1 .755 horse power. But the designers themselves 
only claim 500 horse power for their engine, and must feel 
flattered by the Pittsburgh estimate. The Lehigh engine 
was originally designed and rated at 3,000 horse power, and, 
if called upon, could increase even that figure. Where, 
then, is the comparison ? 

The famous engine of Hltarlem is nothing but a familiar 
single acting Cornish engine, having an 84 inch cylinder, 
with the attachment of Simms' combined cylinder, which is 
also single acting. Its normal speed is 6 strokes per m inute, 
and who can make more thau 500 horse power out of that at 
any reasonable pressure ? But the Lehigh engine is a beam 
engine with a plain cylinder 110 inches in diameter, 10 feet 
stroke and double acting. It is now working- at 11 strokes 
per minute, 01" a piston speed of 220 feet. What is there, 
then, in the Haarlem engine to entitle it to rank above the 
engine at the Friedensville mines ? 

I suspect, however, that my Pittsburgh friend would 
care little for the reputation of the Haarlem engine, if his 
own could be shown to be the veritable leviathan. But he 
describos his engines as having two 64 inch cylinders of 14 
feet stroke geared to one shaft and fly wheel, each actuating 
two pumps, and each capable of working independently. 
'rwo 64 inch cylinders giv@ an aggregate piston area of 6, 434 
square inches, while the piston area of the Lehigh engine is 
9,504 square inches, or nearly one half greater. In fact, we 
have half a dozen blowing engines in the Lehigh valley 
which show a greater volume of cylinder than that at Pitts­
burgh. The Lehigh engine was designed by Mr. Joan 
West, the company's engineer, to bear a pressure of 60 Ibs. 
with a factor of safety of 8, or a pressure of 80 Ibs. with a 
factor of 6. 

Finally, the justice of comparing, at all, the work of the 
Pittsburgh engines, which are practically two distinct en­
gines,  with tha single engine of the Lehigh zinc mine is not 
to me apparent. "  

--------------� . . � . .. -------------

Cumberland Gap Cave. 

H. B. N. , a member of the 42d regiment O. V. I" writes as 
follows : 

In the summer of 1862, while the Federal forces were occu­
pying the Gap, a cave was discovered by our men, while fell­
ing timber on the south side of the mountain. Start from 
the point where all the roads converge to pass the Gap, and 
follow the Vhginia road along the side of the mountain in 
an easterly direction, until you pass the spring or rather 
creek which gushes out of the mountain ; leave the road at 
the curve just beyond this spring, and take a diagonal course 
up the mountain nntil you reach an altitude of about two 
hundred feet abo\'e, and five hundred feet east of, the spring, 
and you will find the place. 

effect than anything we had yet seen. It seemed as if we 
were looking up into an imm ense dome hung with tapestry. 
So perfect was the imitation of heavy folds of drapery that 
no repetition of the viaw could dispel the illusion. The col­
umn that had helped us to our position was now seen to be 
an irregular cluster, some s�x feet in diameter and extending 
from the floor to the ceiling. 

Among other features of interest was a small stalactite in 
the form of a quarter circle, with its base attached to th@ 
under side of a horizontal rock ; it turned on a radius of 
about five inches, and terminated in a sharp point at right 
angles to the base line. The drops of water forming this 
had evidently followed the line of some insect's web. 

When we left the chamber, everything was intact, not !1 
stalactite broken or a crystal displaced, save a few specimens 
we brought away. But when I saw it the next time, " the 
hand of the spoiler had been there . "  During the . ,  unpleas­
antneRs," I was the witness of much vandalism, but nothing 
ever seemed less excusable, or furnished a stronger proof of 
the irredeemable destructiveness of some natures , than the 
w a nton spoliation of tbese beautiful specimens of tbe Crea­
tor's handiwork. I visited the cave several times before we 
broke camp, each time finding new chambers ; and I left it 
with a feeling that I had only walked along a corridor, and 
had not !lntered the palace proper. If the cave has not been 
entered since then, these eleven years will afford some evi. 
dence as to how fast Nature repairs her desecrated shrines. 
I write this in the hope that some one may have made or 
will make further exploration, and report the same . "  

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

The Enormous W aste o:f Fuel In Stoves. 

The scientist tells us that fully fifty per cent of our fuel is 
wasted ; that is to say that, as each kind of fuel will, by 
proper combustion, evolve a given amount of heat to each 
one pound of such fuel, and as our machin es for the conver­
sion of fuel into heat, as now constructed, do not operate 
without a loss of one half of the heat evolved ,  the waste is 
as above stated . Our country has a population of about 
50, 000,000. It can be put down as a low estimate for each 
individual, a consump tion of fuel, either wood or mineral, 
equal to at least one tun of coal, with a valne of $6 per tun, 
equaling in the aggregate $300, 000, 000, one half of which 
($150, 000, 000) is lost. If this be trne, this enormous waste 
should be seriously .considered by the inventor, improver, 
and manufacturer of the stove, in view of its improvement, 
and a saving of at least a portion of this enormous waste, 
which, if reduced to t wenty or even five per cent,would be of 
great value to our country. 

Science has already done her part of the work, and it re­
mains for the inventor and improver of stoves to do his part. 
Science tells us the amount of heat each pound of fuel will 
produce ; the conditions required for perfect combnstion ; 
the laws governing the operations of heat ; the nature of the 
materials used, and surfaces favorable for operating with 
heat. Science will go no farther. The practical mal l must 
take up the facts science has given, and work on her sugges­
tions to embody, in operating devices, those principles of 
construction and operation which will result in the effects 
desired to be secnred and attainable. 

The usual custom, demanded by the construction of the 
stove, of adapting its use for service, either for warming in 
all weathers or in all kinds of cooking, is by the regulation 
of the draft dampers, by which the combustion of the fuel 
is increased or diminished ; or in other words, the same 
amount of fuel is used, in the fuel chamber, in a January 
thaw, or the early spring months when but little heat is re­
quired as when the outside tempmature is below zero ; or 
when a pan of biscuit or a custard is to be baked, as when a 
loaf of bread or a custard pie ; and to diminish the amount 
of heat for our use. we check the supply of air to support 
combustion, and thus prevent perfect combustion, and 
evolve carbonic oxide, which, by reason of a sluggish cur­
rent, is more liable to escape into the room to impair the 
health of our families ; while on the other hand we are per­
mitting a good portion of our fuel to escape unconsumed. 

What is desired on-the part of the people, and is required 
to effect a saving of fuel, is a stove, for both warming and 
cooking purposes, which will be capable of dispersing a 
larger portion of the heat evolved from the fuel in combus­
tion, by all  the ways in which heat is made to effect the 
warming or heating of bodies or substances, which should be 
made to embrace not only heating by radiation and convec­
tion, but also heating by transmission and reflection ; and 
the control of the degree of heat should be obtttined by the 
quantity of fuel in perfect combustion, used or necessary to 
give the amount of heat required, which quantity of fuel 
should be so regulated as to adapt its mass to the operations 
to be performed. 

Some may say this is impracticable, and that these opera­
tions cannot be secured in stoves. In this we differ ; and 
further, we believe that these operations will eventually be 
secured in modes both simple and practical. Scie�ce has 
given to us facts and figures,  and the inventor and improver 
of stoves must use these, and adopt the proper means to ac­
complish the ends desired to be secured ; and he who succeeds 
will do a greater work for the people than has been done 
by any one man for many years, and will rank with Watt, 
Fulton, Henry, Morse, as benefactors of our race . -Stove 
Trade Gazette. 

.. .. . . . �" 

A GRAND MEDAL FDR CLEVELAND .  
THE WILSON SlrrWING MACHINE TAKES THE GRAND PRIZE AT 

VIENNA. 

THREE separate dispatches from Vienna combine to dispel 
all doubt as to what sewing machine has won the first hon­
ors of the Great E xposition. The first was a s pecial to the 
New York press on Monday, and was as follows : 

VIENNA, August 15, 1873. 
'rhe Wilson shuttle sewing m'1chine was awarded the 

grand prize at the Vienna Exposition for being the best 
sewing machine. 

The second was the regular Asssociated Press report, com­
piled from a long special to the New York Herald, in which 
the " W ilson Sewing Machine of Cleveland, Ohio, " was 
named as among the exhibitors which received " medals for 
merit," the highest cla�s of premiums awarded at the Expo­
sition. AU other 8ewing machines �vill 1'eccive simply an award 
jor progress. 

The third was a private cable telegram received yester­
day from Vienna by Mr. 'Vilson himself, which was as fol­
lows : 

VIENNA, A ugust 19. 
You have received five medals-two jor merit and th7'66 co­

operative. 

The meaning of this is that the Wilson machine has re­
ceived tbe grand medal as the best 8Moing machine , and a 
�econd medal as the machine best manufactured-that is, 
embodying the best mechanical workmanship. Besides 
these, Mr. George W. Baker, Assistant Superintendent of 
the Wilson Sewing Machine Company, receives a special 
medal for excellence of workmansbip on the mach ine ; Mr. 
·Williams of this city receives a medal for best sewing on 
leather, done by tbe  WIlson ; and Miss Brock and Miss De 
LUBsey receive still another medal for best samples of fam­
ily sewing and embroidery, done on the Wilson m achine. 
This sweeps the entire board. Not only has the W-ilson 
sewing machine been pronounc'ld the most capahle and effi­
cient sewing machine in the world, but its work, on bot.h dry 
goods and leather, is pronounced snperior to that of all other 
machines , This verdict at a World's Fair, where all the 
leading �ewing machines of both continents l18ve competed, 
bafore a thoroughiy competent committee for more tban three 
months, is the most complete triumph ever won by a sew­
ing machine. 'Ve congratulate Mr. Wilson, we wngratu ­
late Cleveland 0'1 this admirable result. Thp people of the 
United States can henceforth be assured that in buying the 
Wilson machine for $20 less than any other first class sewing 
machine is offered, they are purchasing the best sewing ma­
chine ever offered to the public. It is the people's own ma­
chine, made to do the people's work, and offered at a price 
which every one can afford to pay. It is the people's ma­
chin e  which has won this triumph ; the j udgment of the 
Vienna Committee only confir::u.s the verdict that the masses 
had long ago reached by actual experience.-Clevcland Daily 
LeadiJr, Augu8t 20, 

-------------.� . . � . .  --------------
The Natio nal Li:feboat Service. 

Although, in the perfection of its lightho nse system, our 
country is nnsurpassed, there are many improvements in 
progress in the lifeboat service. The beacon serves to warn 
vessels from dangerous points, but, as in the case of the ill 
fated Atlantic, its w v rning does not always serve to avert 
the calamity it is designed to prev!'nt. Hence a system of 
coast guards,  comprising staunch lifeboats and thoroughly 
d rilled men, ready to pnt off to a stranded ship at an ins tant's 
warninl.\", has been, for a long time past in England and more 
lately in the United States, recognized as a necessity. In 
1848, an appropriation Was made by Congress for the es tab­
lishment of life-saving stations on the volunteer prin ciple, 
but experience proved that concerted action and full ef;iciency 
were only to be attained by proper training, and therefore 
the service has been placed under regular naval supervision . 
Lifeboats have been placed along various points on the At­
lantic coast ; and we learn from In ter · Ocean that two stations 
are now being established at Evanston and Calumet, on the 
Jakes. The report of the operation of the system during the 
season of 1871-72 shows that the number of wrecks on our 
eastern coast was 22. The value of the vessels lost was 
$227, 300, and of their cargoes, $281 ;800. The amount of 
property saved aggr!'gated $299, 756, and lost, $208, 344, 206 
persons being also rescued. 

. t  • .  �. __ ------____ _ 

The Highest Land East o:f the lUlssissippi River. 

Professor 'r. Sterry Hunt, in a paper on the mountains of 
North Carolina and Virginia, recently communicated to the 
TTibune, says that the region bounded betw een the Blue 
Ridge and the branch known ao Iron Mountain, Smoky 
Mountain and the Unaka range, is the most elevated range 
east of the Mississippi. The s ummits of the Blue Ridge i n  
North Carolina rise t o  nearly 6, 000 feet above the sea, while 
the highest points of the Unaka range, in the same State, 
reach about 6,700, or more than 400 feet higher than Mount 
Washington, the c ulminating point of the White Hills of 
New Hampshire. Th:s rf;lgion, thengh abundantly wooded, 
watered and arable, besides possessing a delightfnl climate, 
is in the condition of primeval forest, from the fact that it 
is cut off, by its position, from the markets, and hence offers 
littl@ advantage in remuneration of labor to the agriculturist. 

- . . "�.�.-------------

The August Meteors. 

We were en camped at the foot of the mountain ; and al­
though we were not generally much given to ecstacies over 
holes in the ground, the discovery had sufficient force to 
rouse a few of us, who soon came to a small depression in 
the mountain side, as if a large tree had been uprooted, leav­
ing a hollow some six or eight feet in depth. At the bottom 
of this pit was a small rectangular opening in the rocks, 
leading in a hOlizontal direction, and j ust large enongh to 
admit one person at a time, on all fours. This did not quite 
meet oUI: expectations, as we thought it not much of " an 
opening for young men." Lighting my candle, I made a 
venture, and found, aft@r creeping a few feet, that the pass­
age suddenly widened in all d irections. Rising to my feet, 
and taking a few steps forward, I held the light above my 
head ; but nought could be seen. Beyond the few feet of 
rocky floor I stood upon, aU was impenetrable darkness and 
profound silence. From the npper ceiling or outer wall not 
a ray of light returned. A shout brought back a long suc­
cession of echoes, and died away in a murmur, bringing evi­
dence that we stood in the entrance of a large cavern with 
irregular walls. Getting our party together, we followed 
along one side of the cavern until we came to a kind of ros­
trum, rising abruptly from t h e  floor to the hight of eight or 
ten feet. At the front edge, and near one corner, stood an 
irregnlar column of alabaster, by which means we were en­
abled to mount the daIS, which proved to be a horizontal 
plat form extending backward at a slight inclination, and 
joining the c!'iling at a sharp angle some distance back. This 
grotto was filled with stalactites of dazzling whiteness, so 
thickly set as to bar our entrance. Instead of the counter 
parts, the stalagmites, growing up like cypress trees from 
the ground beneath as usual, the material had been evenly 
distributed by the inclination of  thfi rock, thus making a 
floor of glittering crystal, and fringing the front of the 
rostrum with a pendant veil of silver whiteness and dazzling 
brilliancy. 

Holding our lights above our heads and looking towards the 
interior of the cavern, we discovered the ceiling, as far as 
our lights eou.ld reach, tG be much. mo.re brilliant in scenic 

A. M. E. states that he once saw, in Boston, the lever of a 
safety. valve fastened down by a t inch iron, driven into a 
brick wall so that it was impossible to raise it with any amount 
of steam ; and. this was directly under a room whe1'e some 
twenty -five men were at work. And still people wonder why 
some boilers explode ! 

G. C. T. says : " On the Light of August �C, one hour before 
the moon arose, I kept my eye in the direction of Perseus, 
whence emanated eight meteors, two of which were of unn­
sual brilliancy. The first traveled eastward, parallel with 
the horizon for 90°, with a uniform trail of 20° .  The other 
ascended to the zenith ; it also had a trail of 20',  with bril­
liant lateral scintillations, inexeasing in width. " 
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Inventions .Patented In England by Americans. 

[Complied from the Commissioners of Patents' Journal.] 
From Angust 2, to August 14, 1873, Inclusive. 

ANCHOR .-C. A. Chamherlin , Pittsburgh, Pa . 
ARTICLE OF DRESS .-E. La P. Daniels (of New York city) , London, Eng. 
BALE TIE .-E. P. Jones (of Shell Mound,Mlss . ) ,  London, England. 
BOOT STRETCHER.-D. HarriS, St. Louis, Mo. 
CAE PLATFOR)l .-E .  Miller, New York city. 
DOVETAIL JOINT.-T. Hall, Northampton, Mass . 
ELECTROMAGNETIC ENGINE.-C . Gaume, New York city. 
FURNITURE CASTER .-J. B. Sargent, New Haven, Conn. 
JOURNAL BEAEING.-J. Eccles ,  Philadelphia, Pa., et al. 
MATTRESS AND LIFE PRESERVER.-J. F. Peck, Springfield, Mass. 
PILE DRIVER.-P. S. Justicc, Philadelphia, PR . 
PROPE:LLER.-N. A. Patterson, Cleveland, Tenn. 
RAILROAD RAIL.-J. B. Johnston, New York city 
RAILWAY SIGNAL .-F. L .  Pope, Elizabeth, N. J. 
SEWING MAClIINE.-D. Shedd, New York city . 
STEAM PUMP.-D. Douds et al . ,  New Castle, Pa. 
THEATER bEAT .-rP. W. Nolan, New York city. 
TOY.-A. H. Cramp. New York city. 
WOOD PAVEMENT.-B .  B. Hotchkiss. New York city. 

AMERICAN MANUFACTURES AT VIENNA. 
It i s  announced that the specimens of boots and shoes and other leather 

work that have taken the highest premium at the Vienna Exposition were 
stitched on Wheeler & Wilson's New Sewing Machine No. 6, which is adapt· 
ed to a much wider range of work in leather and clo th than any other ma 
chine in existence. 

When we consider In this connection that their Family Sewing Machine 
was the first introduced into the household for general use, and for more 
than twenty years has stood unrivaled, we do not wonder that this Campa· 
ny has received at the World's Exposition, Vienna, 1873, both the Grand 

Medal for Merit an d the Grand Medal for Progress since receiving the 
higllest premiums at former World's ExpOSitions, besides being the o n ly 

Bewl1tg Machine Company recommended by the international Jury for the 
Grand Diploma of Honor. Advt . 

Bogus Vienna Preminms, ••• As we have taken ALL of the GRAND 
MEDALS awarded to sewing machines at the Vienna Exposition, which fact 
has been announced In the newspapers by Associated Press telegrams (over 

which we have had no control) , andconsequently ls unquestionable evidence 
we deem it due to ourselves to cllution the public against ROGUS CLAIMS 
and paid advertisements of our vanquished competitors . 

WILSON SEWING' MAClIINE COMPANY. 
Cleveland, 0 .• August 18, 1873. Advt. 

Improved Pen Holder. 
John S .  Orndorfi, Virginia City, Nev.-The object of this In"ention is to 

furnish an improved pen holder. which softens the scratches and jars of 
steel pens, producing an easy hold without cramping or tiring the fingers. 
The Invention consists in attaching a hollow elastic sleeve to the stem of a 
pen holder, so as to confine a quantity of air and form a cushion. 

Improve,l Farm Fence. 
Winfield S. lIIcKenzie, Rockwall, Texas.-This Invention consists in the 

posts and pivoted or tilting bars for supporting a fence formed of wires or 
other material ; In the combination of the loops and bars with the bars or 
pasts that support the fence ; and In the portable brace for strengthening 
an inclined fence against pressure. By this construction the weight of the 
panels forces the hars downward upon the loops, clasping the panels firmly 
between the bars with a greater or less force, according to the. weight of 
said panels. The bars and loops may be used for connecting the panels to 
vertical posts, if desired. 

Improved Rotary Engine. 
George W. Cummings, Conneaut, 0.,  assignor of one half his right to 

Daniel W. Hazeltine, of same place.-The object of this invention Is 1m· 
provement in the class of rotary engines and pumps having a piston box 
placed eccentrically within the steam cylinder and controlllng the piston 
arms. The piston arms are arranged concentrically with the steam cylinder 
and t:ghtly fitted to it by means of springs and packing. 

Improved Signs. 
Wllliam B. Lambert, Geneseo, 1II .-Thls Invention consists in applying, to 

the backs of detachable letters, pivoted spring jaws or arms, which are 
adapted to be sprung under or into notches In a rod supporting the letters, 
said springs serving, in connection with hooked plates or clips attached to 
the letters and fitted on the rod, as a medium for firmly retaining the letters 
in position while not preventing their easy removal when desired. 

Improvement in the Manufacture of B e er and Yeast. 
Lonls Pasteur, Paris, France.-The object of this Invention is to eliminate 

and prevent the multiplication of microscopiC organisms by the following 
means, namely : First, obtain pure yeast by separating the organic germs 
foreign to brewers' yeast ; second, treating the wort while cooling frDm the 
time It leaves the copper, In which all the germs of disease are destroyed, 
until it reaches the vats, tuns, or fermenting apparatus, and even after fer� 
mentation in such manner that it shall not again receive, either by unlimit· 
ed contact with the open air or with the vessels employed, any pernicious 
germs capable of multiplying and of subsequently changing the condition 
of the product ; third, cooling in closed vessels in the presence of a limited 
supply of filtered air or carbonic acid gas. 

Improved Dovetail llIachine. 
Alfred C. Van Alstine, New York city.-Thls Invention consists in the 1m· 

provement of tenoning and sash dovetailing machines. This mac:>lne is 
mainly arranged like an .ordinary tenoning machine. Next to) a tenoning 
head is a cope head ; next to cope head is a dovetailer, which is set as close 
to cope head as it can be and run clear ; it is mounted on a bar, which is 
pivoted to the machine in such a manner that it can be set perpendicularly, 
or Inclined bv swinging the bar on Its pivot. Another dove tailer is set far 
enough to allow the check holder to tip over while passing between. The 
dovetailer. are driven by belts from an upright shaft. There is also other 
improved mechanism of which a clear idea cannot be Imparted without the 
aid of a drawing. To operate this machine for dovetalllng sash stiles, the 
carriage is raised by means .of inclines and screw, so that the sash stile, 
when laid on the carriage, will be above and clear of the head and cope ; the 
upper head Is then set so as to cut the stile to the required thickness ; the 
dovet,dler Is then set so as to give the dovetail or diagonal cut, and another 
dovetailer is set so as to cut the last part of the dovetail mortise ; then the 
stop Is adjusted to give the depth of cut required ; the stile Is then put on 
the carriage against the ga.ge bar, and passed through, and is finished at each 
end by one operation. Tile stiles for the bottom sash are run with the face 
of the stuff down, and the stiles for the upper sash are run with the fsc enp .  
The inventor's address Is 236 East 42d Street, and the machine may be seen 
n operation at 124th Street, East river, both in New York city. 

Improved Ice Cream Freezer. 
Antonio Lucetti, New York clty.-To the tub of the freezer is connected 

tll.e ice receptacle , which is made with a spout leading into the tUb, t.hrough 
which the pieces of ice enter. The spout of the receptacle is provided with 
a gate to enable the outfiow of icc to be regulated as required. A tube ex­
teudlng up allows the cold air from the Ice to pass Into the middle part of 
the receiver, so as to freeze the middle part of the cream as quickly as the 
outer parts. To bars crossing the open lower end of the tube and secured 
to the bottom of the receiver Is attache:! a pivot, which works In a socket 
n the bottom of the tUb. With the npper end of the tube Is connected a 
vertical shaft which by suitable mechaniSm communicates with the crank 
for operating the machine. In using the freezer, the receiver is revolved by 
turning the crank with the right hand, and a spatula is controlled and 
guided with the left hand. The apparatus should be so arranged that the 
operator, while turning the crank with his right hand, can open the gate 
with his left hand to admit ice to the tub as required. 

J titutifi, �tUtti'llU. 
ImprilVed Machine for Dressing Millstones. 

Joel W. Parish, McFarland's, Va.-A small rectangular frame is arranged 
so that a platform. sliding forward and backward on a long frame, will car· 
ry the picks parallel with the furrows ; that the shifting of the frames will 
adjust them from line to line for fine or coarse cracking ; that by turning 
the plckstock the picks can be adjusted for cracking or furrowing ; and 
that by shifting the socket piece on the plckstock the picks can be adjust· 
ed to the angle of the furrows. and by the fast and slow ieeds the picks can 
be moved along the stone radiaHy at the requisite speeds for the difl'erent 
kinds of work. 

Improved Water Wheel. 
Elyanus Hackett, Ulysses, Pa.-This invention relates to modes of utlliz· 

ing the reactionary power of water, and consists in buckets having pecu� 
Iiarly shaped curves ; in a novel mode of applying adjustable gates ; and In 
combining with the ordinary wheel a subjacent second one which receives 
the reactionary Impact of the water from t!Je first and utll!zes it in a very 
effective manner. 

Inlpl"Oved Tilting Gate. 
John Bartholf, Hillsborough, Wis.-This invention consists In the com· 

blnatlon with double main posts of two folding half gates, which fold up 
into "vertical or inclined pOSition, as may be required. 

Improved Splice Joint for Railroad Rails. 
WlIIlam D .  Lindsley, Wathena, Kan.-Thls Invention consists In a fish 

plate having a solid fiallged base that fits an excised part of the inside base 
flanges of rail, and rests, with an oftset, upon a shoulder of the same to give 
strength to the rail ends and cause them to last as well as otherparts of the 
rail, and at the same time to take the strain off the bolts. 

Improved Pruning Knite. 
Abraham C. Hulse,Palmyra, IlI .-Thls invention relates to pruning knives, 

and consists In a novel mode of combining the parts to form a plUning knife 
which shall be Simple, effective and durable . It· also consists In a peculiar 
mode of adjusting the relative position of the blades to take up the gradu· 
al wear upon them. 

Improved Grindstone. 
James F. Green and Sidney H. Green, Haverstraw, N. Y.-The object of 

this invention is to produce a perfectly true and cen�ral fastening for the 
cranks of grindstones, for the purpose of permitting their placing on and 
detaching at pleasure, economizing thereby in space and freight in ship­
ping. The method provides a hushing cemented centrally to the grindstone, 
with a detachable crank. The different pieces may be separately packed, 
resulting In less damage to the goods and reduced expenses for freight. 

Improved Hose Coupling. 
Simon Ingersoll, Stamford, Conn.-This Invention consists of a couple of 

short sections of metal tube, which couple together hy a .crew collar swiv· 
eled to one of them, and in connection therewith each section is provldetl 
with a clamp composed of two semi·circular parts connected together by 
fianges and bolts for clamping the hose on tile metal tubes . The clamps are 
lIttached to the metal tubes by stud pins, which prevent the !Jose from Slip. 
ping off the tubes endwise, as when clamped thereto by the ordinary two 
part metal clamps not conuected to the tnbes. 

Improve,l Ca.· Coupling. 
. Gebhard Koeb, Springfield, 0 . ,  assignor to himself and Jacot; B . Korn of 

same place.-The mouth of the bnmper is made hopper-shaped, and with a 
horizontal opening between the Inner edges of the "pper and lower inclined 
sides of said mouth . .  The upper and lower Inclined sides of a wedge·shaped 
cavity meet the upper and lower Inclined sides of the mouth of the bumper 
head, just in front ()f the hole for the coupling pin, so as to form ribs, which 
angles serve as fulcrums to the coupling link, to allow Its outer end to be ' 
raised to enter the hum per head of the adjacent car by lowering its Inner 
end .. The coupling pin passes down through a hole in the bumper, and up· 
on its rear side is formed rack teeth connecting with a small gear wheel, 
attache.! to a rod . .  ·.The rod passes through and works In holes in the flanges 
formed upon the upper side of the bumper, and which rise snlllCiently high 
to protect the gear wheel. .The ends of the rod extend out to the side of 
the car and terminate in a crank, or hand wheel . The lower end of the 
rack forms a shoulder, which rests upon the link, so that by turning the rod 
ahd gear whee1 1n the direction to force the pin downward, the inner end 
of the link will be lowered, r�lslng the outer end at the said !lnk to adjust 
It to enter the bumper head of the adjacent car. As the pin is raised, the 
outer end of the link w!ll drop by Its own weight . To the rod is attached a 
spring to hold the pin In any polltt'lon. 

Improvement in Attaching Knobs to Spindles. 
Franklin M. Merriam and Joseph B. Merriam, West llierlden, Conn.-The 

spindle Is made square, and has one, two, or 11l()re transverse notches or 
grooves formed upon the side of one end to receive the screw that fastens 
the neck of the knob. Upon the outer end of the spindle Is cut a screw 
thread to receive the nut, the outer middle part of which Is recessed to 
adapt It to serve as a cap to receive the neck at the other knob, which is 
secured to the spindle by a sc.ew which passes In through a hole in the side 
of the socket nut, so as to lock the said nut as well as to secure the knob. 
A sleeve is slipped upon the socket nut to keep the scre w from working 
out . The cavity of the rose Is so formcd as to receive wlthln lt the socket 
nut and sleeve, and Its outer end projects inward so as to cover the ends of 
the said nut and sleeve, and fit upon the neck of the knoh. The inner side 
of the plate of the rose Is recessed to fit upon a washer, interposed between 
the said rose and the side of the door to prevent tbe door from being chafed 
by the said rose. 

Improved WI·ench. 
Michael Bubser, Jersey City, N. J .-Thls invention is an improved wrench 

for turning the nuts of fish plate !Jolts, and other nuts and bolts that require 
great power to turn them. The base of the improved wrench Is of such .. 
length as to rest npon three ties at the same time . To the middle part Is 
attached a wide bearing in which a shaft revelves and slides .  One of the 
projecting ends of the shaft Is enlarged, and in its outer end Is formed a 
square h01e of sufficient size to receive the nut to be operated upon. To 
the other projecting end of the shaft is attached a chain wheel, which Is so 
small that Its rim will not come In contact with the tie or ground. An end· 
less chain, passes around th!t chain wheel and also around another 
chain wheel attached to a second shaft. By turning suitable screws the 
bearings may be l'aised to tIghten the endless chain. Locking nuts are 
placed upon these screws so that the two halves of the bearings w!ll be 
held close together. To the second chain wheel is attached an arm, to the 
outer end of which is attached a bolt, which pas�el5 through a longitudinal 
slot in a bar, and is provided with a hand nut. The other end of the bar 
passes over the projecting end of the wrench shaft, and Is secured In place. 
Upon the end of the bar is formed a handle for operating. The arm and 
slotted bar thus form an extendlhle crank, which may be convenlently ex. 
tended and contracted to give a greater or less leverage as mere or less 
power may be required. Th,e machine may be inclined in one or the other 
direction, as may be convenient in operating it . By this construction, as 
the machine is operated to turn the nut in one or the other direction, the 
l1!0vement of the nut upon Its bolt w!ll move the machine out or in. 

Treating C ottou Seed Oil to Render it Drying. 
Henry Goldmann, New York clty.-This invention consists of a chemical 

treatment of cotton seed oil, to prepare it so that it can be used in the arts 
as a substitute for linseed oil. The lnvtntor dissolves bichromate of potas· 
sa in water, heats to bOiling pOint, carries into this clear cotton sced oil, 
agitating and mixing strongly for two hDurs j after twenty�four hours the 
oil is drawn .off into another vessel, and here is added gradually, under CDn� 
stant strong agitation, aqua regia, freshly prepare",l, diluted wHh water. 
After settling the all Is again drawn off Into another vessel, where it is 
mixed with oil 01' vitriol, diluted with water under agitation. It is then 
allowed to stand t!ll clear enough ior use. 

Improved Harvester C uttel·. 
Frederick R. Sutton and W!IIlam O. Sutton, Wellington, lIl.-This inven· . 

tlon consists of Independent ledger plates for the cutters of mowers and 
reapers, secured to the fingers by a lip at each rear corner turned down on 
the edge of the finger, and a bar above extending along the Whole series, 
and secured detachably to the front edge of the finger bar, so as to  be read· 
lIy taken off to remove the plates for sharpening them. At the other ends 
the plates are secured by a notch In the end, and a notch or slot In the fin· 
ger, as in other cases 

[SEPTEMBER 1 3, 1 873. 
Improved Wagon Seat Fasteners. 

George Ruston, Freeport , III.-The object of this invention Is to pro 
vide a fastener or latch, which Is applied to both sides of a wagon seot, to 
�onnect the same firmly to the body of the wagon, so that the displacing 
or detaching of the seat is prevented, and a secure seat obtained. The in� 
vention consists of a hinge fastener combined with a latCh applIcd to the 
sides of u wagon seat, the hinge fastener with bent end closing over the 
guide strip of the wagon body in connection with a pin locking Into a hole 
of the same. 

Improve,l Water Regulator fOl' B oil ers. 
Calvin J .  Weld, Brattlehorough , Vt.-This invention consis t s ,  mainly, of 

tbe employment of a small tube or Cistern by the side of the principal reo 
ceiving cistern or vessel, into which small cistern the water is received 
and flows from it into the boiler, and in which is arranged a float having 
such connection with the cock for shutting the water off from the boiler 
that, when the water rlses to the required level in the bOiler, it will close 
the passage, and open it again when the water falls . 

Improved Leg for Furniture. 
James C. Orr and James M. Baird, Wheeling, W. Va .-This invention con· 

sists in cOllstructing the legs of tables, desks, chairs, etc . ,  tn two parts, 
made and applied separately at right or other angles (0 each other, at the 
corners, and fastened separately to the table or other article, and fastenea 
together at the bottom by a kind of lock·joint, secured by a button at the 
top on the table . 

Improved Disinfectant Compound. 
Jonathl\n Hilton, New York, N. Y.-Thls Improved deodorizIng and dis· 

infecting compound is nitric acid mixed with oil of tar. This mixture is 
agitated with carbonate of lime . Sulphurous acid is caused to pass 
through, when, after settling, the fluid IS �epurated from the solid parts . 
The solids are then dried, and, when reduced to powder, are 'fit for use. The 
fiuld product Is also very useful for pouring into sinks and other conduits 
requiring disinfection. 

Improved Mu.ical Railway Signal. 
Reed A. Filkins, Cheshire , aSSignor to himself and Augustus R.  Tyrrell, 

SavoY,Mass .-Tne object of this invention is to avoid the disagreeable 
and monotonous whistling of locomotive · engines, and substitute therefor 
a more sattsfactory method of SignalIng, and at the same time to indicate 
dift'erent signals , by the combination of harmonious sounds, or by various. 
successions of sounds. This object is accomplished by providing a series. 
of whistles in connection with the steam boiler of a locomotive engine so. 
that one or more of said whistles may be brought illto action by the en· 
glneer 

Improved Hoe. 
James 1If. Baird, Wheeling, W. Va . ,  as"lgnor to himself and Richard Stan· 

ley, same plaee ,-This invention consists in an acute angled socket fer at� 
tachlng hoe blades to handles, the part or arm of the same which is to bc 
secured to and cover the end of the handle being of semi tubular form , and 
provided with an inner projection or lUg, and the other part being flat, 01' 
nearly so, to adapt it to be applied to the back of tlle !Joe blade, to which 
it Is secured by means of rivets . 

Ilnproved IIoisting and Vonveyjng Allparatus • 
Charles B. Stough, Monticello, III.-This Invention consists of a portable 

apparatus, having a crank frame and roller frames, over which an endless 
chain is stretched, which Is provided with adjustible links and hook car· 
riages at suitable di.3tances for hoisting and conveying the receptacles for 
the materials. Two of the roller frames are placed on the ground ; two 
others arc combined with the crank fraI,Ile at any required hlght above the 
lower frames and connected by guides which convey the boxes to the place 
of work. The chain is so constructed that it can pa.ss over the rollers , 
which hive separate shafts and are placed at some distance from each 
other, to allow the passage of the hooks between them. 
Improved Combined Brake and Propelling Meclmnism for C ars. 

Jacob W. Hill, Jefferson, Iowa.-This invention is an improvement in the 
class of apparatuB for propelling and braking raHw&y trains ,  in which 
all' is forced into suitable receivers when the train is checked, and its ex. 
pansive power utilized into subsequently starting or propelling the train. 
The .operation is as follows : When the train is running on a level, or when 
it Is to be stopped or Impeded by the brakes on down grades, s" that all 
the steam is not required for driving it, the throttle valves will be closed, 
and air illlet valves wlll be allowed to act, thus converting the engines into 
pumps ,  which, beIng actuated by the running gear of the car, will force the 
air through passages into the receivers, which are connected together by a 
pipe, so that all may be mied to the extent of their capacity to retain ft­
say two hundred and fifty pounds to the inch ; then valves will be fasteued 
open to stop the pumping. At any time when more power is required than 
the steam is capable of exerting, the valves will be released so they can 
close, and the throttle valves will be opened, thus converting the appar. 
atus into a motive power, which, being impelled by the compressed air, 
will largely aid the overburdened engine in Its work. 

Improved Chnrn . 
Esau Archer, Davisville, VV. Va .-In this invention the body of the churn 

is hung between standards so as to !Jave a nniversal movement to adapt it 
to the dasher, which, worked by a crank, is provided with gearing so that it 
has beth a rotary and an up and down motion. 

Improved Smoke and Steam B urnor. 
John W. Kingman and Adolphus Enrgens. Laramie City, Wyoming Terr.­

A box or trough, open at its top, is supported upon pivots attached to its 
ends, which work in bearings attached to the front and rear walls of the 
fire box. The coal to replenish the fire is first placed in the box, where it is 
exposed to the full heat of tlte fire. This heat expels Lhe more volatile 
gases, which, with the smoke, arc at once ignited and CO';1sumcd. At the 
proper time the box is tilted, and the coke is dumped into the ilre, so as to 
replenish without checking ft. A steam pipe Icads from the exhaust of the 
bOiler, or from the boiler, and passes through tho fire upon the grate. The 
pipe is connected, by a hollow piv0t or other convenient means, with a pipe 
which extends alQng the bottom of the box, and has numerous holes formed 
in it. By this means the steam is superheated while passing through the 
pipe ,  and is discharged among thc coal in the box, where it Is decomposed, 
mingles with the smoke and volatile carbon from said coal, and is consumed. 

Improved Shutter Worker. 
Seth R.Foster, St. John , Canada,-This invention consists of an improved 

device fDr connecting all the window shutters upon each row, or upon 
each side .of a storehouse or other building, so that they may be alI closed 
or opened at the same time, and from any floor of the building upon which 
the operator may happeu to be. 

Improved Chair Seat. 
James P .  Sinclair, Elbridge, N. Y.-This inventiDn relates to an im� 

proved mode of forming seats, backs for chairs , settees, etc. Strips of 
wood are placed edge to edge , and the ends enter grooves In the inner 
edges of the side bars of the frame. The forward edge of the forward 
strIp and the rear edge of the rear strip enter grooves in the inner edges 
of the front and rear bars of the frame . The adjacent ends of the bars of 
the frame are framed and secured to each other in the ordinary man� 
nero A strip .of galvanized iron, flat or a wire, is passed through holes 
in, tbe strips and its ends enter and are sccured in holes in the front 
and rear bars . One or more of the metal strips Inaybe used as may be reo 
quired. 

Improved Fireproot Floor and Ceiling. 
Wmiam T. Butler, Chicago , II1 .-The joists are made of wood and form 

abutments for brick arches ftt ,the top or for the fioor, and so as to sup ­
port inverted arches for the ceiling or bottom. Braces of iron may be 
used for tylng the jolsts together, the design being to keep the joists rigid 
and at a untform distance from each other. A Bucces,sion of arches forms 
the entire support of the flo .or. These arches nre sprung from one joist to 
another, with hricks made for the purpose, �upported by the beveled sur· 
faces or ahutments of the joists. The fioor may be bf any description. 
The lower part of the joist has beveled surfaces, which support the arches 
The brle<s which form the arches come in contact with each other and form 
a continuous Incombustible surface beneath the jOists . The plaster or 
ceiling surface is laid dIrectly upon the arches ,  thus dispensing with laths 
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The Ch�r�e for' Insertion under this heaa i8 $1 a Line. 

Steam Yacht for Sale 60 ft. long 25 horse 
engine . Beautifully fitte d u p .  Address 11. L .  R. 40 West 
18th S t .  New York. 

For Sale-" The Metzler Patent Spring 
Leaping Horsc "-or the right to manufacture on royalty. 
Address .G. E .  C., Lock Box 31, Danbury, Conn . 

'PO Machinists,  Boiler Makers, and Engi­
neers. Wanted a position as superintendent by a Boiler 
Maker who would invest $5000 if desired with service s j l1as 
t\venty years experience ,  eight years as an employer. 
Address M .  C . ,  �lo tt Haven P . O . ,  Westchester Co., N. Y. 

Machinists-Sec adv. of Cold Pressed Nut 
Fact ory. page 173. 

Double Engine Link reverse cylinders, 4 by 
6 for $400. Ge o .  F. Shedd Waltham , 1I1a s s .  

Steam and \Vater Packing Manufactured 
by The Manhattan Packing �I'rg C o . , 15 Frankfort St . ,  
N .  Y .  This Packing is superior t o  a n y  i n  the Market.  

Buy Boult's Pat. Molding and Dovetailing 
Machine, for all kinds edge and surface molding. Bat­
tle Creel<: Machinery Company, Battle Creek, Mich . 

Best Steam Fire Engine or Hook & Ladder 
Signal Lam p s .  Apply to White l\l'f'g C o . , Bridgeport ,Ct . 

A Condens,d Treatise on Silicate or Soluble 
GInss just p ublished and maned free on receipt of $1. 
L. & J .  1\-' ... . l"euch twallger, 55 Cedar s treet, K. Y.  

Chemicals of all kiuds for all trades made 
to order at our own Laboratory by a ddressing L. & J .  
W .  Feuch t wanger, Chemi sts,  5 5  Cedar street,  N .  Y. 

'A  Machinist and a Moulder with a small 
capital can form B partnership t o  a good advantage . Ad· 
dress L e tter Box 232, Knoxville,  Tenn. 

Wantecl.-A machine to take burs out of 
wool . J .  M .  Ferguson, 162  Front s t . ,Kew Orleans,  L a .  

For Inventions or Improvements to facilitate 
your manufae turing allcl labor, address S.  E. Harthan, 
Worcester, Mass. 

The Olmsted Oiler is the best ; it is self­
righting, stro n g  and cheap. All Hardware and Tin 
Houses have it. 

Mining, Wrecking, Pumping, Drainage, or 
Irrigating Machinery, for Bale or rent. See advertIsement, 
A.ndrew�s Patent ,  iIl side page. 
Key Seat Cutting Machine .T .R .Bailey & Vail. 

Portable Hoisting and Pumping Engines­
Ames Portable Engines-Saw :J.11118, Edgers, Burr Mills, 
Climax Turbine, Vertical and Horizontal Engines and 
Boilers ; all with valuable improvements . Hampson, 
Whitehill & C o . ,  Newburgh Steam Engine Works , Depot 
38 Cortlandt Street, New York. 

Lathes, Planers, Drills, Milling and Index 
Machine s .  Geo. S. Lincoln & C o . ,  Hartford, Conn. 

Scale in Steam Boilers -How to Remove 
and Prevent it. Address Geo. IV. Lord, Philadelphia,  Pa. 

\Villiamson's Road Steamer and Steam Plow, 
with rubber Tire s .  Address D. D .  Williamsoll, 32 Broad­
way, New York, or Box 18C!)' 

Belting-Best Philadelphia Oak Tanned . 
C .  W. Amy, 301 and 303 Cherry Street,  Philadelphia, Pa . 

For Solid Emery Wheels and Machinery, 
send to the Union Stone Co . ,  Boston, Mass .. for circular. 

All Fruit-can Tools,Ferracute,Bridgeton,N.J. 
For best Presses, Dies and Fruit Can Tools 

Bliss & W!1liams. cor. of Plymouth & Jay,Brooklyn , N .T .  
Root's \Vrought Iron Sectional Safety Boiler. 

1,000 i n  usc.  Address Root Steam Engine Co. 2d Avenue 
and 28th Street.  New York . 

For Sale-A \Valker Bros. Percussion Mill 
for pulverizing hard snbstances . Tilos. ""Tar ing & Bro ., 
Colora, Cecil C o . ,  Md. 

Stave & Shingle Machinery. T.R.Bailey &Vail. 
Five difl'erent sizes of Gatling Guns are now 

manufactured at Colt's  Armory, Hartford, Conn. The 
larger sizes have a rallge of oyer two mnes. These arms 
areindispens:1ble in modern warfare. 

Machinists-Price List of small Tools free ; 
Gear Wheels for M.od els, Price List free j Chucks and 
Drllls, Price List free. Goodnow & Wightman, 23 Corn· 
n!!1. Boston, Mass. 

For Solid \Vrought-iron Beams, etc., see ad­
vertisement. Address lTn10n Iron Mille, Ptttsburgh, Pa., 
for llthograph, etc. 

Bookkeepers should try the Olmsted Patent 
Bill �'ile and Letter Clip . They are admirable for all 
papers. Save their cost in one day's business. Sold by all 
Stationers. J.H. Wllite,Newark,NuJ.  ,Sole Mannfacturer . 

'1'0 sufferers from batteries that get out of 
order on Bur�lar Alarms, etc. ,  the Leclanche Battery 
C o . , 40 West 18th st . ,  New York, guarantee these batter­
ies to last one year without any attention. 

Buy Gear's Improved Car Boring Machines , 
Boston, Mass. 

The New Hemedy ret1>ins the Rupture in ease 
and comfort,night an d daY,till cured. Sold cheap. Fitted 
without charge, by the Elastic Truss Co., 683 Bro adway . 

For Sale- 3  Pat's at less than half their value, 
two for Impr'ts in advertiSing Lanterns, one for Impr'ts 
in Envelopes, by S.  Ruh , Jefferson, Iowa. 

Hydraulic Presses and Jacks, new and sec­
ond hanel. E. Lyon, 470 Grand Street,  New York . 

Sure cure for Slipping Belts-Sutton's pat­
ent Pulley Cover is warranted to do double the work 
before the belt wlll Slip . See Sci . Am . June 21st, 1873, 
Page 389 . Circulars free.  J . W.Sntton,95 Liberty S t . ,N . Y. 

Catalogue on Transmission of Power by 
Wire Rope. T. R. Bailey & Vail. 

Bolt Makers , send for descriptive cuts of 
Abbe's Bolt Machine, to S.  C .  l,<'orsaith & Co., .l\lanches· 
ter, N. H .  . 

Mills for Flour,Feed, Paint,Ink ,Drugs,Spices 
and all other purposes.  Ross Bros . ,  'Villiamsbul'gh,N.Y. 

Nickel and its Uses for Plating, with gene­
ral description. Price 5Oc . a copy, mailed free ,  by L .  & 
J. W. Feucht wanger, 55 Cedar St. ,  New York . 

Silicate of Soda and Potash-All grades, in 
liquid, jelly, and dry state, for sale in quantities to suit, 
by L .  & J. W, Feuchtwanger, 55 Cedar St., New l ork . 

Parties desiring Steam Machinery for quar­
rying stone. address Steam Stone Cutter Co .. Rutland.Vt . 

Boring Machine for Pulleys-no limit to 
capaClty. T. R. Ba.iley & Vail. Loclmort. N .  To 

Brown's Coalyard Quarry & Contractors' Ap­
para tus for hoisting and conveYlllg material by Iron cabl e 
IV.D. Andrews & Bro. 414 Water st.N.  Y. 

The Best Smutter and Separator Combined 
in America. A<J.dress 111. D eal & Co.,  Bncyrns, Ohio. 

Damper Hegulators and Gage Cocks-For 
the best. address MurrIll & Keizer, .Baltimore, Md. 

Steam Fire Engines,R.J .Gould,N ewark,N.J. 
Gaug'e I,athe for Cabinot and all kinds of han­

<lIes. S'haping M achi n e  for -y.·ce1wor'L-ing. T, fl., BaBey 
"' Vatl"Lockport, N. Y 

Jtitutifi, 
Peck's Patent Drop Press. For circulars, 

address Milo,  Peck & Co . .  :8rew Haven, Conn. 
Machinery selected by Gear, Boston, Mass., 

always gives satisfaction. 
Cabinet Makers' Machinery. T.R.Bailey&Vail. 

For Sale-Patent for combined tap & screw 
wrench . •  John Hackett, Machinist, .Morgan and Warren 
Streets, Jersey City, N. J. 

For Sale-Entire right of three Patents­
small article s ,  iron or steel-useful in all famllies. Ad· 
dress A. Thayer, 307 Hamilton Street,  Albany, N .  Y. 

L. S. asks : Photographs can be taken on 
paper which has been dipped In a solntion of bichromate 
of potash, but the shades arc not dark enough . How 
can I make them darker ? 

J. II. C. says : I have an eye stone (as de­
scribed by .M.r. J. Stauffer on page 131, current volume) , 
372' inches in circumference. Where could it have come 
from ? 

J. II. P. asks how small brass castings,jmch 
as keys. are made, and is it p ossible to cast m ore than 
one key in the same mold ? If so, how Is It  best done ? 

J. C. P. asks : How is gold leaf put on 
books, leather, etc. ? 

D. U. B. says : I have varnished (copal var­
nish) and p olished some tiles made from Portland ceo 
ment. About 20 days after finishing, there came out on 
the surface a great many small blisters. Gan any one 
suggest the cause and the remedy ? 

A. G. S. asks : How can an oval cylinder be 
b o r e d  on a lathe, if t h e  shaft be in t h e  center of t h e  cyl· 
inder ? 

O. B. will find a recipe for a cement for 
mending leather shoes on p . 129, vol.  28. -E .  E .  T. can 
cast brass by following the directions on p. 231, vol. 26.  
-N. D .  can weld iron and steel by the method described 
on p. 381, vol.26.-T. G. S .  shonld follow the directions 
on p. 41,  vol . 29. for gilding names on ehlna.-F. H. B . 
will find a system of filtering described on p .  241, vol. 27. 

L. S. asks : 1. Will a bar of iron , suspended 
by the middle, sustain less or more weight if we groove 
It the whole length, so as to make the sectional area of 
a fl shap e ?  2.  If  it is made of cast lron, and malleable­
ized, will it sustain as much Weight 8s when made of 
wrought iron ? Answers : 1. Less . 2. No. 

W. P. asks : Which is the preferable way 
to heat a medium sized greenho use (where coal averages 
from five to six dollars a tun) , steam, hot water or simply 
by carr)ing the smoke along the floor in a bric!!: fine ? 
1 care more for the good of the fiowers tb an the first cost, 
although that i, also an object. Answer : The best plan 
i s  to heat by means of ' hot water pipes. The cheapest 
method is t o  c onduct the fire through 9. flue , along the 
ficor. The p ortion o f  the fiue nearest the fire, say for 30 
feet, should be of fire brick ; the remainder may be made 
of drain pipe. 

J. W. says : I am told that a pipe t inch in 
diameter and 20 feet long, tb e end of which is inserted 
In the bung halo o f  " barrel, If filled with water will 
bnrst the barrel . Snppose tha t the pipe were 2 inches 
diameter, and 10 feet long, if filled with water ; wonld it 
have the same effect ? Answer : The pressure on the 
barrel would be only half as mUCh , in the second case . 

W. S. C. says : I am running a 12 horse 
power thresblng machiue, in which the power is con. 
nected t o  the drnm by means o f  the ordinary coupling 
rods. Can I gain any power by applying a belt in the 
place of the coupling rods, allowing the power the same 
distance from drum and giving the drnm the same speed ? 
Answer : We think not,  bnt would be pleased to hear 
from any of our readers who have tri e d  the experimen t .  

H. S. II. says : An oscillating engine h a s  
t w o  cylinders one inch in diameter x two inches strok e .  
How large a n d  how thick sbonld a b o l l e r  b e  to carry a 
w@rking pressure of 100 lbs. and run at 350 per minute ? 
Answer : All ow from 10 to 12 square feet of heating sur­
face ; and if the boiler is cyUndrical, with rive t e d j o ints, 
and made of copper, the thickness in inches may be 
found by multiplying the diameter In Inches by 0'002917 . 
If the boiler be made of wroug'lt iron, multiply the di­
ameter in inches by O · OOi786. 

J. A. H. asks : In the exhibition of Pepper's 
" ghost," do the rays of light forming the ghost's image 
come from the front surface of the glass plate (acc()rd­
ing to the laws governing all rays ' having an incidence 
of 50 degrees or less) o r  do they come from the back sur- ' 
face of the gla.ss accordtng to the laws of to tal reflection 
or refractio n ?  Answer : The rays come from the front 
of the glass,  in reality, but apparently from behind. 

W. K. asks :  What is the cause of tubes in 
a boiler blistering ? I am running two tubular boilers 
they becam.e red hot last summer and scaled off t o  a 
depth of :l( inch . I used an antl·incrustation p o wder, 
and now the old scale is coming off and the tubes show 
blister. Is it o n  account of overheating ? Answer : The 
tubes were in all probability blistered from overheat, 
the scale preventing contact with tile water. 

D .  C. asks : 1 .  What is the most intense 
heat t,hat can be got from a blacksmith'8 fire , fitted with 
a blower, in degrees Fahrenheit ?  Which Is the most 
powerful mechanical power ? Answers : 1 .  About 3,800 0 •  
2 .  I n  practice,  y o u  c a n  probably increase press ;.re to the 
greatest ex�ent with the screw" 

J. W. S. says : On page 66 current volume, 
In speaking of t h e  lecture o f  Dr.  Thomas before the 
Nantical School in New York, he is reported as having 
said as follows : " The LaI'land, which sailed from Eng­
land one day after the City of Washington; carried such 
an instrument (the palinurus) , whIch showed that,  
during the appearance of the aurora. borealis, her com­
pass deviated 1%°.  This deviat1en, occurring, a s ! t  must 
have done on the City of Wash;ngton,  at the beglunlng 
of her voyage, would cause her to diverge 20 miles from 
her course i n  every hundred," etc. Is there not a mis­
take in the Doctor's statement concerning the deviation 
and divergence ? Would not the divergence at H,o de· 
viation of compass be bnt about 2'62 miles In 100 instead 
oi 20 in 100 ; or would it  not require about 11°281 of de· 
viation of co::npass to cause 20 miles of divergence in 
100 ? Answer : On the pri nciple of plane salllng :  De· 
partnre= distallce X sine of conrse, which will make your 
calcnlatlons about correct . 

J. B. asks : Why does gas in a stove ex­
plode, making a report like a mnsket and blowing the 
dnst over the room and filllng the h0use with gas ? 
Sometimes a flame will fl'lsh out, two or tbree feet from 
the bottom door, and people are sometimes baaly burnt.  
These explosions take place when the fire is first b uilt 
or Immediately after fresh coal has been put on. They 
are more common when reel ash or Franklin coal is used, 
but will take plac ) with the hardest coal. Answers : 
The cause of the ex:>losions alluded to is the combustion 
of carbonic oxide, 8. compound of carb on and oxygen .  
The blue flame over t h e  surface of newly made coal fires 
is dne to the eombustion of this gas, which is always 
formed when hard coal burn s with a limited supply of 
oxygen, or when carbonic aCid, formed by the combus­
tion of tf.e red hot coal below, c omes in contact with 
the hot coal above in an ordinary close stove. Revers­
ing the draft, that 1s, carrying it from above down 
through the feed coal and out at the bottom of the grate,  
would prob ably prevent any cxplosioll . 

J. E. E . ,  of Pa. , says : As A. W. I. differs 
with me In my reply to H. B. as to the relative power 
required to drive two circular saws, one just large 
enongh to cut through the timber and one larger, I give 
the following explanation, admitting that certain con­
ditions may favo'r his theory. The accompanying dia­
gram shows two saws, respectively SO and 60 inches diam­
eter.  Thc teeth in the 30 inch saw will be only half the 
distance from point to p oint of those in the l arge saw j 
and the teeth in each saw being of the same sizB, pitch, 
and length. the small .aw will have only one half of the 
space between the teeth that the large saw has . In case 
the feea is very heavy, so that, in the small saw, there 
is not space between the teeth sufficient to contain the 
sawdust' without clogging, then the large saw would 
have a declded advantage, as the dust room would be 
t wice as large; 'l'he traek cut by the small saw is "reat. 
er than that cut by the large one, and more cnttlng points 
are In the timber at the same time, cutting more length· 
wise of the grain than the large sa w ;  whlle the teeth of 
the large saw are running at greater velocity at the ex­
pense of p ower. If, for example, we run a 12 inch saw 
1 ,000 revolutions per mInute, by a 6 inch pulley, and saw 
through a 4 inch cut, and we put a saw 5 feet in diameter 
on to tbe same mandrel at the same speed, and with the 
same number 01. teeth. a very wide · difterence in favor 
of the sniall saw will b e  Observed at once ; as we bring 
the saWs nearer to each other, in Size, the difference in 
the power is not proportionately as great ; still there 
Inust be and is evidently a differen c e .  There is more or 
less friction of the timber against each saw, which Is 

Scale 1)4 inch tp the foot . 1,  stick of timber 12 inches 
through . 2, cirCUlar saw 60 inches in diameter. 3, circu-
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saw. 7, pItch line drawn to 34 the diameter of saw. 
evidently in favor of the smaller one. It wlll be observed 
on reference to the above diagram, that with the same 
pitch o f  teeth (and I have drawn each to a one fourth 
pitch) the teeth of the two saws are presented to th e 
wood quite differently. The large saw presents the 
teeth wlth more haole than the s nail one . A represents 
a weight, attached by a cord to the edge of the large 
saw, B a weight attached to the edge of the small saw, 
C a weight attached to the pnlley face , or one foot from 
the center of rotation. Now snpposlng the weight C to 
weigh 1 ,000 Ibs . ,a 500 Ibs. weigb t at A would raise It,while 
it would reqnlre allout 800 Ibs. at B. Now de tach the 
weight·A and B and apply the teeth of each saw one 
inch into a 12 inch stick at one turn ; which saw will re­
quire the most weight,  provided in each case that the 
pOints of the teeth only come In contact with thc tim· 
ber? I hold that the smaller saw will reqnire the llghter 
weight. There may also b e  conditions when a larger 
number of teeth will requIre le13s power tban a less 
number j on very heavy feed, where each tooth would 
be overloaded so that It wonld reqnire a great amonnt 
of po wer to crowd tt through the timber, i f  each tooth 
in a circular saw cuts one twelfth of an inch of timber 
(which is an average for a board circular saw) it cer· 
tainly will require more p o wer to cut each chip. A saw 
may be too Cf/arse or too fine toothed for the work re­
qUired . . Practice directs the carpenter how to set the 
cutting tool of his plow or jack plane in order to aceom· 
plish the most with his mu scle ; and it will do s o  with 
the saw. 

R. F. H. asks : How can I make .lavelle 
water ? Answer : Put 4 Ibs. bicarbonate of soda in a 
kettle, add 1 gallon water, and boil for 15 minutes ; then 
stirin t lb. chloride of I1me, free from lumps.  Use cold. 

W. E .  asks : \Vith small turbines running 
under a head of 30 feet or more, do the buckets ever 
become heated by the action of the ,vater upon them ? 
If so,  why ? Answer : It wlll depend upon the eonstrnc· 
tion of the wheel , whether the water has a free exit or 
not. A simple experiment (taking the temperature of 
water before and after discharging) wonld settle the 
matter for any particular c a s e .  

C. II. M. asks : If I multiply the number of 
sqnare mches i n  a boller by the pres snre, shall I get the 
aggre gate pressure in same ? Tv illustrate : A b oiler 
Is 40 inches diameter x 10 fee t long tnside. and the PI es. 
sure is 70 lbs . shown by s t eam gage . Wha t  would the 
total pressure be ? Answer : If you me an tnc pressure 
tending to produce rupture, It may be calculated In 
the following manner ; Area · on which pressure acts 
=40 X l 0 X 12=4,800 square inches. Total rupturing pres­
snre=4,800 X 70 = 296,OOO pounds. 

G. B. M. asks : 1. Why is it that with all 
the iron and coal that there is In this country that so 
much of our railroad iron and machinery comes from 
England ? · 113 it because it Is cheaper there, or are they 
better workmen than we are ? 2. Please name some of 
the works on electricity and electrical apparatus. An­
swers : L Because it is cheaper. Wages are much less 
in Enrope than i n  this country, bnt we do not think that 
the workmen abroad sre any better than onr own. 
2.  We can recommend Noail's . .  Text Book of Elec· 
trlclty. " 

1 7 1  
S. D. P. Jr. asks : 1 . I would ask your opin 

ion In regard to a boller which I am nsing, making steam 
for boiling stock and drying paper. Said boiler is about 
25 years old, never has been patch€d , is 52 inches by 10 
feet, with 70 (I think) , 8 inch copper flue s .  I usually 
carry a bout 25 p onnds to the inch. it blows off at that 
A short time ago, I tested it by the force pump. pumping 
in warm water untll the gage showed 42 pounds. Now 
although this boiler has been long i n  nse, and, it is to be 
presumed, has become worn thin in places, would it be 
advisable to snbstitnte a new one ? It is perfectly tight 
and makes steam freely. On account of the copper 
fiues, I think I get more steam from the fuel than I 
wonld from an iron fine boiler . 2. I have heard experl· 
enced engineers and boiler makers contend that, when a 
boller glves ont simply from the natural pressure of the 
steam on Borne weak spot, there will be no general de­
struction: of the boiler but merely a "  blowing out " at 
that particular place, and that destructive boiler explo 
sions occur from low water o r  some other unknown 
cause, and that ,  under such circumstances,  the stronger 
the boiler the more destrnctive the explosio n .  Is this 
s o ?  A nswer : 1.  If you have a careful engineer, we 
would advise yon to continue the use of the boller 
since from your statements ,  it would seem to be unus­
ually well constructed. 2. We belleve that all boiler 
explosions o ccur from what you call the natUral pres. 
sure of steam. As to the destructive efiects of such 
ruptures, witness the explosion of the boiler of the 
steamer Westfield, under what j s considered a very low 
pressnre of steam. On page 19� of volnme XXVIII of 
SCIENTIFIC AMERIOAN, you win find an article giving 
our views on explosions from low wa tel'. 

J. T. M. says : In Dick's " Practical Astron ­
omer" there is a description of a new achromatic tele 
scope, in which a small compound lens is made to correct 
the chromatic aberration of a large crown lens, by which 
the necessity for a large flint lens is done away with . 
The inventor, I believe, was a Mr. Rogers. The com­
pound lens was to b e  made of crown and flint ,  ISO a s  to 
lengthen the focus for violet rays and shorten that for 
red. Now the large object lens wonld bring the violet 
to a shorter focus than the red, but, melting the com­
pound glas" the first is lengthened and the second sbort . 
ened 80 as to come to a focus together. The proper 
adjustment of the compound lens for this correction is 
effected, n o t  by regulating its radii, but by plaCing i t  
nearer or farther from the obj ect glass.  I W01lld like to 
know : What Is the defect in this combination, tltat it 
has not been adopted in the construction of achroma1 i c  
telescopes, since i t  i s  far less expensiv e than t h e  cern 
mon arrangement ? 2. How high a power would a. thrt e 
inch crown object gl ass,  with a lU inch compound lens, 
bear ? S. Would a small achromatic lens do for the com­
pound lens ; and if not, how is this leus t o  be construct 
ed? 4. Would you advIse me to attempt the mannfac. 
ture of such a telescope for my private use ? Would it 
be worth the tronble ? Answers : 1 .  Large fiint disks 
for lenses Bre now Bold at  the same prIce as those of 
crown glass. The contrivance you mention does not 
properly correct the spherical aberration ; the small lens 
being one quarter the size of the crown objective , must 
be four times as accul'ately figured. 2 .  About 200 . 3. No 
The late Mr. Fitz made thorough trial of the Barl ow 
fluid lens, of bisulpbide of carbon between meniscus 
cheeks of glass.  4.  No. A glass reflector. silvered, then 
nickel plated and p olished, costs lIttle and i s  the only 
telescope which can be cheaply made by an amateur 
See our remarks to C .  M. P .  on page 13. 

L. S. asks if landscape painters do not use 
a mirror which rednces the o bject to the size required 
Answer : , They sometimes do use a mirro!' .  A sheet of 
glass blackened on one side makcs a good reflector for 
tbis purpose.  But a still bettel" device is a camera 
o8cura, which consists of a lens get in a box, something 
like a photo camera . In this instrument a reduced im· 
age ·of the landscape is thrown upon gro und glass or 
up an traCing paper, and a  drawing of the view may b e  
readily made. 

W. J. W. asks : What is the process of 
bleaching india rubber ? Answer : One process consists 
in heating the rubber with ammonia and p hosphate of 
lime. Allotber consIsts i n  treating the rubber with 
chlorine aad washing it with hot water, then hardening 
by means of phosphate of lime. 

W. II. T. asks : 1. When a locomotive is 
rounding a curve , which rail sustains the gref�te8t 
weight, the outside or Inside ? 2 .  Which of the wheels 
slips,  or h o w  is the difference In length of r"U over· 
come ? Answers : 1. If the outer rall is elevated, the 
inner sustains the greatest weigh t .  2. If the wheel, 
are coned , n either may slip ; Unt If not, the one tllat de· 
scribes the longer cnrve wlll slip . 

M. W. asks : 1. What causes type metal to 
be porous, Or to have small holeS on the face ? 2. At 
what heat will antimony fuse ? AnSWers : 1 .  The cause 
of your type metal having a porous face is probably im· 
perfect casting. 2 .  Antimony melts at  84to Fahr. 

C. S. asks : Is there any ingredient that can 
be mixed with pine tar so as to, give it a yellow color 
when.tarring any dark ftberolts material ? Answer : You 
can try yellow o cher. 

C. D. S. asks : \Vhat is the philosophy of 
the gyroscope, and what 1s that instrument used for ? 
What keeps it in a horizontal p osition ? Answer . The 
weight is sustained by reason of its inertia, or by virtue 
of the principle that rotating oodies tend t o  preserve 
their planes of rotation. This is the best explanation 
that can be given w!tlaont.the aid of a mathe n .. atical in· 
vestigation.  The gyroscope i s  a phtlo80phical toy, and 
its pflncipal use is to illustrate astronomical phenomena 

J. P. G. says : I wish to know to what 'uses 
soapstone can oe applied. I nnderstand that it is used 
(1) as a lining for fUl'naces, stoves, etc.; · (2)  when ground 
to p owder, as a facing for molds for fine castings i (3) as 
a fertilizer.. Answers : Steatite or soapstone is used for 
a variety of purposes. chiefly (as far as w e  know at 
present) those that you have mention ed, except as  a 
fertilizer. A line or two in our " Business and Personal 
colUmn will introduce you to the buyers of it.  

J. H. S. sayS :  There are in this place sev­
eral engines that are mysteries to me. The trouble i s  a 
creaking noise in the feed pipe,  in Borne oetween the 
pump and boUer, In others just back of the pump . The 
clic'king noise is so bad at times as to Cause fears of the 
pipe breaking. Can you tell me the cause of the Iloise ? 
Our pump is connected to the cross heael and run a at 110 
strokes per minute. I stopped the noise on one pipe by 
putting in a piece of rub ber h o s e .  Answer : Without 
seeing the �umps and pipes,  we can only giYe a'  genera 
reply. This creaking noise is frequently caused by lea i' .  
t n  the pipes, a n d  engin eers know very well that noises 
around machinery generally originate in very dtfteren t 
places than those from which they seem to ploceed. I t  
is easy to aee h o w  pntting In a piece of rnbber hose 
would prevent the noise,  s ince yon have replaced a gooq 
conductor of sonnd by a bad one . 
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J titnfifit �mmt1tu. 
w. W. H, asks : Is it strictly proper to speak 

of dew as falling ? Oue party contends that dew never 
orms in the atmosphere and falls to the ground, but is 

only produced by the moist warm atmosphere coming 
n contact with the surface of cooler bodies, when the 
ondensed moisture is deposited in the shape of drops 

of water. Is he philosophically cone at ? Andif 80,  can 
you inform me why dew forms on the upper surface of 
objects only ? Answer : It is not philosophically correct 
to speak of the dew falling, as one would speak of rain . 
Dew Is the condensed moisture of the atmosphere which 
collects gradually on terrestrial objects when they be· 
come cooler than the surrounding air, and it forms most 
readily and abundantly on those objects which soonest 
and most perfectly radiate their beat . On this account, 
a rough surface is more favorable for the deposition of 
dew than a bright or polished one, and the rough moist 
blades of grass in the morning are more abundantly 
covered with dew than dry, dead stalks or a wooden 
fence. Dew collects on the upper surface of objects 
because they are more favorably situated for radiating 
heir contained heat to the upper air, and its formation 

retarded in obj ects morc or less covered by the heat 
which they radiate being refiected and again radiated 
back upon them. A Cl0Udy night is unfavorable to the 
ormation of dew, for the same reason . 

E. J. asks : How can I detect lead in water 
by the use of hydrosulpburic acid? Answer : Reduce by 
boiling about 5 gallons of the s aspected water to a gill 
orless, and pour into the concentrated liquia a strong 
clear solution of hydrosulpt urtc acid, or pass a stream 
of hydro sulphuric acid gas throngh the water. If lead 
be present, the solution will turn dark from the forma· 
Ion of sulphide of lead. It may be necessary to filter 
he concentrated water, as it must be perfectly clear, 

and the solution of acid as well, otherwise any discolor-
tion may escape notice . 

J. M. H. asks : 1. What keeps a hoop or 
wheel in au upright position while in motion ?  2. Is 
space a created thing or a necessary nonentity ? 3. At 
what temperature does water boil in a vacuum ? 4. Is 
steam condensed at 2100 or 211° ]�ahr. as effectually as 
when a lower temperature is used ? Answers : 1 .  Its 
own moti on, whlch it tends to preserve in the same 
plane in which it was imparted. 2. We wpuld refer you 
to a good work on motaphysics . . 3. In a good well main· 
tained vacuum, watcr could be made to boil until almost 
he freezing temperature, 32° Fahr. was reached. 

4 No, because the tenslon of water vapor at 211° 
Fahr. is nearly as great as that of steam at 2120 
Fahr. The lower the temperature of the condensing 
water. the more qui ckly and efl'ectually Is tbe steam 
ondenst!d .  

S.  B. B.-All papers sent through t h e  mails 
must be paid. Much obliged for the copy sent . 

J. B. says, in reply to G.,  who asked how to 
get red ants out of sugil.r : Get some gum camphor in 
lumps and secure the separate lumps in sll9.ll cotton 
sacks, and attach them to the top of the bins, very near 
the sugar. 11" the bins are hrge, fix a piece of board on 
the surface of the sugar and place the camphor on it . 
Use the camphor plentifully. My experience has been 
that, in a few days, the ants would leave and not return 
while the aroma of the camphor lasted. 

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

G. W. K.-A kind of clay resembling fuller's earth. 
G. W. C.-The enclosed mineral strongly resembles 

antimony ; and if found in Bufficient quantity, is well 
worth a chewieal analysis . 

J. G. S .-Nos . 1 , 2 aud 3 are iron pyrites . No . 4 is zinc 
.blende. NO . 5 is iron ore. No. 6, Is galena in calcite. 
No . 7 IS rhomb spar (calcite) . 
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Index of Inventions 

FOR WHICH 

Letters Patent of the United State� 
WERE GRANTED FOR THE WEEK ENDING 

August 12,  1873, 
AND EACH BEARING THAT DATE. 

[Those marked trl are rel.sued patents.] 

Ail' navigating apparatus, T .  Green . . . . . . . . . . . . . . . .  141 ,785 
Air compresser or blower, L. Chase . . . . . . . . . . . . . . . . 141,762 
Auger, earth, C .  D. Pierce" . . . . . . . . . . . . . . . . . . . . . . . . . 141,664 
Auger, hollow, G. F. Almy . . . " . . . . . . . . . . . . . . . . . . . . .  141,745 
Axle box and sleeve, W. H. Cowell . . . . . . . . . . . . . . . . . 141.69� 
Axle clips, mode of making, H. M. Beecher . . . . . . . 141,625 
Balin" hay, device for, L. Doty . . . . . . . . . . . . . . . . . . . . .  141,636 
Barrel heads, device for centering, J. J. Ralya . . . 141,816 
Bed bottom, spring, J. Pollitt . . . . . . . . . . . . . . . . . . . . . . .  141,726 
Bee hive, D .  Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  141,818 
Beetling woven fabriCS, J. Patterson . . . . . . . . . . . . . .  141.725 
Bell for sleigh shafts, A. E. Taylor . . . . . . . . . . . . . . .  , . .  141,674 
Boller. vertical ste.m, C. M. MllIer . . . . . . . . . . . . . . . . . 141.656 
Bolt bl.nk die ,  F. Van Patten . . . . . . . . . . . . . . . . . . . . . . .  141.681 
Bolt die, king, F. Van Patten . . . . . . . . . . . . . . . . . . . . . . . 141,679 
Bolt die, clip king, F. Van Patten . . . . . . . . . . . . . . . . . . . 141,680 
Bolts, heading, C. Hall. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  141.711 
Boot channeling machine. Chickering & Tuttle . . .  141,693 
Boot heels, burnishing, LVan Nouhuys . . . . . . . . . . . 141,678 
Boot heels, finishing, L. P. Hawkins . . . . . . . . . . . . . . . . 141,712 
Boot sole edges, finishing, H. F. Wheeler . . . . . . . . . .  141,843 
Boots and shoes, manufacture of, C. A. Keith . . . . 141,797 
Boring machine, Moorehouse & Wiegand . . . . • . . . . •  14j ,657 
Bottle stopper, L. G. Chaput . . . . . . . . . . . . . . .  , . . . . . . . .  141,628 
Box, match, J. Holtz . . . . . . . . . . . . . . . . . . . . . . . . . 1 . . . . . . . .  141 ,793 
Brick m.chlne, D. J. Hunter . . . . . . . . . . . . . . . . . . . . . . . .  141,646 
Brush. blacking, W. S. Fickett . . . . . . . . . . . . . . . . . . . . . . 141,6�8 
Bucket, sheet metal, W. Austin . . . . . . . . . . . . . . . . . . . . 141,748 
Buckle, A. B. Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141,729 
Burner, vapor, T. Simmons . . . . . . . . . . . . . . . . . . . . . . . . . . 141,8Z3 
Button fastening, E. S. Wheeler . . . . . . . . . . . . . . . . . . . .  141,713 
Buttons, making, J. li' .  Bapterosses. i • • • • • • • • • • • • • •  141 ,749 
Can. 011, J. E. Auld . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  141,619 
Cap and spoon, bo ttle, H. J. White . . . . . . . . . . . . . . . .  141,844 
Car brake, hydraUlic, W. M. Henderson . . . . . . • • . . . •  141,790 
Car coupling, R. B. Buckner . . . . . . . . . . . . . . . . . . . . . . . . . 141.756 
Car coupling. Decker & Lee . . . . . . . . . . . . . . . . . . . . . . . . 141,635 
Car coupling. A. Langellier . . . . . . . . . . . . . . . . . . . . . . . . . 141,648 
Car coupling, J . Wilcox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141,846 
Car brake, steam and air, Moore & Wyman . . . . . . . . 141,805 
Car, bolster for railroad, J .  Anderson . . . . . . . . . . . . .  141 ,618 
Cars, ventilating railroad, J. G. Allen . . . . . . . . . . . . . . 141,617 
Carriage, H. E .  Delessert . . . . . . . . . . . . . . . . . . . . . . . . . . . .  141.70) 
Carriage bolt, 1. Newton . . . . . . . . . . . . . . . . . . . . . . . " . . .  141,661 
Carriage wheel hub, P. Murphy . . . . . . . . . . . . . . . . . . . . . 141,659 
Chains. machine for making, L. Sonther . . . . . . . . . .  141,734 
Chair, folding, K. Geisler . . . . . . . . . . . . . . . . . . . . . . . . . . . .  141,784 
Chair, reclining, G. C. Paine . . . . . . . . . . . . . . . . . . . . . . . .  141,662 
Cherry stoner, J. S. Lash . . . . . . . . . . . . . . . . : . . . . . . . . . . .  141,649 
Chocolate. manufacture of, J. M. O. Tamin . . . . . . .  141,832 
Churn, A. W. Fuqua . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141,709 
Churn, rotary, W. H. Bunch . . . . . . . . . . . . . . . . . . . . . . . . . 141,692 
Clothes piR, Urso & Charles . . . . . . . . . . . . . . . . . . . . . . . . . 141,740 
Coal sifter, L. Tibbetts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  141,737 
Coating canvas to form tarpaulins ,  C. Cobb . . . . . . . 141,764 
Cock. self·closing, M. S. Clark . . . . . . . . . . . . . . . . . . . . . . 141,630 
Coifee roaster, T. Hem·mans . . . . . . . . . . . . . . . . . . . . . . . . . 141,789 
Colter clasp . C. H. Thomas . . . . . . . . . . . . . . . . . . . . . . . . . . 141,675 
Column, metalliC, J. L. Piper . . . . . . . . . . . . . . . . . . . . . . . 141,665 
Compass, solar, H. O. Cook . . . . . . . . . . . . . . . . . . . . � . . . . 14.1,766 

W. A.-The stone sellt is carbonate of lJme. It seems Composition fer cleaning glass, etc., W. Rosevelt 141.819 
hardly compact e!lough for lithographic stone . Cooler, milk and cream ,H.  C. Baldwin . . . . . . . . . . . . . 14 : ,688 

B . D .  J .-We tasted one bottle of the water sent, and 
detected iron, but could not perceive sulphur or sul­
phuretted hydrogen. It might be worth a chemical an­
alysis. 

Corn sheller, J .  B. Johnson . . . . . . . . . . . . . . . . . . . . . . . . .  141,795 
Corn shellers, eleva�or for, P. Kauffman . . . . . . . . . .  141,717 
Cotton, manufacture of gun, S .  J. Mackie . . . . . . . . 141,654 
Cultivator. R. A. Fish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14' ,707 
Cultivator. J. 1vI .  Gustin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141,786 

G. W. B.-Nos .  1 , 2 and 3 are claystones. No. 4 Is con· Cultivator and plow, combined, L. R. Wright (r) . 5.532 
glomerate�� other ts quartz geode. Cutter head. J). C. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  141,744 

OOMMUNICATIONS RECEIVED, Dashboard, J . S .  C.mpllell . . . . . . . . . . . . . . . . . . . . . . . . . . 141,758 
The Editor of the SCIENTIFIC AMERICAN 

Dish drdiner, W. H. Gould . . . . . . . . . . . . . . . . . . . . . . . . . . . 141,643 
acknowledges, with much pleasure,  the re­
ceipt of original papers and contributions 
upon the following subj ects : 

Door fastener, H. Orcutt . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141,724 
Dredging machine, B. Boschke . . . . . . . . . . . . . . . . . . . . . . 141.752 
Drill, grain and seed, J. H. Shreiner . . . . . . . . . . . . . . . . 141,7<0 

Drill rod coupling. R. A. Clark . . . . . . . . . . . . . . . . . . . . . . 141,6S4 
Dnlls, machine for milling twist , S. W. Card . . . . . .  141,760 

On Jumping from Railway 
A F .  

Trains. By , Drum, heating, J. E. Bartlett . . . . . . . . . . . . . . . . . . . . . . . 14l,6�1 
Elec �ric signaling apparatus, R. K. Boyle . . . . • . . . . .  141,755 
Engine. rotary steam, S. Gibson . . . . . . . . . . . . . . . . . . . .  141,710 On Spontaneous Generation. By J. C. W. Engines. lubricating pistons in, S. W. Wickes . . . . .  141,845 

and by D. S. G. Equalizer, dra! : ,  J. Parker . . . . . . . . . . . . . . . . . . . . . . . . . .  141,813 
On the Devil Fish. By C. R.  B. }-'ence, portable, G. F. Becher . . . . . . . . . . . . . . . . . . . . . . .  141,7[:0 

Fifth wheel head die, F. Van Patten . . . . . . . . . . . . . . . 141,682 
On the Last Railroad Horror. By A. T .  Fifth wheels milling, F .  Van Patten . . . . . . . . . . . . . . .  141.68B 

On a Canal through , Syria. By T. L. F. Fire arm, magazine, J'. II. Bean . . . . . . . . . . . . . . . . . . . . . 141,624 
On the Locomotive. By W. T. H. FIre extinguisher, J. H. Steiner . . . . . . . . . . . . . . . . . . . . 141,82t> 

Fruit box. C. W. Weston . . . . . . . . . . . . . . . . . . . . . . . . . . . .  141',842 
On the Patent Right Question. By . 

C. S. Fur"ace. coking. II. Engelmann . . . . . . . . . . . . . . . . . . . 141,778 
and by J. E. S. I Furnace, coking, H. Engelmann . . . . . . . . . . . . . . . . . . . 141,779 

o M B T Furnaces, feeding fuel to, C .  P. Leavitt . . . . . . . . . . . 141 ,650 n eteors. y G. C. ' . GM from petroleum, etc . ,  R. H. Smith . . . . . . . . . . . . 141,73� 

On Bisulphide Engines.  By J. A. H. E .  Gasallers, smoke bell for, C. Deavs . . . . . . . . . . . . . . . . .  141 ,634 
On Car Ventilation. By E. M. G., Jr. Gate, nursery, E. A. Tuttle . . . . . . . . . . . . . . . . . . . . . . . . . 141,677 

Generator, sectional steam, W. E. Kelly . . . . . . . . . . 141,799 
On Boiler Management. By A. M. E. Generator, steam, Yr. E. Kelly . . . . . . . . . . . . . . . . . . . . . 141.798 
On Electricity. By O. H. T.  Generator for rendering fat, V. D .  Anderson . . .  141.746 
On the Great Telescope. By F. M. B. Gimlet handle , H. S. Shepardson . . . . . . . . . . . . . . . . . . . 141.671 

Glass furnace, A. ·Pocheroll . . . . . . . . . . . . . . . . . . . . . . . . 141,666 
On Flying Machines. By T .  B. Glass, gilding on, V .  Sc!l\varzenbach . . . . . . . . . . . . . .  141,670 
On Steam Fire Engines. By J. A. W. Glass, ornalT. ental window, C. Frederic!. . . . . . . . . .  1 14 ,782 

Also enquiries from the following : Grate , fire, W. H. Farris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141,780 
Harne fastener, T. L. Booker . . . . . . . . . . . . . . . . . . . . . . . 141.690 

W. M. B .-P. P. -S o H.- W.T. -C. H. J.-W. H. T.- Harness, E .  Covert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  141,698 W. A. M.- S. W. G.-lIf . 1vI.- J. N. H .- N. T. P. Harness pad tree, W. H. Taylor . . . . . . . . . . . . . . . . . . .  141.8[5 
Correspondents whe write to ask the a..ddress of c(::rtain 

manufactul'ers, or where specified. artJ cles are to be had, 
also those having goods for sale, or who want to find 
yartners; should send with their communicatlOns an 
amountsutftcient tu c()ver the cost of publication under 
the head of " BUSIness and Personal." which is specially 
devoted to �llch enQuirieR. 

Two correspondents ask what barytes Is worth , and 
who will buy it ? Others wish to know where magnetiC 
iron s&nd can be obtained ? Who are makers of the New 
Jersey apple gatherer ? Who makes heating apparatus 
using low pressure steam ? Which is tbe best portable 
gas apparatus ? Who makes electric clocks ? Who 
make or deal in mechanlC91 tools ? How can we find out 
how to n!ix colors for p ottery ? Who makE'S hard rub­
ber, silvered glass reflectors for lamps ,  and grain sep­
arators ? What is 11sed for " s tuffing " calf skins ? 
Where can a file.cutting machine be purchased ? Makers 
ot the above articles will probably promote their in· 
terests by advertISing, In reply. In the SCIENTIFIC 
AMERIOAN. 

Harvester rake, S. Clevenger . . . . . . . . . . . . . . . . . . . . . . 141,695 
Haryester rake; A. Rank . . . . . . . . . . . . . . . . . . . . . . . . . . . .  141,66� 
Hat tip lining, W. H. M. Pyo . . . . . . . . . . . . . . . . . . . . . . . . 141,727 
Hay and grain loader, W. J. Webber . . . . . . . . . . . . . .  141,840 
Heel breasting machinery. V. K. Spear . . . . . . . . . . . .  141,735 
Hook and ha.p, combined, B. H. Brooks . . . . . . . . . .  141,691 
�orses, feed bag for, T. Adams . . . . . . . . . . . . . . . . . . . . 141,686 
Horseshoer's rest, J. Legg . . . . . . . . . . . . . . . . . . . . . . . . . .  141.651 
Hose coupling, J. W. Kennedy . . . . . . . . . . . • . . . . . . . . .  141,718 
Hose pipe nozzle, F. E. Hall. . . . . . . . . . . . . . . . . . . . . . . . 141 ,787 
Hose, etc . ,  distributing', S. Barton, Jr . . . . . . . . . . . . .  141,620 
Ice cream freezer. E. B. Tilden . . . . . . . . . . . . . . . . . . . . .  141,738 

Key hole guard, W. H. Taylor . . . . . . . . . . . . . ; . . . . . . . .  141,833 
Knitting holder, H. P. Joy . . . . . . . . . . . . . . . . . . . . . . . . . . 141,.96 
Knitting machine, O. Twombley . . . . . . . . . . . . . . . . . . . 141,836 
Lamp, R. Cbrl'ty . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  141,763 
Lamp extinguisher, W .  D. Lindsley . . . . . . . . . . . . . . . . 141.801 
Lantprn, advertl sing, S. Kuh . . . . . . . . . . . . . . . . . . . . . . .  141,719 
Latch, knot), A. Heyse . . . . • . • . . . • . . . . . . . . . . . . . . . . . . . .  141,714 
Lathe ch ck , C. H. Reid . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  141,817 
Leather, blacking for, A. D. Strong . . . . . . . . . . . . . . . 141,829 

Letter box, post ofllce, W. H. Taylor . . . . . . . . . . . . . .  141,834 
Life preserving garment, E. R. Cogswell . . . . . . . . . .  141.631 
Line loop, D. McMillan . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  141,804 
Locomotjve ash pan cleaner, A·. O. Denio . . . . . . . .  141,769 
Log turner, E .  Tarrant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141,726 
Log turner, S. Torrent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  141 ,739 
Loom let off mechanism, J. M. Linscott . . . . . . . . . . . 141,720 
Loom shedding mechanism, G. Crompton . . . . . . . . . 141,768 
Loom shuttle, J. K . Mclntyre . . . . . . . . . . . . . . . . . . . . . .  141 ,803 
Magnet, relay, T. A. Edison . . . . . . . . . . . . . . . . . . . . . . . . 141,777 
Marble, maklng artltlclal, C. F. B.arker . . . . . . . . . . . .  141.689 
Meat chopper, A. R. Silver . . . . . . . . . . . . . . . . . . . . . . . . .  141 ,731 
Mechanical movement, L. V. Lewis . . . . . . . . . . . . . . . 141.800 
Mechanical power. C. Van Derzee . . . . . . . . . . . . . . . . .  141,741 
111111 for sheet metal, rOiling, E. H. Davies . . . . . . . . 141.701 
Music leaf turner, N. P. HaiL . . . . . . . . . . . . . . . . . . . .  141,644 
Nail, B. T. Nichols . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  141.810 
Oiler, pneumatic , C. E. Decker . . . . . . . . . . . . . . . . . . . . 1 41,703 

Organ free reeol, H. E .  Hodgson . . . . . . . . . . . . . . . . . . . .  141,792 
Paint, J. Lucas . . . . . . . . . . . . . . . . . . . . . . . . " . . . . . . . . . . . . . 141.802 
Paper folding macblne, C .  Chamberlain, Jr. . . . . . .  5,533 
Paper folding machine, A. Washburn . . . . . . . . . . . . . 141,74� 
Photographs, washing, L. V. Monlton . . . . . . . . . . . . .  141,658 
Pipe coupling, A. C. Sweetland . . . . . . . . . . . . . . . . . . . . 141,880 
Pipe elbows, pattern for, J. K. Home . . . . . . . . . . . . . .  141,645 
Plane, crozing and chamfering, A. M. Stratton . . .  141,828 
Planter, corn , W. MulL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141.723 
Planter, cotton, R. E. Bowen . . . . . . . . . . . . . . . . . . . . . . .  141,753 
PlOW, W .  Donnelly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141 ,705 
Plow, G. Shelton, (reissue) . . . . . . . .  . . . . . . . . . . . . . . . . .  5,530 
Press, baling. H. W .  Baumann . . . . . . . . . . . . . . . . . . . . .  141,622 
Press for jelly, hand, J. W. Newton . . . . . . . . . . . . . .  141,809 
Printing presses, feeder for, F. L. Heughes . . . . . . 141,713 
Pump, submerged, Morrell and Brown . . . . . . . . . . . .  141,807 
Punching metal, machine for, J. Clark . . . . . . . . . . . .  141,629 
Rake, horse hay, J. H .  Walker . . . . . . . . . . . . . . . . . . . . .  141,684 
Reefing fore and aft salls, L. Norden . . . . . . . . . . . . . .  141,811 
Refrigerator, S. M. Fort . . . . . . . . . . . . . . . . . . . . . . . . . . . .  141,781 
Rein retainer, check, C. H. Perrin . . . . . . . . . . . . . . . . . 141,814 
Rope clamp, W. H. Downing . . . . . . . . . . . . . . . . . . . . . . .  141 ,706 
Sash fastener, M. Gee . . . . . . . . . . . . . . . . . . . . . . . . . . .  � . . . t41,640 
Sash Jifter, H .Klngsbury . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141,647 
Saw guard, circular, O. A. Dean . . . . . . . . . . . . . . . . . . . .  141 ,702 
Saw mill, Circular, E. H. Stearns . . . . . . . . . . . . . . . . . . . 141,672 
Sawing machine, T. H. Carroll . . . . . . . . . . . . . . . . . . . . .  141 ,761 
Scale, p.Jatform, J. Bryson . . . . . . . . . . . . . . . . . . . . . . . . . . 141,627 
Scraper, road, J. Norton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  141,808 
Separator, grain, W .  E. Turner. . . . . .  . . . . . . . . . . . . . .  141,676 
Separators, sieve for grain, E. Dond . . . . . . . . . . . . . . . 141,637 
Sewing machine, Hirons and Moore . . . . . . . . . . . . . . . 141,791 
Sewing machine bobbin winder, 1'. Pedden . . . . . . . .  141,663 
Sewing machine tucker, J. H. Bean . . . . . . . . . . . . . . .  141,623 
Sewing machine tucker, F. W. Brown . . . . . . . . . . . . .  141 .626 
Sewing machines, etc., treadle for, J. McEvoy . . . . 141,722 
Shade holder, 1'. Moran . . . . . . . . . . . . . . . . . . . • . • . . . . . . . .  141,806 
Shoe uppers, goring, A. J. Goodwin . . . . . . . . . . . . . . . . 141,642 
Shntter, fireproof, J. B. Cornell . . . . . . . . . . . . . . . . . . . . . 141,696 
Sign, J. Harrison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141,708 
Sky lights, pane for, O. F. Saunders . . . . . . . . . . . . . . . . 141,820 
Spike machine, W. A. D. Bowman . . . . . . . . . . . . . . . . . . 141,754 
Spinning machine bolster, J. Birkenhead . . . . . . . . . .  141.751 
Sprinkler, lawn or garden, H. E. Cooke . . . . . . . . . . . .  141,C,32 
Steam hammer, Quick & Gardner . . . . . . . . . . . . . . . . . . . 141,667 
Steel plates, etc., tempering, H. Urban . . . . . . . . . . . . .  141,837 
Steering apparatus, J.Myers . . . . . . . . . . . . . . . . . . . . . . . .  141,660 
Stereoscope, L. D Sibley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  141,822 
Stove, B.Diierstock . . . . . . . . . . . . ' "  . . • . . . . . . . . . . . . . . . .  141,771 
Stove, base burning. W. Doyle . . . . . . . . . . . . . . . . . . . . . .  141,770 
Stove. base burning, S. B. Sexton . . , . . . . . . . . . . . . . . . .  141,821 
Stove, heat!p.g, L. R. Comstock . . . . . . . . . . . . . . . . . . . . .  141.765 
Stoves, top plate for, J. Van . . . . . . . . . . . . . . . . . . . . . . . .  141,838 
Sugar, etc., purifying, J. M. O. Tamin . . . . . . . . . . . . . .  141,831 
Table ,  Ironing, J. H. Frank . . . . . . . . . . . . . . . . . . . . . . . . . .  141,639 
Tablet , etc., non-conducting, H. L.Palmer . . . . . . . .  14.i,812 
Telegraph, chemical, T. A. Edison . . . . . . . . . . . . . . . . . 141,774 
Telegraph Circuit, T. A. Edison . . . . . . . . . . . . . . . . . . . . .  141,773 
Telegraph Circuit, T. A. Edison . . . . . . . . . . . . . . . . . . . . .  141,776 
Telegraph circuit, T. A. Edison . . . . . . . . . . . . . . . . . . . . .  141 ,772 
Telegraph perforator, T. A. Edison . . . . . . . . . . . . . . . . 141,775 
Thill coupling, P. L. Maltbie . . . . . . . . . . . . . . . . . . . . . . . . 141,655 
Thrasbing machine, P. Geiser . . . . . . . . . . . . . . . . . . . . . . .  141.783 
Tire upsetting machine, D. L. Badley . . . . . . . . . . . . . . 141.687 
Trap, hog, T. Darby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141,633 
Tree protector , G. H. l'!ume . . . . . . . . . . . . . . . . . . . . . . . . .  141,716 
Truck for carrying safes, etc., Luehmann et al . • • •  141,653 
Valve, balance Slide, S .  Reid . . . . . . . . . . . . • . . . . . . . . . . .  141.728 
Valve cock, J. Walsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  141 .839 
Valve device for fiuid brakes, G. Westinghouse,Jr. 141,685 
Valve for stand pipes, J. N. Poage . . . . . . . . . . . . . . . . . 141,815 
Valve, screw, P. Corrigan . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141,697 
Vehicle doors, openIng and clOSing, S. Smith . . . . .  141,733 
Vehicle wheel . P. C. House . . . . . . . . . . . . . . . . . . . . . . . . . . 141,713 
Vehicle wheel, O. Look . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141,652 
Wagon bed IIfte�, D. Rood . . . . . . . . . . . . . . . . . . . . . . . . . .  141,669 
Wagon hub bands, roll for roiling, J. Glass . . . . . . . . 141,641 
Wagon jack, N. Crandall . . . . . . . . . . . . . . . .  , . . . . . . . . . . .  141,700 
Watchmaker's lathe chuck, J. Stark . . . . . . . . . . . . . . .  141,824 
Water tanks, outlet valve for, Armstrong et a l  • • •  141,747 
,Water wheel, B. Stetson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  141.826 
Water wheel. turbine, E.  P. H. Capron . . . . . . . . . . . . .  141,759 
Wells, etc., valve for arteSian, J. Fleming . . . . . . . . IH,708 

Whiflletree hook, M. llfatson . . . . . . . . . . . . . . . . . . . . . . . .  141 ,721 
Wick, raiser, J. Straszer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141,673 
Windmill, S. F. Stowe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  141,827 
Windmill, L. H. Wheeler, (1') . .  . . . . . . . . . . . . . . . . . . . . . . 5,531 
Window blmd, M. C. Weld . . . . . . . . . . . . . . . . . . . . . . . . . . 141.841 
Wire way, elevated, C. E. W. Bunster . . . . . . . . . . . . . . 141,757 
Wrench, M. G. Crane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  141,767 

Wrench, W. Johason . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  141,794 

APPLICATIONS FOR EXTENSIONS. 

Applications have been duly !lIed, and are now pending. 
for the extension of the following Letters Patent. Hear· 
ings upon the respective applications are appOinted for 
the days hereinafter mentioned : 
�6,090.-FoLDING MACltINE.-C. Chambers, Jr. Oct. 29. 
26,09i.-ELECTRIO TELEGRAPH.-M. G. Farmer. Oct. 29. 
26,128.-BILLIARD CUSHION.-G . D. Sharp. Oct. 29. 
26,136.-ADVERTISING.-E. WIEBE. Oct. 29. 
.6,139.-PUMP.-W. Wright. Oct. 29. 
26.147.-BuNDLING WOOD.-W. L. Williams. Oct. 29. 
26,177.-RuBBER BELTING.-D . C. Gately. Nov. 5. 
26,178.-RuBBER BELTING.-D. C. Gately. Nov. 5. 
26 ,276.-IIfAKTNG RUBBER HOSE .-T . J. MAYALL. Nov. 12. 
26,321.-CASTING MOLD.-J. P. Broadmeadow. Nov. 12. 

EXTENSIONS GRANTED. 

25,115.-SELF·Ac'UNG WAGON BRAKE.-B. S. Healey. 
25,148.-WEIGHING SCALES.-F. M. Strong, T. Ross. 
25.149.-BLANKS FOR SHOE PEGs.-B. F. Stnrtevant. 
25,167.-LIGHTING GAS BY ELECTRICITY.-A. Wilson. 

DESIGNS PATENTED. 

6,798.-STAMP PAD AND RACK.-G.K.Cook,N ew York city. 
9,79S.-CAKE HOLDERS.-G. Gill , Tannton, Mass. ' 

6,800.-CLOCK CASE.-J. F .  & H. Mann, Brooklyn, N. Y. 
6,801.-ADVERTISING DESR.-C. W. Armstrong, Detroit, 

:MIch. ' 
6 W2.-TEA SERVIOE.-G. Gill Taunton Mass. 

]SEPTEMBER I3, 1 873-
TRADE MARKS REGIS'fERED. 

1,401 & 1,402 .. -P APER PATTERNS, ETo.-Domestic Sewing 
Machine Co., New York city. 

1,403.-MEDIOINE.-T . S. Fellows et at., Wens, Minn. 
1,404.-PAIN'l'S, ETO.-McClosky, Bro . &  Co . •  Phlla., Pa. 
1,405.-ALPACAS , ETc.-Moore & Co., New York city. 
1,406.-PAINT.-Pr1nce's MetallicPaint Co. ,New York city 
1,407.-SHoEs.-G. A.  Reynolds, Utica, N. Y. 
1,408.-HAMS, ETC.-W. J. Rieman & Son, Balttmore,Md. 
1,409.-MEDIOATED LIQUOR .-M. Vergnole, New Orleans. 

SCHEDU LE OF PATENT FEES : 

On each Caveat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  $10 
On each Trade·Mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $�;> 
On filing each application for a Patent (17 years) . . .  $1 ;> 
On I •• uing each original Patent . . . . . . . . . . . . . . . . . . . . . . . . $�O 
On appeal to Examlners·ln·Chlef . . . . . . . . . . . . . . . . . . . . . .  $10 
On appeal to Commissioner of Patents . . . . . . . . . . . . . . $20 
On application for Reissue . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $30 
On applleatlon for ExtenSion of Patent . . . . . . . . . . . . . . .  lli!1)O 

On granting the Extension . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $;>0 
On filing a Disclaimer . . . . . . . . . . . . . . . . . . . . . ' . . . . . . . . . . . .  $10 
On an application for Design (3" ye."s) . . . . . . . . . . . . . .  $10 
On an application for DeSign (7 years) . . . . . . . . . . . . . . . $l1) 
On an application for DeSIgn (14 years) . . . . . . . . . . . . . .  $30 

VALUE OF PATENTS, 
And How to Obtain Them. 

P r a c t ic a l  H in t s  t o  In v e n  t o r s. 

ROBABLY no Investment of a small sum 
of mOI;Ley bl'iugs a greater return than the 
expense incuned in obtaining a patent even 
when the 1nvention is but a small one. Large 
inventions are found to pay eon-espondlngly 
well. The names of Blanchard, Morse, Bige� 
low, Colt, Ericssoll,Howe, McCormick, Hoe 
and others, who have amassed immense for­
tunes from their Inventions, are well known. 
And there are thousands of others who have 
lealized large sums from their patents. 

More than FIFTY THOUSAN.D inventors have availed 
themselves of tbe services of MUNN & Co. during the 
TWENTY.SIX years they have acted as solicitors and 
Publishers of the SCIENTIFIO AMERIOAN. 'l'hey sta.nd at 
the head in this class of business ; and their large corps 
of assistauts, mostly selected from the ranks of the 
Patent Ofllce : men capable of rendering the best service 
to the inventor, from the ·experience PIRC'-'.I.cally obtained 
while examiners In the Patent Ofllce : enables MUNN & 
Co. to do everything appertaining to patents BETTER 
and CHEAPER than any other reliable agency. 

HOW TO . ;gj  This is the 

OBTAIN � -L::.� J';;-� �1��I:: �: 
�� nearly eve 

ry letter, describing some Invention which comes to this 
office. A positive anSW€f can only be had by presenting 
a complete application for a patent to the Commissioner 
of Patents. An application conSists of a Model, Draw­
Ings, Petition, Oath, and full Specification. Various 
ofllclal rules and formalities must also be observed. The 
efforts of the Inventor to do all this business himself are 
general1y without success. After great perph;:.tity and 
delay, he is usually glad to seek the aid of persons expe· 
rienced in patent bUSiness, and have all the work done 
over again. The best plan Is to solicit proper �dvlce at 
the beginning. If the parties consulted are honorable 
men, the Inven tor may safely confide his Ideas to them : 
they win advise whether the improvement is probably 
patentable, and will give him all the directions needful 
to protect his rights. 
HoW' Can I Best Secure My Inventlon� 

This Is an Inquiry which one Inventor naturally asks 
another, who has had some experienc@ in obtaining pat­
ents. His answer general1y is as follOWS, and correct : 

Construct a neat model, not over a foot In any dlmen· 
sion-smaller if possible-.nd send by express, prepaid, 
addressed to JlfUNN & Co., 37 Park RoW, tog,.ther with a 
description of Its operation and merits. On receipt 
thereot, they will examine the invention carefully, and 
advise you as to its patentability, free of charge. Or, if 
you have not time, or the means at hand, to const.ruct a 
model, make as good a pen and ink sketch of the 1m· 
provement as possible and send by mail. An answer as 
to the prospect of r. patent will be received, usually, by 
return of mail. It is sometimes best to have a search 
made at the Patent Oftice i such a measure often savee 
the cost of an application for a patent. 

C aveats, 

P-crsons desiring to file a caveat can have the papers 
prepared in the shortest time, by sending a sketch and 
description of the Invention. The Government fee for 
a caveat is $10. A pamphlet of advice regarding applica. 
tions for patents and caveats is furnished gratis, on ap­
plication by mail. Address MUNN & Co. 37 Parl< Row , 
New York 

Reissues, 

A reissue Is granted to the original patentee, his heirs, 
or the assignees of the entire interest,. when, by reason 
of an insufficient or defective speCification, the original 
patent is invalid, provided the error has arisen from in­
advertence, accident, or mistake, without any fraudu­
lent or deceptive Intention. 

A patentee may, at his option, have in his reIssue a 
separate patent for each distinct part of the Invention 
comprehended In his original application by paying the 
reqnlrea fee in each case, and complying with the other 
reqUirements of the law, as in original application.s. 
Address MUNN & Co., 37 Park Row, New York, for full 
particulars. 

Copies or Patents. 

Persons deSiring any patent Issued from 1836 to Novem 
ber 26, 1867, can be supplied with ofllcla! copies at a reas· 
onable cost, the price dependlBgupon the extent of draw 
Ings and length of speCification. 

Any patent Issued since November 27, 1867, at whiCh 
time the Patent Ofllce commenced printing the drawing 
and specifications, may be had by remitting to this of 
fice $1 . 

A copy of the claims of any p�tent Issued since 1836 
wll1 be furnished for $1. 
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When ordering copies, please to remit for the same as 

above, and state name of patentee, title of fnventioll,and 
d ate of patent. .lddress MUNN & Co., Patent Solicitors 
S7Park Row, New York. 

MUNN & Co. will be happy to see Inventors In person, 
at tbelr oroce, or to advise tbem by letter. In all cases, 
they may expect an hone8t opinion. For such consulta­
tions, opinions, and advIce, no charge is made. Write 
plain ; do not nse pencil or pale Ink ; be brief. 

All business commItted to our care, and all consults­
tieDs, are kept 8ecret and strictly conjl(1,entlal. 

In all matters pertaining to patents, such as condnctlI:.g 
interferences, procuring extensions, drawing assign­
ments, examinations into the vaUcJfty of patents, etc., 
special care and Mtention is given. For Information and 
for pampblets 01' Instruction and ad vice 

Address 
ru:UNN &; CO • •  

PUBLISHERS SCIENTIFIC AMERICAN, 
3'1 Park Row. New York. 

OFFICE IN WASHINGTON-Corner F and 7th 
Streets. oppOSite Patent Omce. 

RATES OF ADVERTISING. 
Back Page - - - - _ - • $1.00 a line. 
In�ide Page - _ - _ _ _ 11i cents a lin e .  

Engrav ngs may head advert"/8ements a t  the same rate per 
line, by measurement, a� the letter-pres8. 

N O T I CE T O  I NVE S T O R S. 

The attention of the Investing public is called to the 
limited remainder of the NORTHERN PACIFIC RAIL­
ROAD SEVEN·THIRTY LOAN. Tbe ullsold balance will 
be soon absorbed by current sales, after whi�h the C om 
pany ha ve resolved to issue only six per ceu t .  bonds. 

There are now more than 500 milf's of the Road in reg­
ulal operattl)n, with a growmg traffic ; surveys and COll­
struction are progressing satiflfactorily ; the eurvey 
prosecuted the present season in connection w1th the 
Stanley military expedition has resulted In tne location 
of an excellent line through western. Dakota and 
eastern Montana, and the C ompany has advertised for 
proposals for grading and brldglng thc Yellowstone 
DiviSion, extendin.; 205 miles from Bismarck, at the 
crOSSing of th � Mlssou -i River, to the crOSSing of tbe 
Yellowstolle in Montana. The Company's lands (amount­
ing to more than 20,000 acres per mile of road) 9re selling 
to settlers at an average price of nearly six dollars per 
acre, and the proceeds of land sales constltute a Sinking 
)<'und for the repurchase and cancellation of first mort· 
gage bonds. 
The Company's seven and three· tenths per cent. gold 

bonds, the last of WhICh are now offered, yield nearly 8}2 
per cent. per annum at the present price of gold. 

All mark.etable securities are received in exchange at 
current rates, and full information furnished on enquiry. 

JA Y COOKE & CO. , 
20 Wall 8t.,  New York . 

MILLING MACHINES. � Universal alia Plain-Gear and Cam (Jutting, &c .  Send for illustrated catalogne to BRAINAHD MILLING MACH. CO.  
_____________ 115 Water St. Boston 

Ba1'nes' Patent Foot & Steam 
POW .. 1· Scroll Saw. 

ts a Foot Power Macbine it is war ·�lnted to sav (linear measure) 
�ti��lf�.r�Yg:,ifftt.���n;i�u�:�W��: nut 3 In .  thick, 7f ft. per minut� ; 1 i n .  thick, 2 ft. per minute. Every builder, cabinet and pattern maker, cuver, or WOI ker in wood should have one. Only E' years in themarkel . yet thousands aTe using- them . Send 
�0;r��1l, �!��f'���R���O��, �ltohn 

WOODWARD'S 
NATIONAL 

ARCH ITECT 
10DOWORKING DRAWINGS: 

Plans, Details, 
Specification s  & Estimates .  , TWELVE DOLLARS, post­paid. 

MON UKTON'S NATIONAL ( Six Dollars, post STA UtnU I LD E lt. 5 paid. 
CARPEN'l'Elt & JO I NER. SIX ,D ollars, post M O N C 1KTON'S NATIONAL � " . 

FrallIing and Itoofing. paId. 
ORANHE JUDD & {:O .. 24a llroud,vay, New York. 

C ORN HUSKER - Philip's Patent - 50 
bushels per hour. S.C.HILLS,51 Courtlandt St .,N.Y. 

MACHINERY· 
NF;W and :Jd-HAN D.-Send for Clrc' llar. CHAS. PLACh , & CO. 60 Vesey st., New York. 

Patent Woodworth, Daniels and Dimension Phners. 
����dU'a�b��J�I��lw�;i'I���t; �1�0�. gr��fe vti��ilra�� tnrers of the celebrated F . rmer Patent Matcher Heads and Antlirlction Cutters and the l' ew En�land Band 
�g:ni 11�b\�:fu���:�sPo�fie��e ��s��W:��1 �\� ass. �ales� 

R.IBALL & CO. 

WAYNE SBORO' 
STEAM ENGINE and 

t;J;j 
� 

1-' >  (Xj t:d  o. t-<  f.t:l F;J  
::r:: 
t;J;j 
t:I 

B OILER WORKS. 
Stationary and Portable Engines, Superior Balanced Slide Valve, all kind Boilers, Cncular Sawmills, Farm E?dg::ss For Illustrated Clrcu;ar{:Jltel�\)t?·, 

Waynesboro', Franklin 60., Pa . 

o I NYENTO RS 
�:�� .MANUFACTURERS 

The Managers of the 42d Exhibition of the American 
Institute, of the City of New York, beg to announce, 
that th e Exhibition Buildings on 2d and 3d Avenues and 
68d and 6!th Streets, will be open for the recep tion o f  
heavy Mach inery August 1 8th and for other articles, 
September l s t 1 873. The Exbibition will be formally opened Sept ember 10th. 

For parti cntars, address " General Superintendent, 
American Institute, New York." 

���--���---=----GLASS 
M

O U LDS for Fruit Jars, Patent 
years at�!J1R�;, alHI (-\leo�f;�ss�;et.::'��;,bf�,::.�l?t��l�;.\� est and cheapest way order direct of Mould Maker. 
Il/�;J1.;\�R��ULAB ATTENTION paid to MOULDS for 
�-----�------------------------
R IVERVIE W A.CADEMY, Poughkeepsie 

N.Y.-Work recommences Sept. it. Boys, "Fall in.' " rro FOUNDERIES, Factories, Ropewalk s ,  
&c.-For sale or lease, blocks of Lots .witb bulkhead 

fs
a
���

r�6�f; Jt�:..ri.�e,�.e;�r;�rms. S.B .SCHIEl!'FF.LIN, 

J) U l!:HK'8 W aTeRMAN'S TIME DE-
'� TECTOn.-Important for al. large Corporations 

��th f�:nril�g�{r��ur���c�i�B�g�lg;a)�� �fw��g������ 
�:�l�ltg:�d. ����e C��:l::.aches dlffeJt:1J8. j-ft��f�,Of his 

N. B.-This detector ;' c�v�':e�Ot/,iWo BIl-�tg�'1;�;e�is, Parties using or seeIng these inetruments without au­t,hortty from me wUI be dpalt wU;.}: according to law. 
NEW & IMPROVE D P AT'fEHNS.-MA. 

CElINISTS' TOOL8-all .lzes-at low prices. 
)j;. GOULD. � to llSN. J R. R. Ave .. NewarK. N. J 

V I E R R A  
PREMIUMS. 

THE ''VILSON SHUTTLE 

SEWING MACHINES 
Received the Grand 

PRIZE MEDAL :� 
AND MEDAL OF HONOR 

FOR THE 
BEST SEWING MACHINE, 

PAGE'S Water Flame Coal Lime Kiln, with THE BE;;)'T MA DE SE �uING 1I1ACHINES, coal or Wood. No. 1 Soft White LIme or Cement, rJ IV If 
witb ul'le of water. C .D .  PAGE, Ps,tentee.Rocbester.N .Y. 

WA NTED 
MACHINIRT-Who i <  capable of  taking cbarge of " Cold 
Presl!led N�t FnclOJ'Y. No one need apply unle�s 
they are perfectly acquaIn ted with al l  necessary details. Address LOCK BOX 129, Pittsburgh, Pa. 

Aluminium Gold J eweln, 
THICKLY PLATED with 18 CARA'l' GOLD. 

Vest CQallls. $2 50 : Loud Chains, $2 . �5d· Ladies' Drf'·'R Rings , set with L�g on diamonds� U.5 . Ladles' half sett. compri Sing Rrooch and Ear Rmgs, $2 .75 ; Ladles' Bracelets, ! pah, $3 50 . Any of the quOVe sent free by mail on receipt of price. Send stamp for Illu8tratpd catalogue . Address 
-c-__ W_._SAINl' & CO.,  223 Dock St.,  Pbil.delphia, Pa. 

$60 A WEEK guaranteed to Agents. Send 6Oc. ·for 
�amples . J . 1I10 ,� ROE, 24! W. 22d St., New York. $425. Upright Engine and Tubular Boile-;:(4iHoRsE POI\ER, with all l'rlmmings ; also (10) HORSE 

POWER. Send for Clrculsl s . 
VARIETY IRON WORKS Co. ,  Cleveland, O .  

=V==-A--N=-:N=-=-O=S'=-rl"-�.A---:ND'S SCIE � UE SERIES-
No 1 ,  Armstrong on Chimneys-No. 2, Colburn on Steam Boilers-No. 3, Jacob on Retaining Walls, 

Now HEADY. In Prtparatioh-No 4. Propol tion of Pins Used in BrIdges ,  by Uhas. E. Bender, C .  E . . with llluslra. 
����t\���g��t�)jli�s�r�lib��::U�I.06� J!c�g��\��Sb��:: ing and Construction of Storage Reservoirs , '" ith illu,­trations. Each part put up in a uniform, neat and attrac� ttve form, l8mo. size, bound in fancy boft� ds . and sold at 50 cents each. D .  VA� N(/STRAND. PUBLISHER, 

'.* Copies Of2��U��;'Kb�i: :crt }i:��r�; :'�!l'o"nW.ic���i of price. 

AND THREE 

Co-Operative M e d a l s  
FOR 

The Best Made 'Set of 
lIarness,  

The Best �Iade Side Saddle, 
The Best Boot and Shoe 

Work, 
Andl the Best Samples 

Cloth Sewing.  

N o  other Sewing 11lachines received Prem­
iums on their mm·lts, which we will prove by 
evidence at o ll r office, and I hat aU reports re­
lating to the contrary are false. 

Machines Sold on Easy Monthly Payments. 
SALESROOlU , 

707 BROADWAY, NEW YORK, 

A nd all other CJties in the United States. 

AGENTS WANTED Address Lock Box 220, Pittsburgh, Pa . 

Machinery, 
Wood and Ir@n WorKing of every kind. Leather and 

Rnbber Belting) Emery Wheels, Babbitt Metal, &c. 
GEO. PLACE ", CO., 121 Cbamoels St. :N .Y.  

Cold Rolled Shafting. 
Ol��:���� ���� ��f�[t�l��,ai!���st�X i�aa�ey f��:�g��� 
to ?.4 ft. Also, Pat. Coupling and Self·olllng adjustable Hangers. GJ;;ORGE PLACE & CO., � 121 Ullbmbers Street, New York. 

Sturtevant Blowers. 
Of every size and de.c8�ljWG�0�rl�\l! g�'b��d. 

12! Chambers Street, New York. 

1 73 
Andrew'S Patents. 

Noiseless. Friotion Grooved, or Geared· Hoist­
ers, suited to every want. 

Safety Store Elevators. Prevent Accident, 
e .. Belt, and Engine break. 

Sm -Burning Safety Roilers. 
Osc ting Engines, Donble and Sinll'l e, 1-2 to orse power. 
Centri u gal Pnmps, 100 to 1 00.000 Gallons 

P!lr Minute. Best PllmJ)s in the lVorld, pass 
lllud, �and, Gravel, Coal, Grain, et,c., with­out imury. 

t!��}g� tcr::�f!'i:s�nrable. and Economical. 
WM. D. A����:� s�r��?New York. 

GREAT REDUCTION IN PRICES 
O F  LE COUNT'S PA 'l'ENT HOLLOW 

LATHE DOGS, and his Machinist Clamps of both Iron and Steel. 1 set of 8 dogs, from % to 2 inch, $6'50. 

P A.TENT llUNCH ING I 
S H E A R I N G  M A C H I N E S .  

With all ModerN. Improvements, in forms adapted to eve· ry kind of vork . W ARRAl\TED SUPERIOR TO ALL OTHERS. Presses &.dapted to all kinds of work. in store ready for 
ShtP1fO�:ES G. WILDER . 121 Chambers St., New York. 

Farrel's Patent Railway Crane, 
Patent Ground Chilled Rolls, 

ROLLING MILLS AND llI l l,L MA C H I NERY, 
Punches and Shears for heavy work-Fly Wheels , Shafts, 
Gears , Pulleys, and Special dasting-A , at Low Pricf's 

FARREL FOUNDRY & MACHINE eo., MO::>ES G. WILlJ)j;R, ::>ELLING AGFNT, 
121 Chamoers Street, New York 

l3 to ��O ��� ����tt;:�!!:;�:�e;�:!����:e:eo�:l���I�i;.e:; 
"orli:. f( 'rUt.ltu t:H::Ir" tIlpare moments Qr sll ihe ume than atanytuiDf 
"'J1'l"'- P ... rU"'1.1!IJ\:!'",9\ fr,� ��'J.r_,t1�" �itho'JI�jIl\ �!('i(t" " Jt"tI)diJ.!,)(Ii.d\.--.M"m., 

SHINGLE AND BARREL MACHINERY.-
chl,.e!lm��gi:'� f:;'�eftar�����jlixl�o�'§�I���dir';,"l.t�g 
t��n��:�&i. oi���;es�t�til£�?� llz�r�: �����no�t:�a.ni�s. 

B O U L T ' S  PA'l'EN T 
CO�\''l i�ed ��':t1��Dlr, 

Pane in 11', & n ove­
taili dg ll'lacltine. 

f���gri1��v�lghllt���l��1i varlOU", size Dovetal 1 -Ing and Routln". The simplest and most usefui :Machine for Furniture , House-finishing Cars , Or­gans, Drawers, Brackets, &c. Useq solid cutters, warranted to cut as free and smooth as flat knives and is no infringement on tbe Gear Combination G'Ilde Head . B. C. M. �1(m�ATTLE CREEK, 

C O WELL paTENT DOOR AND GATE 
J SPRING. worth ten of all others. Won't corrode 

or break. Ask the Hardware dealers for it, or address 
S" le Manufacturer, JAS. H. WHITE, Newark N. J. 
Terrlt cry for Sale .  

Srl']�N I' (')11 I ])J]� S �fe
r
nc�fs

t,�W�iS�.SI1S:� 
" .. 1. ... complete OUTFITS for Clothmg 
Stencils and Key Checks. witb whicb young men are making from $5 to $20 a day. Send for c�talogne and samples to S.M.SPENCER,ll"1Hanover St. ,Boston , MaS8. 

CASTINGS 
in grey Iron made to order 

f?ml!Vrng�l8g�c��t. j,1�e.��r':l'h:c��I: $ h. 0 TO $150 PER WEEK guaranteed to 
• J intelligent and industrious persons, of elther 

���s:��it �VEoS����eX�T f�s��i1�r6�; 8�I�:��: 'Ill�d-

OTIS' SAFETY HOISTING 
Machinery. 

NO. 348 BROPDV�Y, tf$�otk. CO., 

INTERNATIONAL 

INDUSTRIAL EXHIBITION 
OF THE 

Mechanics' Institute, BUFFALO, N. Y. 
Will be open to the public from October 1st to 

October 2lith, 1873. 

EXHIBITORS SHOULTl MAKE BfMEDIATE APPLI· CAnON �'O R  SPACE. 
The exhlblUon building will be open for the reception ofp�<;;i'g�ie1������llliSnef�J?es , Regulations , and C1assifi­cations will be sent on application to the General l\1an­ager. FRANK A. SEARS, President . THEO. G. LEWIS, aeneral Manager ' 

NEW YORK STEAM ENGINE CO .  
llIANUFACTU RERS OF 

Machini sts To ols 
O F  ALL DESCRIPTIO NS, 

98 Chambers St. NEW YORK. 
E . M. M AYO'S PATEN'f BOLT CUTTER 

:J .  Send for IlI Il"trated Circular. CIncinnati. Oh io .  
WOODB URY'S PATENT 

Planing and Matching 
I::Lnd Molding .Machines, Gray & W 00d 's Planers, Self�olling 
Saw Ar�.0"1: rwM£tJ: wo011ii'rit�'i-'l:y������,ev.·Y. ; Send for Circulars. ( 57 Sudbury street, Boston. 

ou a�l{ ",'HY w e  can 8(';l First 
7 rlaIJot) lor  $�90 ? 

costs jess thau $300 $600 l'iallo bOht 
, all of whom make 

profit. W e  Jmve 
ship direct. to . 

His expanding Mandril lS a first class tool which has long been needed by every Machinist. Send for latest circular. W. LE CO UNT, Sonth Norwalk,� Conn. 

THE " PHILADELPHIA " 
HYDRA CLIC JA CK. 
P ISTON guided from both ends; all working 

parts guarded from dust ; single or double pumps, CYl1nder� shafts, rocker anns, pistone, etc., entirely steel. 
��: �� Cil��t��·N��lf��lfbia. ! PHILIP S. JUSTICE. 

I MPROVED FOOT LA'fHI<JS. SELLING 
Everywhere . N. H .  BALDWIN, LacoDla, N.H. 

WHALEN TURBINE. "0 risks to pur"na,er. Pamohlet sent free. SETH WHALEN. Ballstoll Sf)tt, N. Y .  

$72.00 E ACH WEEK. 
Agents wanted everywhere. Business strictly legi l,imate. Particulars free. Address, J. WORtH & Co .. �t. Louis,Mo. 
F-"' OR SALE--The rig-ht to m anufacture and 

Sell the }"latent Stuve Grain BASktlts in the States of OhiO, Pennsylvania, and New York . 8ald Baskets pro­t < cted by numerous patents issued to Horace C. Jones and others . G. 1. BilE WSTER, Appleton, Wis. 

'I'n.." G lllvll l fvll .ViLl", Pittsburgll, ra. 
The atteRtJoH 0:( I:£nglne<:"s alid ArctIiLect.8 18  caned to our Improved Wrought-1rGI. Bpand:, aud dlrders (pat� ented) , III which the compoullr) welds be twt:!en the stern 

�ri !����f rith�I��f���irfn7,��� ��t?r�il�C�\?���]J, �e ;�� prepared to fUrnish all sizes at terms as favorable aB can beobtainedelsewhere. For deRcriptive litl ograph address CarnegIe.KIoman & Co, UaioD Iron Mills ,  Pi ttsburgh,Pa. 

I
:J ORTABLE STEAM ENGINES, COM BIN-

ing the maximum of effictencl' dlfrability and econ-
��le'l;i��J�i���l���notw����re ���:r,OO�1�he1�:�� use. All warranted sat1�factory or n o  8ale . Descriptive drculars se¥i&n /P&III'l.'�ifih'E�d�o�SLa wrence, �l&ss. Liberty st., Ntw York . 

Improved 
THrMAS LEFFEL. 

& HERCHELRODE UFACl'UIU:NG CO:MPANY, Daytt;:'n, Ohio Send for Circular and PrIce List .  

$ 1  1:: 00 Yearly made by Agents In tbelr spare ma­
ti ments pelllng our 32 new articl es .  Send 25c . for samples. G'l'gs free. Am.N ovelty Co .  302 B'way N.Y. 

l\ /fachine Shop and Foundry at H udson, 
.ll'� N.  Y .  Rallroad and River facilities for shiprdl? 
ggD�r a�3���fn�2.0 . s�i!1��Vd1so��\1�� bi·��e :g�{;U:il��SS 
�fJe�

d 
�drri�s� U�ft' ffiight�{i�fI�d�O����ey� already 

The fact tbat thIS sbaftlng bas 75 per cent gl eater I!ttrength, a finer finish, and1s truer to gage,tnan ati) uLlief In use, renders It undoubtedly the most economlc�l. We  are also the sole llia .•. d ... l,u .. turers of the CELEBRATED VOL­
Lll\ b l' A'I . t..U Ll:'LING, ana lUri.J.l�ll l" ujW)' � ,  uu,,-;,gC'l 0 ,  cte. ,  of tbe most approved style •. Price lists wallen on a p p ll ·  cation to JONES & Lj\ t:GIILINb, Try itreett 2d and 3d aveHues, Pltt.sburgh, Pa� 
;;rStocks ot this Shafting t� �io�:n:��'loC:I.'i.l�oby 

Fg���Vi��n M�Ik6lI�,�'j,�r����et. N. Y. PIFfW!;) & WHALD lt .  Milwaukee, Wis . 

Niagara Steam Pump. 
CRAS. B. HA RDICK, 

23 Adams st., Brooklyn. N. Y. 

PUNCHING AND 
DROP PRESSES. 

!�i t��d�:s�t ·tit'k £§�'�£Hii & PARKER PI:ESS UO., 
MIDDLETOWN, ( 'ONN. 

T R A C K L A  Y I N G . 
THE ROADMASTER'S }. SSISTANT 

A:-;D SECTION :MASTER'S GU!DE . 
A IDanual of reference for all concerned in the con struction or l epair of the permanent way of American railroads. containing the best rt"sult s of t'xperiell ce, nnd minute directions for tracklaying, balluEttng and keep inge�ht� ��3s1kp��!,��� $�J;�i�'e1ve copies, $10. 
Orders mtl';{rlrRO'x�n8�iEWi�73 "B:�lad�i�:�s.s;�e 
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A "verMsement8 Will be admitted on this page at the rate 01 
:81.00 per line for earh 'nBert/on. Engravings ma1l 

h.ead adverti8ements at the Bame rate per line b1l "" eas· 
'Uf'ement. as the letter..pre88. 

The value ql' the SCIENTIFIC AMERICAN as an advertising 

""edium cannot be over-estimated. Its circulation i8 ten 
time8 greater than that of any 8imila.r· journal now pub. 

lished. It (Joes into all the States and Territories, and i8 
read in all the principal libraries and reading-roorns oJ P R I C  E 
the world. We invite the attention of those who wish to 

make their busine88 known to the annexed rates . .A bust- S ness man wants something more than to see his adver­
tisement in a printed newspaper. He wants circulation. A 1f it i8 worth 25 cent8 per line to adverti8e in a paper oj 

LUBBlCA TOB.S. 

three thou8and circulation, it i8 worth $8.75 per line to 

D REYFUS' transparent Self-act­
Ing Oilers, for all sorts of Machinery and Shafting, are reliable in all seasons, 

nl�g �u�fifC'ln"\o�h�o�Ec�N';tfs'lj; "'"",,.._1; now adopted by over 150 R. R. In the U. S., 
advertiBe in one of forty·five thou8and. W NILE�!QQ� !:�RKS, S 

�'1 i'll�ngr��ElH���f�£'lg�N::t N.Y. 
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SILICA.TE OF SODA. 
or Soluble Glass. L .& J. W. FEUCHTWANGER, 55 Cedar St., N. Y. 

Todd & Rafferty Machine Company, 
MANUFACTURERS OF Tbe celebrated Greene Variable Cut-Off Enldne ; Lowe's 

ft�;;��S��f�i'i����!rtI'J.����r:�n�1����I�gl{;;�·1vgl!�i 
kinds. Steam Pumps, MUI Gearing, ShaftlngA &c. i Silk, 
l�:'n?sa��Th����lj'a��lhl!'���a��:r�nemcoJ:�a��g: 
lsts' Tools ; for Judson's Governors an8 Stop·Valves : 
Sturtevant Blowers ; and Differential Pulley-Blocks . WAREROOMS. 10 BARCLAY ST. , NEW YORK . WORKS, PATERSON , NEW JERSE=-Y==. ==-___ _ 

. --WIRS-B.OPS. John W. Mason & Co. , 4S Broadway, N. Y. 

Veneer Cutting Machines 
SALE. FOR 

ONll: ROTARY MACHINE, cutting 4 ft .  loug 
aud 4 ft. diameter. ONE SLICING MACHINE, cutting a ft. 6 in. 

Bot�OI�gperfect order, with pulleys, shafting, etc. Com· 
plete for immediate use. Price low. Address GEO .  W. READ & CO., 

186 to 200 Lewis Street, E. R., New York. 
D O U B L E  A C T I N G 

B UGKET-P L UNGER 

St��!:�pS 
VALLEY MACHINE COMPANY, 

CHAMpION SPRING MATTRESS-The 
latest and best !mQrovement. Do you . want a healthy' and comfortable bed?  . Here I t  i s .  The softest eaSiest, chea�est. most popular, and durable Sfrlng Bed 

��e'fe"�f&out\t bWt!�IWg��p��:lt1"i t�ga�i��� ��:-::: 
gr:t"Jb��:.l.sPE�s'lryS������:h:!�:I�t��retl,"e e*��!lJ Can be lifted, turned, or rolled up like a blanket. Both sides alike. N G frame. no wooden slats, no straps. May be USM on lloor without bedstead. No under bed re­quired. Needs only half thickness of hair mattress. The regular size double bed, 4 ft. 6 1n. by 6 ft., contains 19'� steel upholstery springs and welll'hs only thirty 
��er�@�a������� t��7s����O�lyi�i;�I: ���h�� ���� Send for plr.torlal circular. Retail price of double bedI f£� w��m�e�\��r�\IlJl���::t �� 'l};:�;!t,re. t���nf:��ri't_ ed. F. C. BEACH & CO .• Makers, 102 Chambers St . •  cor. Church New York. 

B U I L D E RS SEND FOR BOOK CATALOGUE 
BICKNELL, 27 Warren st.,N.Y 

Machinist's Tools 
EXTRA HEAVY AND IMFROVED. 

' 

LUCIUS W. POND, MANUFACTURER Worcester, Mass. Warerooms, 98 Liberty Street. New York. 
A. C. STEBBINS. AlI"ent. 

�haFb2,�Y:���w,l!!e:d eaper, entitled " Cricket on the Heartht at one dollar a 
b�a�e\��'tt��c��;rfl�� �im������ t::'�n\�� 'll°;:gls':ll�. factory. We have not been asked to return a dollar yet. 
100,000 already sold. Sixteen large pages. The best and 
��;\t���t �5��ro�ti��e"rii��dihs�£�i\��?mlg��r:*"ln���: Send 25c. tor the paper three months, and terms. JONES IJ; HADLEY, Publishers, 176 Broadway, New York. 

THE 
AMERICAN 

Tnrbine Water Wbeel Has recently been Improved and snb 
��:r�o�� Vigr;:::, iJ���.��h��'f:: higher average results than any Tur� blne Wheel ever known. A full re-
�tr'lLW':l i'iM�t"��:b�ytotn.SJg-:,r.T 

MORRIS, TASKER & CO., 
MA�UFACTURERS OF 

AMERICAN CHARCOAL IRON 

Boiler Tubes. 
WROUGHT-IRON TUBES 

AND FITTINGS, FOR GAS, STEAM 
WATER, AND OIL. 

IITSteam and Gas Fitters' Supplies, Machinery fOI Coal Gas Works. &e. &c. 
NO. 1 5  GOT.D "T • •  NRW VOR.K. 

U T£ S T,r HAV E: P i=< O v £ o  
N r. 9 URNHAM'S N E.W TURB INE 

WATERWHEEL 
TO BE THE  BEST EVER INVENTED 

PAMPH!. FT FREE . ADDRe-SS YORK PA 

AMERlCAN SIW CO " 
No. 1 Ferry St. , New lark. 

Movable-Toothed Circular Saws 
PERFORATED CROSS-CUT, 

AND 
SOLID SA WS. 

ALSO, I V E N S  & B R O O K E S  P A T E N T  
Eccentric-Geared Power Press. 

PORTLAND CEMENT, 
From the best Lon�"fl:fu�n:itl't':t;�1;rkc;r3';;��lir�f. A Practical Treatise on Cement furnished for 25 cents 

I RON PLANERS, ENGINE LATHES 
Drills, and "ther Machinists' Tools, of sw-erlor qual· 

Ui:h o��a#�c�'i.�:�:�I��w 
F� ��},IO:ANU'f r8�cd�: ING CO. New Haven. Conn. 

N. Y. Safety Steam Power Go . , 
30 CORTLANDT STREET, 

N E W  Y O R K .  --0-
Superior STEAM ENGINES AND BOIL­

EES, by special machinery and dupli­cation ofJEarts. They are Safe, Eco� 
�fe��CS!ra:::�%��?¥:�:g�;:�;i�� ENGINE AND BOILER is peculiarly adaRted to all pu�ses requiring 
���l �o�eloo ����: ;�.:�� ,ef:\�i:.t Send for Illustrated circular. 

2 .HE HEALD &; SISCO 
Patent Centrifu�al Pumps, 

VERTICAL & HO:l(IZONTAL. 
Fir8t Premiums at New Orleans, Cincinnati , and New York. U Medal Of Speeial. Award," American 

Perfect satlsfactlo�n:�;�;�t��;r: The cheapest, most durable, popular and successful Pump known, for Paper Makers, Tannersh Contractors, Brick Makers, DistIllers, 
���re�J:rgF���ki:���:d��i,rla;:1:at1���l:��'Il��8i�:: ted �amphlet.free. 6&> references to partIes actually using thXdd���' 1U:t�f>�M�SS��6�,t ��fJ:i�s��t�:n*�l: 

power, 
JAMES LEFFEL & CO., 

SPRINGFIELD, OHIO, or 10ij LIBERTY I3T., N. Y. CITY. 

RANSOM SYPHON CONDENSER perfects 
and maintains vacuum an Steam Engines at cost of one Der cent its vallie. and bv its · use Vacuum Pans ale run with lull vacuum without Air Pump. Please call at the Company's omce, Buft'alo , N. Y. Circulars sent to any address. 

Distance Makes No Difference. 
An examination of our listljior orders for the last few 

years would give some Idea'of the extent of the Great 
West. We have sent Single Waltham Watches to Seven 
Thousand Three Hundred and Nlnety·four 

7,394 
different places by Express or Mall, and the larger half 
to places west of the Mississippi. Pennsylvania,Ohlo and 
illinois are at the head of the list ; but California, Ore­
gon and Texas follow close behind. We mention this to 
show that distance from New York makes no difference. 
We can send to Vancouver's Island or San Diego just as 
well as to Jersey City, and at the 8ame prices. There 
are two Interesting facts in this connection : one Is that 
the farther the place west, the heavier the watch wanted. 
This we learn from our orders . The other Is that the far· 
ther the place west the higher the prices (not Qurs but 

other dealer8) ; thus, a watch that we sell for $20 Is gen· 
erally sold for $80 In Kansas, while for the same in Ore· 
gon the price would be about $40. This last fact we learn 
from the letters our customers write, expressing their 
satisfaction with our goods and prices. Every one who 
wants a watch should at least write for our Price List. 
We send it free. 

Address 
B O W A B D  &. C O., 

No. 222 5th Ave. , New York. 
IIlrMentlon SCIENTIFIC AMERICAN, when you write. 

��� �o��� PATTERNS & TOOLS FOR SALE 
prOfits The Burdon Iron Works (Hubbard & Whittaker) offer �� .• ���,;�';!.,:.o,�,Ve'''wUaVrk, N . J. for .ale their large stock of valuable patterns, including 

IRON STEA 1llSHIP B UILDERS. ��l-W��\��re�se� i:l'�gc!,.�'&.:'1W:. ;lr��lfbiJ. Fdrle����; �il�: 

& tlon Clutch and Friction Wheels; Screw,Lever, Drop and 
NE ' FI·E 

. 
LEVY Hydrahlic Presses ; Boller Heads, Drum Heads, Boller 

.a. , Fronts,AshPans, Grate llars and Circular Grates ;  Pillow Blocks, Hangers and Boxes. Also a lot of Lathes, Drills, PENN WORKS, Planers, swuljiifl<ljDlle&MWH�:j,��KER. MARINE ENGINE� BOILER� AND BUILD- Frout & Pearl Sts • •  Brooklyu, N. Y. ERS O:�Mi���Pl&. lA�INES, . ·p RIN TED AT THE INDEPENDENT 
::K=::I=D:-:D=E=R::'::"::--P::A-:-:S=T:::I:;:L:�E=S'---

-'-:
A--:::S-u-r'e --::R::-e-:lCC"l· e-f:-:"fo-r-

;
·
1 Press Rooms, 19, 21, and 23 Rose Street, N. Y., with '" 30 Cent Cut Ink, from G. H. MORRILL'S, 149 Washlng-. Asthma. STOWELL & CO. CMrlestown. Mass. ton street, Boston, Mass. 
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T H R E E  P L  Y R O O F I N G ,  In Use Teu Years. A good article, well recommended, and suitable for 
�l���r �i'b"1 �Jld'jli�}gf�o.�i��:?Je�¥:����rN ��d /g,.�. 

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

MANUFACTURERS, TRENTON, N. J. 
FOR Inclined Planes,Standing- Ship Rigging 

Brid.ges, Ferries, Stays, or Guys on 1Jerr:Jcks � Cranes, Tiller Ropes, Sash Cords of Copper and Iron, LIghtning Conduct,ors of Copper. Special attention gh en to hoist­ing rope of all kinds for Mines and Elevators Al.Pla- for 
gt::'�:feFo'i¥rl;!�I.�fo'h �ih�����O�;n'WI�'� �o��s. fo,{ large stock constantly on hand at New York Warehouse No. 117 Liberty street. 

THE 
LATEST IMPROVEMENT 

IN 

ROSEWOOD, WALNUT, WHITE HOLLY 
SATIN WOOD HUNGARIAN ASH, AND 

ALL KINDS OF WOODS. 
IN LOGS, FLANK, BOARDS, AND VENEERS. 

GEO. W. READ & CO. , 
Mill and Yard. 186 to 200 LewiS St . •  cor. 6th St . ,E. R.,N. Y 

fI= Jl?�gl'J:eblc��i�;���Pglt�ro���I�':fJ'����'CI�t�d .  

Fir e ! F ir e ! 

The Pulsometer or Magic Pump. 
The Simplest, most durable and effective steam pump now In use. Adapted to all situations and performs all the functions 

�ea� ��d·�lr��� �i����i!;:r�o�����eft� N othlnR to wear out . Will pump gritty or muddy water without wear or In1ury to its parts. It cannot get out of order. 
C. HENRY HALL & CO. ,  

2 0  Cortlandt Street, New York City. 

N OYE'S MILL FURNISHING WORKS 
are the largest In the United States. They make Hurr Millstones, Fortable Mills, &lnutMachines, Packers, Mil! PIcks, Water Wheels, Pull_ys .nd Gearing, specially adapted to 1l0UrlI�Il��'l'WM'i!f ���a6'lf.u�uffalo, N. Y. 
SILICATE OF SODA. 

L. & J. W. FEUCHTWANGER. 55 Ce'lar St" N. Y. 
HOUSTON'S PATENT 

TURBINE WATER WHEEL 
","UOI'!."":" , Strongest, Cheapest, B est. 

In the test at Holyoke, in 
1872, the Houston gave the 
highest percentage ever 
shown In a reliable test and the highest aver age re­
sults ever obtaiued. In 
�����:lr��r;: lrt�V��p����: ity over all others . Emer· son's full report furnished on application . Send for Circu· lar. MERRILL & HOUSTON IRON WORKS, BelOit, Wisconsin . 

P. BLAISDELL & GO. ,  
MANUFACTURERS OF THE BEST 

Patent Drill Presses. with Quick 
Return Motion, 

In the Market, also other Machinist Tools. 
SEND FOR CUTS. WORCESTER. MASS._ 

TERMS. One copy, one year 
One copy, sIx months 
(,lne copy, four months 

$8.00 
1.50 

1.00 
One copy of Scientific American for one year, and 

one copy of engraving, .. Men Of Progress " 10.00 
One copy of Sclentillc Amerlcau for one year, and 

one COpy of .. Science Record," for 1873 4.5� 
Remit by postal order, draft or express. 
The postage on the SClentifia American Is llve centoper 

quarter, payable at the omce where received. Canada 
subscribers must remit, with subscription, 25 cents ext", 
to pay postage. 

AddresBall letters and make ail Post bruce orders 
drafts payable to 

lYIUHH &. 00., 
37 PARK RfiW NEW Y01U' 

T' HE "  Scientific American " is printed with 
CHAS. ENEU JOHNSON", CO. 'S INK,. Tenth and 

LomblU"d Its,, PhIladelphia aud �9 Gold sl.1 New York. 
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