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GLASS MAKING AT THE CENTENNIAL EXPOSITION,

There isno portion of the Contennisl Exposition more
generally interesting, or which at all times attracts greater
crowds of people, than the glass factory. This Is located in
a separate bullding, In rear of the huge shed whoerein are
exhibited the stoam sawing machines, and there,for the first
time In the history of any world's fair, the visitor may with
ness the entire glass-making procoss. Two weoks before the
Exposition opened its gates to the public, the fires under the
great cluster of pots were lighted, and sinece then, some
soven tuns of materials have weekly been melted and con-

verted into tumblers, and goblets, and vases, and the hun-
dreds of minor articles designed as souvenirs of the Cen-
tennial

The operation of glass making beging with charging the
pots, which are huge crucibles of clay arranged around the
central fire of a huge furnace, the lofty stack of which,
always pouring forth smoke, I8 a prominent object in any
distant view of the grounds. In these pots the raw materials,
sand, pearlash, lead, soda nsh, lime, nitrate of soda, various
oxides, etc., aro placed, proviously being thoroughly ground
and mingled with broken glass. Each pot holds about 1,600

1bs. of Ingredients, and but hslf of the total number of
pots are worked at & time. A part of the charge is first in
perted; then as this melts more is added, and thus the re-
ceptacles become gradually filled with melted “ metsl.” The
fire Is now urged, and ths workmen constantly thrust their
long iron bars into the viscid dazzling mass, withdraw a
huge drop or two st a time, and examine it, until at last the
bubbles, which at first are thickly scattered through it, be-
come fewer and fewer:the scum which formson the sur-
face is ladled off, the heat Is carried to the highest degree
Continued on page 808.
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Scientific dmerican,
ULTRA-DARWINISM,
The story s told of atourist among the mountains of
Wales who, amazed at the contrast between the thought
and the lavgusge of a village preacher's sermon, asked an
explanation of the marvel. The honest preacher confessed
that, in default of ability to write an original sermon, he
made & practice of translating the sermons of o leading En-
glish divine, first into Welsh and then into the dialect of his
hearers: by which time, he naively remarked, *“ the author
himself wouldn't recognize them.”
Sometimes we think there must be some such process of
transiation continually going on with regard to scientific
discoveries, a translation into a dialect as unscientific as the
Waelsh preacher’s was un-Eoglish; and what is worse, the
the would.-be scientific teachers usually maoage to impart &
greater confusion into the thought than the Welshman did
into the language,
Anything about Darwinism, for example, in almost any
religious newspaper will serve as an illustration of this pro-
cess and its results. But the mischief is unhappily not con.
fined to the religious press, so-called. It turnsup in all
sorts of places. One of the prettiest specimens we have
seen lately appears in the last report of the Secretary of the
Massachusetts Board of Agriculture. The chairman of the
committee on poultry, discussing new breeds and how to
produce them, gravely remarks:
““We are not of the number of thoge who believe in the
ingenious but improbable theories of Darwin. The princi-
ple of selection, perseveringly carried out” (practice of se-
lection, we presume, is meant), ‘‘is productive of wonderful
results ; but thereisa limit beyond which progress is impos-
sible, and it seems to us that the burden of proof rests with
these philosophers till they can show hybrids which are ca-
pable of producing their like continuslly and not exception-
ally. Neither do we believe with another learned profes-
sor that the strong desire of the original Bengal tiger to
conceal himself, while crawling through thickets and cane-
brakes, produced the stripeson his body. If it did, why,
wn may ask, did not that desire go a Jittle further, and pro-
duce & skin of a pea-green tint, which would have been a
much better protection ¥’ The italics are not ours,
This is a very pretty specimen, since it combines in a
short paragraph so many of the leading errors of theory,
fact, and logic, which characterize the writings of anti-Dar-
winists everywhere. The first stroke is to beg the question
by calling the theories of Darwin, in & lamp, ** ingenious
but improbable.” There is no possible reply to that except
a flat denial, and that goes for nothing in an argument,
The next stroke is an appeal to “ fact,” in an authoritative
way, very convincing to those who do not know that the

221 facts are overwhelmingly against the position taken.

Our poultry man’s logic was in this wise: If specific evo-
lution by variation is true,then crosses between related spe-

25 | gies ought not to be invariubly infertile. They are infer-
%6 | tile: in other words, are incapable of producing offspring

able to breed with each other and breed true. Therefore
evolution is false, and the theory of distinet and separate
specific creations is true,

But it happens that the asserted infertility of plants and

5% | animals produced by crossing those of different species is

not true : and in producing this as a crucial test of Darwin-
ism, the objector only confesses his profound ignorance of
Nature. Among plants, fruitful bastards are plentiful; so
they are among insects, fish, and birds. And they are not
uncommon among the higher animals.

For example, systomatists have never questioned the spe
cific distinotness of the hare (lepus timidus) and the rabbit
(lopus euniculus); yot for a quarter of & century & cross of
these two species has been bred for the table in France, In
their natural state, the two species will not pair, but when
bred together from birth there is no aversion; they pair
frecly, and produce offspring which are neither hares nor
rabbits, buta clearly marked hybrid species, capable of pro-
pagating itself by pure in-and in-breeding., But this is not
nenrly so remarkable as the cross of gonts and sheep—two
distinet genora—Dbred for industrial purposes in Chili. In
this case it happens that only the offspring of the he-goav
with the ewe are fertile, the ram and the she-goat pairing
but rarely, and then without result,

But we have wandered a long way from our typical anti-
evolutionist. The faults we have pointed out nre followed
in the same short paragraph by two others, equally charae-
teristic and possibly more common among that sort of wri-
ters ; the first is misropresentation, the second, erroncous in-
ference from incorrectly apprehended facts,

If he ever existed, the ** learned professor.” who account.
ed for the tiger's stripes by the strong desire of that animal
to hide himsgelf in cano-brakes, has been dead a great many
yours: 8o muany that Darwin and his friends may fairly bo
reckoned innocent of any responsibility for his intelleotusl
vagaries, Only protentions ignorance conld serionsly refer
to such an ultra. Lamarckinn view in connection with mod.
ern Sclence ; but our poultry man evidently thinks the hy-
pothetical learned professor a model Darwinist, and the ex-
ample given a true illustration of the acoepted method of
ovolution, It is n charncteristic blunder of the sohool of
thinking and writing which he so happily reprosents.

But the most charming exhibition of sclentific and logical
verdancy-—pos-green tintedness, one might say—also charac:
teristic of the school, appears in the closing question, 1t is
triumphantly funny, Jost think what a conspicuous object
n pes-greon tiger would be In the customary haunts of
tigors!

Whather hie got his color by desiringit, or by the nataral

n
Blagle coples of any desired pumber of mclﬂvrrblllrn S0L o Ay
o6 receipt of W ceats.

process of variation, with the survival of the fittest, u pea.
green tiger would be equally sn lmpossibility ; while for
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protection amid thickets of vertical stems, white and brown,
and casting the blackeat of shadows in the glow of a tropi-
enl sun, no other coloring of his coat would serve nearly as
well as the one he now enjoys. Tiger hunters declare that
amotionless tiger is all but invisible amid jungle growths,
even when his form is fully exposed,

At this Iate day it would seem impossible for an intelli-
gent man—much more a man who aspires to be a teancher in
any department of nature-study, even poultry breeding—to
cram so many typical blunders unwittingly into one short
paragraph ; but there they are, and we suppose that men
will go on doing the like just as long as it remains more
fashionable and ** orthodox " to denounce Darwin than to
road him, so much easior to sottle questions of scientific
theory off-hand than to examine them by the light of sound
oxperience and verifiable observation.

Pt
WAS IT VULCAN?

In our recent article on the intra-Mercurial planet, we
published & communication in which a correspondent re-
ported his having witnessed the transit of a dark body
ncross the sun’s disk on July 23, 1876, at about 8 P. M.
The instrument used, a 24 inch telescope, defined the ob-
ject ns a clearly cut circle, not jagged nor presenting the
well known characteristics of a solar spot.  Observations
made a few days after revealed no trace of the phenome-
non.

Our correspondent’s observation is now confirmed by the
letter given below. The writer, Mr. Samuel Wilde, is a
gentleman of wealth, owning a private astronomical obser-
vatory, in which is located the 6} inch refracting telescope
to which he alludes. This instrument is the largest of its
clnss in the State of New Jersey., It will be noted further
that both Mr, Wilde and our correspondent B. B. saw the
phenomenon from the same locality, Montelair, N. J., at
nearly exactly the same time;so that, the conditions of
weather, ete., being precisely similar, the mutual confirma-
tion of these two independent observations is all the more
marked.

We hazard no opinion as to the nature of the occurrence.
The circumstances, on one hand, are in every way opposed
to its being a sun spot,while on the other they certainly tally
with the descriptions given by Lescarbault and others of
their observations of a supposed Vulcanian transit. The
problem is one for the astronomers to solve, and to them we
leave it. Meanwhile, here is Mr. Wilde's letter:

To the Editor of the Scientific American :

Accidentally hearing of the article in your paper of Octo-
ber 21 on the subject of the intra-Mercurial planet and of
the observation by your correspondent (B. B.), it brought to
my mind an observation of the sun I had on the same day,
Sunday, the 23d of July Jast. Having some friends visiting
atmy house, they desired to see the spotsonths sun. Know-
ing that none had been visible for some time, and the day
be%n exceedingly wnrm and my observatory some little way
off, they concluded to stay in the house until T ascertained if
any were visible. Atabout one quarter to three oclock 1 di-
rected my telescope (a 61 inch) toward the sun's disk, and
immediately perceived a well defined dark round spot on
the lower left portion of the sun, substantially as given in
B. B.’sdrawing. | watched it 25 or 80 minutes, when, the
sun becoming obsenred by a passing cloud, I returned to the
house. Knowing that the spot was of unusual charncter,
entirely different from any sun spot | had ever seen before, 1
remarked to my friends that none of the usual spots were
visible, but that 1 had observed a dark round spot, apparent-
ly moving, which looked like the photogr.ph of the transit
of Venus. Not knowing of the expected appearance of Vul-
ean, I took no note of its motion; and the occurrence had
passed from my miad until my attention was called to the
article in your paper. I used the solar prism, thus having a
white light. SAMUEL WILDE.

Montelair, N. J., October 24, 1876,

The French scientific periodicals which have arrived since
the above was written are filled with discussions and news
ralative to the supposed planet. M. Leverrier has reviewed
his calculations, and now rejects all previous observations
but five, three of which occurred in the month of March in
the years 1840-06, and 1859, and two in October of 1502 and
1840, Combining these, he calculates an orbit with greater
precision than heretofore, determining the positions of the
imaginary planet within half a degree. The result in that
he now announces the Vulcanian year as neither 42 nor 28
days, but as 33:0225 days.

Next comes Sefior Ventosa, Astronomer of the Madrid
Observatory, who proceeds to annihilate Weber's obsorva.
tion, on which all the present excitement is founded, On
April 8, st 23h. 18m. Berlin time, Sefior Ventosa saw a sun
spot and noted its position. On April 4, at 4h. 25m. same
time, M. Weber saw his supposed Valean, and noted its lo.
cality on the sun's face. Caleulnting back from Wober's
position, for & period of 5 hours and 7 minutes, brings
Wober's planet in oxnctly the place where Vontosn saw the
spot. Ergo, Wobor saw a sun spot; and as M. Leverrier
himself accepts this conclusion, there is an end of Weber's
fragile foundation. But this need not arrest the work of
astronomers who are still watching the solar face.
are the two observations of our correspondents which yet
remnin, and which are certainly much more valuablo and
better authonticated than that of M, Weber,

M. Janssen, the distinguished physical astronomor, ha,
sent tothe Frenoh Academy of Sclonces the following notos
which offers excellent suggestions to observers. The
roundness of an observed body, ho says, on the sun's face Is
not & specifio charactoristio of an intra-Morcurial m

five or six hour Incon-
3

neither doos Its disappesranocs after
testably prove a planetary tranalt, Thore exist, ho

k1 N

features determined from the constitution ot@p

which allow, even during the brief W ¥
observation, of deciding whether the phenor

=Tty
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1&%1&. The sun's surface is covered with
, Which are enlled various names, but which are
amiliar to any practised obsorver, These become

modified near the sun spots, and the Intter (independently

of the penumbra, which rareiy s abwent, especially about
round 8pots) nre surrounded with olreular facule which al-
o8t invariably throw out nppendages. A body in motion,
rposed botwoon the ey and the solar surface, should
o6 n succession of oolipses of tho grannlations, cover-
ing thoso toward which it progresses, and uncovering others
behind it. This phenomenon of emersion and immersion
18 the most declsive test during u rapld obsorvation. It ro
quires, it I8 true, & good Instrument of ample enlurging
power; but observations made with small instruments are in
any case doubtful, as they cannot include all the trae char-
acteristics of the phenomenon,
- Photography nowndays gives us such perfect solar images
that it may bost be used in work requiting great precision.
The photograph of  transit, if made with  proper instru-
ment, carrios with it the stamp of authenticity, and is bot-
ter than the most perfect observation of the ablest astrono-
maer. In order to search for Vulean by photography, o sue-
cossion of pictures of the gun will have to be taken so rap-
idly that no time, sufficient for & transit to take place, will
ohz: botween any two, A revolving apparatus using dry
plates and working antomatically,so as to take s photograph
onee an hour, would answer all requirements best, especial-
1y a8 the astronomer, by using dry plates, can afterwards de-
velope his images at his lelsure, or noed not concern himself
with photographic manipulations at all. A certain number
of such instruments, says M. Janssen, distributed system-
atically over the globe and kept golng for a few years,
would explore the solar regions so thoroughly as to settle all
question as to whother an intra-Mercurinl planet does or does
not exist,

THE CENTENNIAL AWARDS,

Viewing its work as a whole, the Centennial Commission
has done wonders, it has made the Exposition a grand suc
cess, it deserves the hearty thanks of the people, and will
got them. But its action in respect to the awards will, we
fear, givo considerable dissatisfaction.

It was decided to make supplementary awards, and there
upon & board of judgesof appeal was constituted. Had this
board proceeded to review cases where injustice and over-
sight waus charged, und to issue favorable reports when the
facts warranted, signed by its particular members, all would
be well; but probably incited by exhibitors who would not
abate their demands one jot, and who wanted just exactly
us valuable a report as their competitors had received in the
first instance, and nothing else, the Commission concluded
to render all reports equal by erasing the names of all the
judges on all the reports, and substituting therefor the sig-
natures of Director General Goshorn and Secretary Camp-
bell.

The action, we learn, has been taken in the face of the
opposition of General Walker, the Chief of the Bureaun of
Awards, and of prominent members of the Commission.

THE RETURN OF THE BRITISH ARCTIC EXPEDITION,

The British arctic expedition under Captain Nares, com-
prising the steamers Alert and Discovery, has returned, the
Alert having arrived at Valentia, Newfoundland, on October
27. The ships left England on May 30, 1875, and entered
the ice off Cape Sable, on July 29. After a severe struggle,
the north side of Lady Franklin Bay was reached, and here
the Discovery was left in winter quarters. The Alert pushed
on up to latitude 82° 27/,and there wintered. At this point
the sun was invisible for 142 days, and the lowest tempera-
ture ever recorded was experienced. Themercury fell to 59°
below zero,and remained so for a fortnight,and at one period
reached 104° below zero. Sledge parties were fitted out, one
of which traveled 220 miles to the eastward, and the other
went to the north, proceeding on Iand up to 83° 07/, and
thence on the ice to 83° 217, Further on, nothing but ice
could be seen, which was so rugged that scarcely a mile of
advance could be accomplished daily. The floes in some
places measured 150 feet in thickness. Four men died
from the effects of the cold. Finally, becoming convinced
that it was impossible to get any nearer to the pole, and see-
ing that his men were succumbing under the hardships, while
the Alert herself had been much damaged by the ice, Cap-
tain Nares started homewnrd, leaving Smith Sound on Sep-
tember O last,

This expedition, it will be remembered, was fitted out
with every aid to polar exploration which Science counld de-
vise or the experience of the oldest arctic explorers could
suggest. That it has failed to reach the pole is proof of
the enormous difficulties to be overcome in that undertak-
ing, rather than of any inadequacy to the task of those who
attempted it, Indeed,we may believe that, after latitude 82°
is reachied, the obstacles nugment in some compound ratio.
The results which have been obtained are, however, of con.
siderable importance. Captain Nares has reached the high-
est northern point ever attained, latitude 83° 21". The Aus-
trian expedition, which sailed, in 1872, toward Spitzber-
gen, only reached Cape Fligely in 82° 5/, and sighted Cape

Vienns in 83°, It is remarkable, however, that the Polaris,
11l equipped as she was, reached 82° 16/, and wintered in
819 38/, while Hall, with & slodging party, pushed onward to
B2° 307, Captain Nares has, therefore, advanced 51 geogra-

phical miles further north than the American explorer,
and has approsched within 400 miles of the pole,

The details of the other sccomplishments of the expedi-
tion which have reached us are very meager, but indicate

that Captain Nares' forthcoming report will be of consider-

Scientific Dwevican,

abloe value. President Land, usaally marked on arctio maps,
hns no existence. Ludy Franklin's Strait is really o bay;
and from the fnct that travel was conducted on the ice to
the highest point reached, it would weom that no open polar
#ea  wis encountered.  The northernmost point seen In
Groenlund, was in latitude 82° '07°  Excellent conl was
found near the place where the Discovery wintered, and o
number of valuable sclentifie collsctions and observations
waore made,
The Pandora ig still in the ice, and was met by the Alert
on Oaotober 10 (where, not stated), when shoe signaled “all
waoll."

—— ———eatr——

THE NEW YORK AQUARIUM,

The now aquarinm at the corner of Brondway and Thirty-
fifth street promises to be a positive and genuvine addition
to the city’s resources for instructive entortainmont. It Is
u pity it could not have been placed, ns first proposed, in
Contral Park, and mnde & part of the valuable zodlogieal ex-
hibition already so popular there ; but as that was imposaible,
we are thankful that Mr. Coup has had the cournge to un-
dertake it ms n private venture, Unless we greatly mis-
Judge the interest which most Intelligent people take in
such things, the enterprise eannot fail to command its full
meed of recognition nnd reward,
At present, however, the aquariom labors under serious
disadvantages as un exhibition, The water in the tanks is
still almost turbid with decomposing vegetable and animal
matter, making it difficult to see the objects exhibited, and
even more difficult to keep them alive nnd well; while the
work of stocking has been seriously hindered by the bursting
of tanks and the death of many rare and valuable fish and
aquatic animals, Nearly all the first supplies, including
two white whales, were lost before the tanks were in pro-
per working order; and many objects which might other-
wise have been saved were killed in consequence of the ob-
gorption by the water of poisonous vapors from the freshly
painted and varnished interior of the main hall.

All thege obstacles and mishaps, it is to be hoped, will
soon be corrected and overcome; the water will be freed of
organic matter by seration ; new objects of interest will be
added, nnd in alittle while we may expect to seée an exhi-
bition of aquatic life such as will compare favorably with
thoge which have proved so popular and instructive abrond.

Already the collection contning representatives of many of
our prineipal salt and fresh water fishes, with a few that
are raro and curious, besides turtles, alligators, seals, a
young whale, and a considerable number of the lower forms
of marine life, In capacity the building compares favora-
bly with the more important aquaria abroad: not so large
as those of Manchester and Brighton, but fully equal in
tankage to many of the most useful and successful. The
main tank, which has a front of 65 feet. is the second in size,
it is said, in the world. Here, at present, are numerous
dog fish, a regular shark of considerable size, a gigantic
sturgeon, several large sea turtles, and a number of skates and
rays. In the center of the pavilion is a raised circular tank
30 feet in diameter, now occupied with & white whale calf
from the Gulf of St. Lawrence. In front is a depressed
pool of equal dimensions, where three active and clever
seals have already made themselves the pets of numerous
visitors. Back of the whale tank, and occupying the larger
part of the western end of the pavilion, are the sea lions’
pools, surrounded by an attractive rockery, and spanned by
a rustic bridge from which a good view is to be had of the
entire exhibition hall.

The northern side is devoted to a row of large tanks, lined
with rockwork and tenanted at present with numerous re-
presentatives of our principal lake, river, and sea fish, be-
sides crabs, lobsters, anemones, and the like. Four of these
tanks present a crystal frontage of 8 feet by 10 feet each ;and
a dozen smaller ones have 4 by 5 feet fronts. On the south-
ern side are twenty-five or thirty table tanks, glazed on all
sides, for the exhibition of the smaller fish, crustaceans, ete.;
alarge tank for trout and allied species; and—one of the
most valuable features of the aquarium—>Mr. Mather's
tank for fish hatching, now occupied in part by an interest-
ing lot of California salmon eggs in process of development.

The arrangements for securing & constant circulation of
water through the tanks, for aerating the water when it en-
ters the tanks, and again when it is on its return course to
the main reservoirs, and for hastening the oxidation of the
organic matter originally in the water and constantly being
udded to it by its inhabitants, are ingenious and satisfactory.
By these means only the loss by evaporation and leakage has
to be replaced, the original sapply of water being used over
and over again, as in Nature, while undergoing a perpetual
process of purification.

Specially to be commended are the educational featares of
this new enterprise, particularly those designed to assist
practical students of marine life in the prosecution of their
researches. As anadjunct to the aquarium, it is proposed
to have a free scientific reading room, and a laboratory, pro-
vided with experimental tanks, dissecting tables, micro-
scopes, and other appliances for the critical study of aquatic
life and the anatomy of aquatic forms. This department,
for which pleasant rooms have been provided over the main
entrance, is under the direction of Professor W, 8. Ward
at whose suggestion it was established. It is proposed to
admit to its privileges all such teachers and students as may
desire to avail themselves of the opportunity thus offered
for the practical pursuit of zodlogical studies.

The general aspect of the main pavilion, with its rustic
work, and foliage is quite pleasing, and we haveno doubt
but that it will soon become a place of great resort. Its popu-

larity and its profitableness as well, we think, would be in-

orensed by a Inrge reduction of the sdminslon fee; but that
{8 & mattor which the proprictors will have to demonstrate
for themsolven, It is to be feared, too, thatan unfavorable
impression of Its value will be gained by many who visit it
just now, for the collection ix comparatively meager; and
though containing much that is eurions und interesting, it
falls 8o fur short of what one might expect from the bom-
bustlc advertisement that it is really disappointing, for the
money. As a beginning, however, consldering the difficul-
ties to be overcoms in starting an enterprise Ko Iargely ex-
perimental in charscter, it in worthy of every encournge-
ment,

DETOXICATED TOBACCO,

A correspondent, referring to our recent article ‘‘ A Cigar
Scientifically Dissected,” asks whether there be not some
mothod whereby tobaceo can be rendered innocuous and yet
hiwve its sgreeable aroms preserved, The fact that numer-
ous attempts In this direction have been made, and yet there
is no substitute for tobacco and no de-nicotinized tobacco in
general use, bg in itself o sufficlont answer to the question.
It is the combination of poisons which we enumerated which
produce the sgreeable taste and smell, and to remove any of
the ingredients seems simply to render the tobaceo unpalat-
nble,

Upon many persons coffee exercises n very deleterious in-
fluence; but they can, and often do, drink achicory infusion,
which tastes very like that of the Arabian berry, though
totally destitute of all the sroma of coffee. Similarly it is
possible that there may be some vegetable which is suffi-
clently near in savor to tobacco to render it valuable as a
substitute or ns an adulterant for the genuine leaf; and it
might be well for botanists and chemists to undertake re-
searches with a view to discovering the same. Meanwhile
the most successful efforts to render tobacco less hurtful
have been those involving mechanical means. The Turkish
nargileh or water pipe, in which the smoke is drawn through
witter, is probably the least harmful method of smoking
practised, a fact proved by the thick dark scum of oil which
appears on the water after use. A nargileh is easily made
out of a wide-mouthed bottle. The tube attached to the
pipe bowl is led down beneath the surface of the water
which half fills the vessel, and the smoke is withdrawn
throngh another tube which enters the empty space above
the water. Numerous pipes have been patented in which the
smoke is filtered through cotton or sponge, or led into a lit
tle chamber where the oil is deposited, and thence withdrawn
Attempts have been made to treat the smoke chemically
during its passage through the filter. M. Ferrier soaks the
cotton in a solution of tannin, and dries it in the air. The
tannin, he claims, retains the nicotine in chemical combina-
tion. French chemists who have tested this plan are wide-
1y at variance. Cahours confirms Ferrier's experimental re-
sults, and says that the nicotine is wholly removed. Barral
objects that nicotine is not capable of uniting with tannin,
and that the latter substance is not less injurions than nico-
tine. We do not find many records of investigation in this
branch of the subject, and researches here also might be
valusble.

After the water pipe, the safest way of using tobaceo is to
smoke a mild quality in & pipe made of meerschaum, char-
coal, or porous unglazed clay. The pipe bowl then absorbs
the oils to a considerable extent, as the coloring of pure
white meerschanm plainly shows; and the impurities should
be frequently burned out, or new bowlssubstituted, in order
to keep the absorbent qualities unimpaired. The most hurt-
ful method of smoking is the Cuban paper cigarette, where
the deleterious fumes of burning paper are added to those
of the exceedingly strong tobacco enveloped.

It may be justly considered that in most cases the use of
tobacco is an abuse : but it is equally true that devotees of
the weed have lived to the most advanced ages, and that
thousands habitually smoke without being able to appreci-
ate any deleterions results. Thereis no standard, therefore,
whereby the evil effects of the habit can be gaged for every-
body. Dr. Smith, some years ago, read a paper before the
British Association, in which he adduced experiments show-
ing that, while tobacco smoking causes a large increase in
the rate of pulsation of some persons, in others no increase
whatever occurs: and hence he demonstrated & marked di-
versity in the mode of action of tobacco on different sys-
tems. A typical experiment cited is that of a person who
began smoking & pipe with the pulse at 745 beats & min.
ute. In nineteen minutes the rate rose to 110, then to 112.
Finally, at the end of half an hour after the commencement
of the smoking, it was at 88'0. For more than two hours it
remained above the natural average of frequency and force.
In a person of full habit, such acceleration of the heart
leads to apoplexy. It is clear that, if in one individual to-
bacco is able to produce conditions favorable to a disease
which may kill at any moment, and in another is practically
inert, it is useless to argue either that is gencrally highly
dangerons, or, on the other hand, destitute of dangerous ef-
fects. As we said in our provious article, the ingredients of
tobacco are separately poisonous; the probabilities are that
they are collectively so In every case. But some systems
are strong enough to withstand their effects either wholly or
in part; and for every individual to discover whether his
particnlar constitution belongs to this last class, involves in
all cases a course of experiment in learning to smoke which
is universally admitted to bo one of the most unnatural
nauseous, and dissgreoable sxporiences of the human exist-
ence
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EQUAL parts of tin and copper form a white speeulum
metal as hard as steel. y y




THERMOSTATIC APPARATUS FOR CONTROLLING VALVES.
~ Wa lllustrate herewith a novel device designed for auto-
matically and controlling valves in steam or other
‘pipes, which has forits object the retaining at a stated tem.
‘perature either water or air. A reprosents a boiler of water,
10 be heated by the introduction therein of live steam, and
a0 oven tem of the same maintained. B is the steam
pipe, throngh which the steam ix conducted. C is the inlet
and D the exit pipe, by means of which water is introduced
and withdrawn from the boiler or tank. These parts may
be of any ordinary form of construction, and therefore call
for no detailed description. E is a hollow stand. G is a
hollow disk made from brass; and extending up-
wardly from its center is a brass tube, H.  This
disk and tabe are made of as thin sheet motal as
is possible, so as to be very sonsitive to the va-

riations in temperature. At the upper end of the
tube, H, it is redaoced to a less diameter, as shown
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reservolr, The lime Is frequontly removed and sold for
agricultural use.
- —eetre—
The Machinery Exhibit,
A!moclunle.hn. alluding in the London 7imes to our me.
chanieal exhibit, soknowledgos that the display of machinery
st the Philadelphis Exhibition las never been equaled,

either for quantity, or for quality, or for fitness. The grand
effect which it produces, adds the writer, is no mere result
of repetition according to well known forma of construotion,
but is due to abounding novelty, originality, and progress,

This department of the Exhibition has a strongly marked

st I, so a8 to confine the action of expansion

and contraction of the fluid, with which the disk
and tube may be filled, to a small column, thus
increasing its sensibility and rapidity of action.
The upper and reduced end, 1, of the tube reaches
just above the water line, as shown. Into this
reduced tube a piston, ¢, is insorted and attached
to a connecting rod, b, which extends upwardly
through the upper frame of the boiler to the
valve, ¢, in the steam pipe, B, to which it i at
tached. It is provided with a check nut, d, which
may be adjusted to control the extent of motion,
The disk, G, and tubes, H and 1, are completely
filled with an expansible fluid before insertion in
the supporting frame in the boiler. A light spi-
ral spring, 7, is attached to the connecting rod
operating the valve, ¢, and operates to force down
the plunger, @, as the fluid in the tube, I, con.
tracts.

The boiler being filled with cold water, the ex-
pansible fluid in the disk and tube, H, is contrac-
ted 50 as to drop the plunger, a, to the full ex.
tent of its downward motion, opening wide the
valve, ¢. Live steam then being admitted to
pipe, B, it freely passes through the open valve
and enters the water in the boiler, heating the
same to the degree of temperature desired. This
heating of the water conveys its action to the
fiuid and expands it in the disk and tube, forcing
the plunger or piston, a, upward, thus closing the valve, ¢,
and shutting off the supply of steam, or so much of it as may
be necessary. As the tempersture of the water falls, the
fluid in the disk and tube contracts, and the piston drops
with it, again opening the valve and admitting a new supply
of steam.

The operation of the plunger, d, may be so adjusted that
it will rise and fall at a certain degree of heat, or close the
valve and open the same at specified degrees of heat, which
points may be indicated upon an indicstor located sbove the
apparatus and connected with the lever operating the valve,
and sctuated thereby. It is evident that this indicator will,
as the valve rises or falls, indicate the changes and present
temperature of the water in the boiler.

This apparatus was patented March 7, 1876, by Mr. H. R.
Randall, of Brooklyn, N. Y.
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1, cast fron a little loss than
copper about 5, wrought iron 12, brass 14, bronze 24, stesl
45. The nuthor notes the fact that & stenl rod, when sup
ported on the sides of cork prisms, gives a sound which lasta
but 25 seconds, or but little over hialf the poriod as when the
steol Is suspended. Brass, on the contrary, sonnds from 20
to 26 seconds when on the corks, instead of 24, n8 when sus-
pended by the thread.

-——_‘-‘.’.’_> —_—
FPalnless Extinction of Animal Life,

““The Intest exporimental researches which 1 have con-
ducted on lower living animals,” says Dr. B, W, Richardson,
““have had for their object the discovery of
ready, cheap, and innocuous method for killing
without pain those animals which are destined,
a8 yot, for the food of man, If the labor of
the physiologist be allowed to progress, the day
will soon arrive when the slaughter of animals
for food will become unnecessary, since he will
be able to 80 transmute the vegetable world as
to produce the most perfect and delicious foods
for all the purposes of life without calling upon
the lower snimal world to perform the interme-
diate chemical changes. But until this time
arrives, animals will have to be slaughtered,
and my research has been directed to make a
process, which at present is barbarous and pain-
ful, painless in the most perfect degree. For
this purpose the various modes of rapid de-
struction of life—by powerful electrical dis-
charges, by rapid division of the medulla oblon-

0°8, tin a little loss than 1, zine

o
<,

gata, and by the inhalation of various narcotic

vapors—have been carried out. The experi-
ments, which have been exceedingly numerous,

have led me to the conclusion that the most per-

fect of the painless methods of killing is by the

inhalation of carbonic oxide gas. Sorapidand

complete is the action of this gas that I may
say physiological science has done her part, as

far as it need be done, for making the painless

THERMOSTATIC APPARATUS FOR CONTROLLING VALVES.

American character, and can hardly be regarded as an inter-
national competition. Other civilized countries, it is true,
take part therein, and Great Britain especially, but the ag-
gregate does not equal one fourth of the articles exhibited
from the United States. There is also marked evidence of
patriotic spirit in the prodigious efforts made by individual

citizens and firms to sustain worthily the mechanical reputa-
tion of the country. The extent, the money value, the ex-
cellence and originality of the objects displayed by them im-
press a stranger immensely; and howeyer much he may
have seen of former international exhibitions on the grand
scale, these impressions survive.

A

The Sonorous Qualities of Metals,
M. Decharme has recently concluded a series of experi-
ments to determine the sonorons capabilities of different me-
tals. Cylindrical rods, 7'8 inches in length and 0'39 inchin

A NEW FLOUR BOLT.

We illustrate herewith a novel
spparatus in which an air blast re-
moves the fuzz and fine clammy
dust from flour while the material
is undergoing separation from bran
and middlings in a bolt or reel.
The short inlet pipes, b, connect
with long perforated distributing
tubes, which admit air below the
bolt, a. The air is drawn by the
fans through the chamber, ¢, and
exhausts at d. g is the spout to
the dust room, and at % are slides
for regulating the draft.

This device was patented through
the Scientific American Patent
Agency, September 12, 1876, by
Mr. John P. Agler, of Avoca, lowa.

o~

Purifying Calcarcous Water,

A company has recently been
formed in England to furnish pota-
blo water to the large district situ.-
ated to the northwest of London.
Water in that Jocality, although
sbundant, is so extremely hard,
owing to its filtration through the
lime formation, that it is scarcely
utilizable, The object of the com-
pany is to remove the calcarecus
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killing of every animal a certain and ready ac-
complishment, an accomplishment also so sim-
ple that the animal going to its fate has merely
to be passed through the lethal chamber, in
order to be brought, in senseless sleep, into the
hands of the slaughterer. The application of
teaching and the putting into practice this hu-
mane process lies now with the world outside Science: but
to insure its acceptance, all the force of selfishness, of pre-
judice, and of practical apathy for the sufferings of the ani-
mal creation, has to be overcome. There is a great deal of
talk and s great deal of sentiment abroad on the question of
the sufferings of the lower animal kingdom; but when an
attempt is made to relieve those sufferings by the invention
of methods for operating surgically, without the infliction
of pain, or for painless killing, the true and vital sympathy,
which one would expect in support of such practical and
humane efforts until they are made perfect and universal,
can scarcely be said to be found at all.  With the exception
of a few, not n dozen altogether, of really humane ladies
and gentlemen, I have found no one, out of the ranks of Sci-
ence, in the least interested in the saving of sufferings to
which I am now directing attention, The man of science
stands and wonders at the strangeness of the psychological
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problem before him; and, in spite of himself, is forced to
the conclusion that, practically, the
noise that is made at him in the
name of humanity is, after all,
sounding brass and tinkling cym-
bal."—Nature.
-
The Cost of Big Guns,

The trinls of the Sl.tun gun
which have recently taken place in
England are reported as being con-
veniently satisfactory to the artil-
lerigts; but it may be doubted whe.
thor those who are footing the bills,
the tax payers, will share in the
officinlly expressed gratification, At
every discharge of this monster
wonpon, over 300 1ba, of powder are
exploded at & cost of from §125 to
$150. To this must be added the
expense of shell and fuses. Then
the gun itself, originally estimated
to cost $40,000, has actually ne-
cessitated an expenditure of some
£125,000, besides the construction
of a railway at Woolwich, & barge
for its transportation, and several
huge cranes, Moreoyver the firing
of the gun at Shoeburyness has had
the effect of blowing down or at
loast soriously shattering the huts
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matter, and to this end extensive

bulldings and reservoirs have been

constructed. The water is pumped

up from wells directly under the works, and is purified in
the following manner: Quicklime is slaked in a circular
basin and mixed with water in other receptacles, so as to
form o milk. This, by ite weight, travels into the main re-
servolrs, which containg 2,000,000 gallons of water, and is
allowed to set on the water for about five hours, At the
end of this time the bicarbonate of lime held in solution is
procipitated, and the water Is pumped off into a distributing

ALGER'S FLOUR BOLT.

prisms. Each was struck by a piece of wood coverad with
rubber. As regards number of vibrations, lead was found
to yield thelowest, or in the ratio of 600 to the maximum of
2,702 for aluminum, The intermedinto results are: For gold
076, silver 1,084, tin 1,161, brass 1,308, brongze 1,381, zinc
1,422, copper 1,402, cast iron 1,843, wrought iron 2,102, and
steel, 2,022,  Aw rogards duration of sound, the following re-
sults wore obtalned in seconds of time and fractions : lead

and cottages of that military set-
tlement, so that it will nearly all
have to be rebuilt at government
exponse. Meanwhilo, on this side of the Atlantic, wo com-
placently view theso rather costly proceedings, profit by the
results of the experiments, and congratulate ourselves that
we are not paying for them,
< <or e ‘
Tix socrot of making the hammered bronze Chiness gor

and Turkish cymbals consists in forging the bronze in
shapo while hot.
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COMPENSATING STEAM GENERATING APPARATUS,

Mr. John Cowan, in the apparstus illustrated herewith,
has dovised n cortainly novel and Ingonious and, nccording
to the practical results which he reports to us, an important
mothod of economizing in the use of stoam. It opens the
possibility of getting steam for nothing, and even making a
small profit—a condition of affairs somewhat difficult to
realize. Mr, Cowan's plan is s genuine one, however, and
bocause It s o it is unlikely to carry conviction speadily
with It ; but as we sald before, he has the figures, and, what
Is bettar, can point to its successful practice in this country
In at least one good instance,

The gist of the
systom may  be
oxplained In fow
words. In bura.
ing lmestone in
the kiln to make
1ime, an enor.
mous amount of
hent is wasted.
Still the amount
for which the
lime will sell pays
a profit despite
the waste. Now
there is no reason
why this lost heat
should not be uti-
lized, Mr, Cowan
argues, and he
farther believes
that the limestone
in burning adds to
the heat; where-
upon he builds his
steam boiler over
and about a fur
naoce suitable for
the calcining of
lime, and makes
steam,which costs ¥
nothing, with the
waste heat which
costs nothing.

Sometime ago
we explained the
hot water appara-
tus  which had
been constructed
on this principle
for heating green
houses and build-
ings. Atthe pre-
sent time the in-
ventor goes a step
further, and has
contrived an ap-
plication to steam
boilers to supply
motors with
steam, and thus
he proposes 8 means whereby power can be obtained at prac.
tically no cost.

The new apparatus is illustrated in our engraving. A is

the furnace, B the boiler, and C a feed water heater, At D |

is the firebrick lining, and at E and I the air space or sand
backing and masonry. His the drawhole for removing the
lime, and K is the flue boiler. The use of the remainder of
the apparatus is evident in the engraving. Layers of lime-
stone and coal (anthracite is the best) are placed in the fur-
pace, and the whole fired. The lime remains in lumps, while
the conl goes to impalpable ashes and practically disappears,
During the night, when fires should be banked (a process of
courso out of the question while the lime is being burned),
the escape of steam is provided for, and an sutomatic appa-
ratus preserves & constant water level in the boiler. The
evaporation is thus kept going on a half rate, or thereabouts,
during the night; and in closing the escape valye and opon.
ing connection with the engines, work can be begun in a fow
minutes. The labor required is said to be no greater than in
firlng with an ordinary boiler, and the furnace or kiln can be
made any size. In fact, with the exception of the extra
depth and the necessity of an aperture for removing the
lime, the furnace is not materially different from that of any
steam generator.

The inventor submits testimonials showing that in En
gland s six horse engine was used, for driving a mortar mill
and other machinery, at o cost for fuel of only from $1.26 to
$4.70 por week. He also states that a 15 horse power on
gine, running under & minimum pressure of 45 Ibs., hos
been operated at an average weekly cost for fuel of $4.52,
It is in heating greenhouses that cases have ocourred whero
the system has yielded a clear profit over all exponses. At
the gardens of Stackpole Court, the property of the Earl of
Cawdor, in England, the cost of heating the greenhouses
was $487 yearly, with pothing on the credit side but dust
and ashes, When the limekiln was used the cost was $425, 10,
and as the preduce of lime sold for $477.25, it will be seen
that the new spparatus thus cleared its cost and loft a ba-
lance of over $50, which, added to the cost under the old
system, left a profit of some $540.

In this country, where limestone and other carbonates of
Hme are -l.undn.nl, and can almost always be obtained for
the mere cost of quarrying and hauling; and where anthra-
cite conl abounds, it is believed that the process can be car-
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ried on even more economically than is indicated by the fore’
golog figures, In addition to its application to steam boll:
ors and to groenhouss heating, the invention has Hkewise
boon adapted for g manufacture, and is said to be very sue-
consfully employed for this purpose. In fine, the uses
10 which the apparatus may be put embody all those where
sconomy of working In the great desideratum, such as for
pumplng, driving stone crushing machinery, mortar mills,
ote,, and for contractors’ use, in the construction of rallways,
docks, and other works where large quantities of lime are
required for bullding tunnels, bridges, retaining walls, eto. ;

also for dralning mines and quarries, irrigation and sewage
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COWAN'S COMPENSATING STEAM-GENERATING APPARATUS.

works, for use in chemical works and breweries, and where
evaporation is carried out on a large scale.

Mr. Cowan, the inventor, is now in this country, and may
be addressed at the Astor House, New York city. He is de-
sirous of disposing of all his American patents relating to
the device, Through the kindness of Matthew Baird, Esq.,
of Derby Road, Philadelphia, Pa., an apparatus of this kind
can be seen in successful use.

IMPROVED SIPHON HEAD FOR BOTTLES. ETC.
Mr. Joseph W, Stillwell, of Peekskill, N. Y., has paten.

imnm
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Al .
ted, through the Scieutific American Patent Agency, Sep-

womber 26, 1876, an lmproved siphon head for mineral water
bottles, ete., illustrated herewith, the object of which is to
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ropalred without disturbing the connection between said
head and the bottle,

The novel feature Is an extension collar, H, upon which is
formed s screw thread to screw upon the neck of the bottle,
and another a scrow thread to screw Into the inner surface
of the base, A, of the head. Upon the collar, H, is formed
& groove to recelve s packing ring, which is pressed sgainst
a shoulder of the base, A, to prevent sny leakage. Around
the opening through the collar is formed a recess Lo receive
the upper end of the glass pipe, and a shoulder to receive
the packing that provents leakage through the jolut between
the collar and bottle. With this construction the head can

enable the valve of the head to be removed and repacked or

be unscrewed from
the collsr, H, and
detached, and the
valve repacked or
repaired  without
disturbing the con-
nection between
th e collar, H, and
the bottle, and
without distarbing
the position of the
glass pipe.

The Carpet'Eat-

Ing Bug,

For some time
past the house-
keepers in Schen-
ectady and in Uti-
eas, N. Y., have
suffered from the
ravages of a pecu-
liar bug, which,
though wholly un-
like the carpet
moth, is neverthe-
less fully as persis
tent a destroyer of
carpets. It infests
the edges where
the iabric is nailed
to the floor, and
eats large holes.
Occasionally enter
ing a crevice be-
tween the floor
planks, it follows
the crack, eating as
it goes, cutting the
carpet as cleanly as
if shears had been
used to divide it.
The depredations
of the insect have
lately increased,
and the pest seems
to be spreading to
cities adjacent to
those above men
tioned.

In appearance the insect is ovate, about } inch in length,
and is thickly clothed with numerous short bristles like
hairs, terminating in a bunch forminga tail. It is exceed
ingly active in its movements. Professor Lintner, of Schen-
ectady, who recently examined the bug, pronounced it the
larval stage of a beetle, and in all probability & member of
the very destructive family of dermestide, and belonging to
the genus antAremus. Quite lately he succeeded in obtaining
the first example of a perfect insect, & very minute beetle,
approximately & inch in length, but beautifully marked in
red, white, and brown. This was submitted to Dr. Leconte,
of Philadelphis, and that distinguished authority confirmed
Professor Lintner, and determined the bug to be the anthre-
mus scrophularie, s very common destructive insect in
Europe, but never hitherto detected in the United States.
It is allied to the a. rarius or museum pest, which destroys
stuffed animals and similar fobjects in museums. No pre-
ventive measures against the insect have yet been found.

LIsavsr rve
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The Centennial Main Bullding To Remalin,

The Fairmount Park Commission has yielded to the popu-
lar demand, and the Main Exhibition Building is to remain,
to be used as a grand bazar and industrial fair: with the
proviso, however, that the structure is to be removed after
two years’ notice shall have been given. The charge for ad-
mission is restrioted to 25 cents for five days of the week,
and 10 cents on Saturday; and when the income it yields is
sufficient to pay expoenses and interest on the investment, the
admission feeis to be still further reduced,so that the public
may enjoy the exhibition at the lowest possible charge for
entrance,

The British Government has recently presented Philadel-
phia with the handsome buildings now ocoupied by the
British Commission. What with the Main Building, Me-
morial Hall, Horticultural Hall, and probably Machinery
Hall, together with the British edifices, the statues, eto., it
appears that a considerable portion of the Centennial strue-
tures will be left, affording all the facilities for u very large
permanent display,

The Exposition will close on November 10; but visitors
will continue to be admitted as 'usual aftor that date, in
order to provide necessary jfunds]to defray expenses of
police maintenance, ote.
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~ furnaces are allowed to cool until the contents of the pots

‘becoms pasty and viseld, the proper working state; and the
heat ix subsequently maintained at o degree suflicient to
keep the glass in this condition.

At the Exposition, the glass is mostly pressed atonce into
the required form. Some blown glass is made, but the
sketehos shown on our initial page relate mainly to the former
operation. The mold, which is represented taken apart, 8o
as to show its construotion, is one of those designed for
pressing goblets. It consists first of two hinged iron pieces,
in each of which are hollows, corresponding in shape to the
portion of & goblet below the bowl. The ring portion shown,
above the mold proper, holds the glass which forms the
bowl of the goblet,and the still smaller ring above fits in the
one just mentioned and limits the hight of the bowl in the
mold. Lastly, the conieal plunger enters the bowl portion,
and between it and the mold the glass is pressed into pro-
per cup shape.

The mold is placed on the greased metal table of the press,
asveprosented in the sketch, and the plunger is attached to
a sarew fod which passes through a crosshead which slides
on vertical guides. The cross head is eccentrically con-
nected to disks onthe side of the machine by pitmans,and to
one of these disks is secured the long lever manipulated by
the workman. The apparatus being ready, a *‘ gatherer”
takes a long iron rod called & punty, to the end of whicha
Jittle ball of viscous glass is attached. This he dips into
the pot of molten glass, and twirls it around until a moderate
sized nodule is gathered on the end. Carrying his rod over
to the press, he holds it so that the glass slowly drops into
the mold,until the workman deems that a requisite guantity
has entered, when a pair of shears is used to clip off the ma-
terial. If too much glass remoins on his punty,the gatherer
rolls it along the edge of the iron slab beside the pot of
water shown, when the excess of glass falls hissing into the
water, and the remainder is rolled into a neat ball. The
pressman now pushes his filled mold under the plunger,
seizes hig lever,and forces the plunger down with such foree
that the hot glass is driven into every crevice of the mold.
A moment of waiting follows, the plunger is thrown up by
the action of heavy spiral springs, the mold is drawn back
and opened, and there stands the goblet, rapidly changing
from chorry red to its natural transparency. An attendant
pow has ready a punty with a bit of hot glass at the end,
which he deftly attaches to the bottom of the article, to
serve as a long stem. The goblet is thus carried to the glory
hole, a smaller furnace, and here it is reheated. This
gives it its subsequent polish. While hot and blackened, it
is removed and passed to a workman who sits on a bench on
each side of which are long inclined iron-covered arms.
Taking the stem or punty in his left hand and resting the
object on one arm of his chair, the workman rapidly rolls it
forward and back, holding meanwhile inside the bowl a flat
piece of charred stick termed the ‘“battledore.” This
smooths the glass and renders it perfectly circular in shape,
Next the punty is removed. and another stem is attached to
the bowl portion,as shown in the sketch. The glass isagain
rotated a8 before, and the workman now holds against the
bottom the fiat upper portion of his tongs or *‘ pucellas.”
This tool is represented separately in the engravings, The
effoct of this is to smooth the bottom and render it perfectly
flat,

When these operations are concluded, a boy seizes the
glass in u fork, and carries it to the annealing oven and
stands iton the floor, Here the annealing is continued over
soveral hours at & low heat; and as it concludes, the floor of
the oven is carried rearward, so that the glass passes into
cooler compartments and finally is withdrawn at the rear,
Grinding the bottom smooth on agrindstone follows, and
any engraving or liko ornamentation is done, Nothing then
remning except to polish the glass, when it is ready for the
wmarket,

When glass is blown,of course no pressing operation comes
into use. The blower first gathers the requisite amount of
glaas on the end of a long tube and rolls it on a smooth pol-
ished cant iron slab called o “ marver ” until it assumes o
eylindrical form. Then he blows intothe tube, expanding
the glass as much as he thinks necessary, and also swinging
the tube when he desires to elongate the object; then by
meaos of tongs, sclssors,and battledore, he molds it into the
deslred form, After the shape s ones produced, the subse-
quent operations are similar 1o those already described.

-
-

THE MEETING OF THE NATIONAL ACADEMY OF
SCIENCES,

We glve below our usunl brief abstracts of the principal
papers read before the above-named body at its recent moot.
ing in Philadelphia.

General H. L. Abbott gave a synopsis of the results ob
tained by his observations of the

VIBRATIONS YROM NELL GATE,

The instrument employed st the various stations, for not-
ing the vibrations, was a selsmograph, which principally con

Scientific Mmevican.

doubtful results, and hence selected distances not much
over § and 12 miles. Anobservation was attempted at West
Point, 52 miles away, and no results were obtained, The
stations used by General Abbott are all on Long lsland:
their distances from the reef were very accurately ascer-
tained, and are given in round numbers in the table below :

Vaolooity of

Lrannmmis-

Distancae, Arrival wlon In feet

Stations. miles, woconds.  por second.
Fresh Pond Junction. .. .... ok 630 3873
JRMBIERS < o5 s v ovesavanmeee 9% 235 4521
Y¥illett’s Polnt......coives 8 723 8,800
Springfield Junetion, .. .. .., 12} 190 5,300

The sound, as distinguished from the rumbling of the
earth, is described as a dull roar such as comes from a torpe-
do explosion at a distance. At Springfield Junction, the
noise is spoken of as a low, rumbling sound, gradually in-
creasing to a maximum and then dying away.

GGeneral Abbott said that he had never seen go quick an
explosion. Within half a second of the actual time of fir-
ing, the water of the East River thrown up had reached half
its hight. During the discussion, Professor O. N. Rood re-
ferred to Professor Mayer's experiments at South Orange,
N. J., which gave for the vibrations from this explosion a
speed of about 3,000 feet per second. Professor Henry
mentioned the curious coincidence that the boiler of the
Lighthouse Board's steamer sprung a leak at the time of the
Hallett’s Point explosion; steam had been blown off just
previously. It was also mentioned in connection with the
theories of vibration that nitroglycerin will tear gun cotton
to pieces if exploded upon it; but the cotton does not ex-
plode, But if the converse experiment be tried, the explo-
sion of gun cotton sets off the nitroglycerin. Gun cotton
will not explode gunpowder.

Professor Loomis discussed

LAST SUMMER'S HOT WEATHER,

and stated that during the whole ‘‘heated term,” a low ba
rometer was associated with high temperature. On a very
hot day, especially selected for observation. the excess of
heat was about 20°. Of this about 10° may be fairly attri-
buted to southerly winds bringing hot air from the more
heated regions to the south of us. For the other 10°, Pro-
fessor Loomis proposed to account by the prevalence of ex-
traordinary dryness at the northwest—a region usually
dry indeed in summer, but in this instance subjected to un-
usual drouth, while southerly winds, sweeping over it, kept
back the north wind by which it is ordinarily visited at in.
tervals. Here a stratum of heated air was continually
formed, which supplied to the general weather of the coun-
try 10° of the extra 20°,

THE SUN'S TEMPERATURE.

The nctual heat of the sun’s surface is one of the unset-
tlod questions of Science, and estimatos have variod bétween
10,000,000°, and 2,700° Fah, Professor 8. P. Langley read
a paper detailing how he compared the sunlight with that
from the molten steel poured out of the Bessemer converter,
and thus approximately estimated the solar temperature.
A heliostat arrangement was employed to transmit a sun-
beam into the foundry of the Edgar Thomson Steel Works,
and a Ritehie photometer was used to measuro the respec-
tive intensities of the lights. The first conclusion reached
was that the sun’s light, which turns the light from the
molten steel into a black spot, must be at least 50 times the
greater. Then the spectroscope was employed and the two
rays compared. The steol rays were again blotted out.
Hence the sun rays must have been at least 64 times bright
or, Next, Professor Langloy made comparisons of the sun’s
rays with those from the flames above the converter, when
the latter wore at thelr brightest. This was a less difficult
proceeding and furnished more specific results. The photo-
metric comparison could be made directly. It is admitted,
however, that the flame lght may not be quite as bright as
that of the molten stoel, The arrangement was somewhat
like that of o cnmoern obseura, It gave the image of the sun
#o accurately that sun spots could be easily examined; it
also gave an exact representation of the furnace flame. Each
was alternately superposed on the other, The conclusion is
that the sunlight is at least 2,108 times brighter than the
furnnce flame,  As the heat Is prosumably of the same rela-
tive order, the result Is adverse to the law of Dalong and
Petit. The nctual heat of the sun s probably among the
higher values that have been suggested,

Professor Henry's important paper on ocean echoes we re-
serve for fuller reviow,

@orvespondence.

Centenninl Awards,
To the Editor of the Seientific American :

In your lswue of October 28, on page 273, are some edito.
rial commonts, to which a few additions may usefully be
made,

If there are o large number of awards, It must be remem.
bered there aro n Iarge number of oxhibits; and there may
be & fow judges or groups of judgon that did not fully com.
prehend thelr duties, the consequence being that mistakes
may have been oceasionally made. 1 know, indeed, that

sinta of & basin of mercary, giving what is called an horizon |some judges have not recognized the difference between a
of that metal. The sgitation of its sarface when the vibra- | report and an award, and that awards have boen made which
tlons rench it is obsarved by teloscopes with delicate means | are mero coplos of the reports by soorolaries of groups, who
of messurernent. 8o ousily Is it disturbed that the foot- [did not quite understand tho differonce; and the Goneral
fall of & hiorse B00 feot away in at once indicated A number | Board of Judges could not go well behind thess awardy with-
of experiments lod 10 caleulation that the explosion on Hal- | out the greater chiance of injustico to the exhibitors, 1 fancy,
Jott's Reof, where 8,080 chiargen were fired simultancously, | however, that theso cases must bo vory fow, | have been a
ought to be indicated at 50 miles; but General Abbott was | juror in a group that han hind almost continuous exorcise

very anxious to obtain something more than negative or

since the beginning ; and considerivg the novelty of the

[NovEMBER 11, 1876,

plan, I am surprised to see how fow are the exceptions
to its working well.

Your statement of the plan is not quite correct. You say
“The judges simply write reports on exhibits which they
deem commendable, and the Centennial Commission there.
upon docides which out of the exhibits so reported on are en-
titled to the medal and diploma,” 1 will not say what some
groups of judges may have understood to be their daties -
but our group not only reported on those they deemed com:
mendable, but on every person’s exhibit. The fallure to
send in descriptions, to which you refer, made no differ.
ence ; these requests for descriptions were only to ascertain
what the exhibitor elaimed. If no description came, the
judge used his best judgment. The Centennial Commission
did not select, from our report, the awards. We selected
them ourselves from our own reports. These have to be
confirmed by the Commission. The actual merit of every
man’s exhibit Is the matter of the report ; the special merit,
the matter of the award. To show you that awards are by
no means so freely scattered as yon suppose, | will say that,
in one particalar line of articles, I examined five hundred
and twenty-six different exhibits, and have notes of each
exhibit on my judge's memoraudum book; only forty
awards were made,

It is quite possible that some of the judges have not un-
derstood their duties under the system, or the system itself ;
but this should not militate against the whole system, whicl,
from the extended experience [ have had of it now, I believe
to be the best ever devised, and far saperior to the old plan
of specified premiuns for specified articles, of which, too, in
times past, I have had an ample experience.

Philadelphia, Pa. OXE oF THE JUDGES,

(For the ;n;l'lﬂcjmﬂ'lﬂn.l
CUTTING A LEFT HAND SCREW WITH A RIGHT HAND
TAP.
J. W. 8. sends us an interesting letter upon a method of
cutting a left hand screw with a right hand tap, which we

herewith illustrate. Fig. 1 represents a piece of iron with

\
il
A \

the hole (of the size of the bolt to be threaded) drilled in it
A V slot is then cat in it, and a tap ground to an angle with
the thread left on the narrow end, which projects into the
hole. If, then, the bolt be placed in the hole and the tap
in the V slot, and we screw the whole into a vise, with the
jaws gripping the back of the tap and the opposite side of
the piece of iron, the pressureof the vise will hold the tap
and force it to its cut, which is taken by screwing the bolt
through the hole in the piece of iron.

The reason why this can be done is as follows: Suppose
that Fig 2 represents a piece of iron with a thread cut upon
it, and that at one end it is filed down to half its diameter,
u8 shown: it is evident that the side of the thread furthest
from the observer stands at an angle slanting from the loft
to the right, during half its circumference, s denoted by the
line, A, shown; so that, if we commence at the bottom and
follow the thread for one half a revolution, we shall ad
vance in the direction of A; whereas, if we perform a simi.
lar operation, beginning at the bottom on the other side of
tho thread, we shall, in moving half a revolution, travel in
the opposite direction, B: showing that, notwithstanding
that the thread andvances in one direction, its threads slant
in an opposite direction on one half of the circumference as
compared to the other.

J. W. 8. uses ono side of the thread to cut the othoer with,
and thus reverses the angle; and if he will turn to page 21,
volume XXXI, Scrextirrc AMERrIcaN, ho will find the same
principle explained for cutting up inside chasers, in which
operation & chnser, to cuta right-handed thread, must, to
have the teeth start in the right direction, be cut off  left.
handed Lub, J. W. 8. has, howover, given us a new appli-
catlon of the principle. 1R,

Now York city.

———

Watering HMouso Plants,

If the causes of failure whore plants are caltivated in
windows were minutely investigated, the system of water-
ering would be found to be the principal cause. A plant
ought not 1o be watered until it Is Ina fit condition to receive
n liberal supply of that elomoent, a good drainnge being pre
viously secured, in ordor that all superabundant water may
bo quickly carried off. Those who are constantly dribbli
 moderatoly small quantity of water upon their plants
ot have them in a flourishing condition for any length of
time, This must be obvious to all, for it ix quite evident
(hint the moderately wmall quantity of water fraquently given
loeps the surfaco of the soll molst; while at the same time,
from the effects of the good drainage, which is essential to
the wall boing of all plants in an artificial state, all the lower
roots would perish for water, and the plant would become
sickly nnd oventually dis, l:‘nmm whon the
contonts of flower pots are sp i M « e
soll in the middle will become hard and dry. When the ball
of earth becomes dry, it takes wator o time to penet
it, and surface waterings do not :  the object,
this cass sot the pot in a pall of water, and let

until the earth Iy thoroughly wetted through. If
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per care in the respoct above mentioned fails to induce n
proper growth, then the plant must be ro-potted with fresh
carth, and have a portion of ity top cut back, Trregulnrities
in shape must bo correoted from time to time by pinching
off the shoots which may start to grow out of place,

: The red spider is quite ayorse to molsture ; the green fly,
however, likes it, but mny be destroyed so readily by tobuc-
::::lk;‘ :‘l\:‘:n“ll; :oglelc‘tod plants will suffer from this

50 oaly bu 50
Slakaa ot g large that It may be cosily

- Watering must be properly attended to; and while the
ph_n} must not suffor from lack of molsture, the roots must
not be kept saturated with wator. The sound of the pot when
.'.?nekby the knuckles is quite different from what it is when
dry. 4'1‘h‘h. and the lagging look of the plant, will indicate
that wator is needed. A littlo practioe will soon enable one
to anticipate the wants of the plant and to supply water at
the proper time, Plants growing in a cool atmosphere will
be found to flourish much better by giving them water
which is almost hot, House plants that have bloomed free-
ly‘_dn’rlng the winter should be denfed their usunl supply of
water, and be placed in the open nir for a fow hours during
the middle of bright days, if this course is practicabls

——————tr—

PRACTICAL MECHANISM,
BY JOSHUA ROSK,
BROOXD SkRiks—~Number X1V,

PATTERN MAKING.
The construction shown in Figs. 02, 08, and 94 is so near-
ly the same, and the slight difference is so obvious, that an
explanation of Fig, 84 will cover the ground. For Fig, 04

wo plane up a piece over twice as long and more than half

the size of the required flange, and out of this piece cut the
two half flanges, If, however, the lange is of sufficient
gize to make it necessary to study economy, the two half
flanges may be set out on the plank, lapping each other, as
shown in Fig. 99. We next, with a flat scriber, draw a line
on the chuck exactly through its center, and set the half
flanges to this line, and then screw them to the chuck and
turn them as if they were solid. By setting the halyes ex-
actly true to the line, it is insured that the Hange shall part
exactly at the center.

To make the pattern shown in Fig. 93, we take two pieces

of wood long enough to make the two halyes, and allow
about half an inch or an inch to turn off each end, so that
the impressions of the fork and center may not appear on
and disfigure the finished work, and for other reasons here-
after to be mentioned. We plane these pieces on one edge
and on one face, making them of equal thickness, We make
the flat surfaces, which come together, true, trying them
with the winding strips shown in Fig. 37, to detect any twist.
Our next operation is to insert the pegs, and we may, for
this purpose, adopt either of the two following methods)
the more ready of which we will take first: Clamping the
two joiuted faces together, as shown in Fig. 100, we bore

"'”)F"zy]ﬂ'b._ﬂ[.

two holes right through the top piece and into the bottom,
one to u little greater depth than the hight to which tho pin
is intended to project, as shown by the dotted lines. We
then plane up a piece of hard wood, nbout two and a half
feet long, to fit the holes tightly. It I8 just as easy to plane
a long piece as o short one, and what is loft over will serve
for a future occasion, A useful tool for preparing pin stufl
ig illustrated in Fig. 101, which reprosents a hardoned plato

g lol.
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holes of the slaes of the pins usually

of nteol, plerced with
beon planed up to

required, The wood for the ping, having
the required size, is driven with s mallet through the plate,
saving o gront desl of time, and making the ping more noar
1y round than is pusubblc by hand work, In some of thoso

Scientific American.

platos the holes are made taper, as shown at A, in Fig, 101;
this, however, is detrimental, and the parallel hole is the best,
becauso it guides and supports the stick while it does not
Impedo the cutting action of the tool, A hollow formed
around the edge of the hole, ns shown In the sectional view,
at B B, would improve that action; or it might be still fur-
ther improved by inserting bushes in the plate, with a por-
tlon left projecting above the plate and beveled off to re-
sernble o chisel, as shown at C,

I'he pin stuff being prepared and inserted into one half of
the pattern, the projecting end is then tapered off as shown
in Fig, 102. The formation of this projecting pin may seem

Zig. 102,

a very simple matter; but if sufficient consideration is not
glven to it, a great deal of annoysnce is caused to the molder,
and the castings will be imperfect. If we reflect for what
purpose these pins are inserted, we shall find the proper
shape, First, with regard to the projecting length, some
workmen seem to be guided by the diameter of the pin,
making it project to a distance equal to its diameter; but it
is obvious that a short peg or pin will govern the position
a8 well a8 a long one, and will be less liable to stick in the
loose half of the pattern: hence itis better to let the pro-
truding end stand out from three sixteenths to one half inch,
and let from one sixteenth to one eighth inch of the large
part fit the hole, the nut being tapered off so asto be sure
that the pin can be released easily. These conditions inevi-
tably bring us to the parabolic form shown in Fig. 102. An-
other point to be observed is to make the pin of as large a
dianmeter as is consistent with the work; for the larger the
pin, the longer it will remain free from shake. Above all, it
is essential that the pin be perfectly round atthe part that
fitg the hole; and if these elements are neglected, castings
will be produced of which the balves will not mateh, which
isalways very unsightly. Nothing is gained by making the
pins to a tight fit in the loose half of the pattern, as they
will not work that way; and the molder will enlarge the
holes with a red hot rod, and then, after a little while, the
charred part around the hole falls out, and the pin becomes
too slack. :

After inserting our pins, the two halves of our patterns
are to be fastened firmly together; and this may be readily
done by brushing the end faces with hot glue for a breadth
of one half or one inch, according to the amount we have
allowed our pieces to be larger than the finished work. Then
we hold them firmly together with a screw clamp, leaving
them until they are perfectly dry. If there is not time for
the gluing, the two halves may be screwed together; and
indeed, if the job be & heavy one, it will not be safe to trust
entirely to glue, but to use screws or dogs. Dogs are a kind
of square staple, made of steel, and of the form shown in
Fig. 103; and two of them driven in each end of a pattern
will hold its loose halves very firmly together. While very

- ., handy, however, on large or
170g. 103

| small work, they are cum-
brous; and the gluing or
screwing is preferable, The
work can now be mounted in
| the lathe, and turned as
| though it were solid. Care
i must be taken that the cen-
ter points are exuctly in the
joint, and it was to ascertain
if this was the caso that our
— two halves were planed of
equal thickness; for if, in the process of turniong, one fint is
seen to be narrower than the other, as shown in Fig, 104,

P 104
> g L0,

nt A B, it is proof that the centers are not in the jolnt; and
unless the error 15 corrected, one half of the finished pats
torn would be thicker than the other, 'To remedy the error,
wo tap the pattern lightly with a hammer in the required
direction, and then screw up the lathe centers a Hittle more,
continuing the procesa until the flat sides upon the pattern,
when very nearly trued up, as shown in Fig. 104, at C ', are
oqual, and finally disappesr,

Our pattern belng then turned and sandpepered, as alren.
dy directed, the nest proceeding is to stop up all holes or
erncks that are not desired to appenr, with elther beoswax or
putty, This is a simple process, but it may have been no-
tloed that some workmen take s much longer time over it
thun others, st loast when beeswax is the stopping mste.
risl.  One who I8 expert at this work guesses just the pro
por nmount necessary for ench hole or crack; then he forms
the wax into a worm-like shape, and with o warm chisel
(that Is not hot enough to make the wax run but only to
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cut it easily) he presses the wax into the liols, and seldom
leaves nay surplus to remove. The same knack is necessn-
ry in filleting, that 18, in filling in an internul square pharp
corner, when it is thought too small to be filled in with
wood; for if the worm or stringof wax of the right size be
Jaid along the corner, the pressure of a warmed gonge will
cause it to expand to the required fillet; while if too much
wix is inserted, much time will be occupied in trimming
off the surplus.

The third and last of the finishing processes is the sppli-
cation of two or more coats of spirit varnish, which adds to
the appearance of the pattern, and increases its durability
by giving it & surface impervious to water, and by producing
that smoothness so necessary for itd easy extraction from
the sand. A varnighed pattern escapes much of the rough
usage commonly bestowed upon patierns, because the mol-
der does not rap it 8o much as he otherwise would do. Se-
veral thin coats of varnish give a much finer appearance
than fewer and thicker ones. The first coat fills up the pores
of the wood, and frees the fibrous projections left by the
sand paper; and after the first coat is dry, fine sand paper is
aguin npplied to remove the fibers so fixed, The second and
succeeding coats give the gloss.

The pattern maker invariably mixes {his own varnish,
which he does in the following manner: The varnish pot
ghould be of stone, and not of iron, which would discolor
the varnish. The cover should be of thick leather, having
through the middle a hole of such size that the brush han-
dle, forced through it, will be suspended, and will not pass
through to the bottom of the pot. The object of making
the cover of leather is that the varnish collects around the
lid and sticks the cover down, requiring sometimes so much
force to remove it that wood would be liable to split. In
the pot is placed so much shellac, and thereis added just
sufficient alcohol to cover the shellac, the whole being oe-
casionally stirred with s piece of stick, and not with the
brush. The consistence should be that of raw linseed oil; and
to hasten the mixing, a little warmth may be applied. The
color of the varnish used is, strictly speaking, optional; the
usoal plan, however, is to use clear varnish for the pattern,
and black for core prints and the insides of core boxes, which
thus distinguishes them. The black is made by adding the
best dry ivory black to the clear varnish. A verydurable var-
nish msay be made by adding powdered oxide of iron to the
clear varnish, which gives a hard varpish with a reddish
brown color. In mixing colored varnishes, however, we
must remember that the lighter the pigment, the easier they
work. Ivory black is the lightest pigment, and 50 always
pervades the varnish, and does not readily settle to the bot-
tom; hence it does not often require stirring. Oxide of iron
requires frequent stirring, even in the course of varnishing
one pattern, if it be a large one; because it settles so rapid-
ly that a perceptible difference in the coat is apparent un-
less the varnish is stirred previously to each insertion of the
brush. The brush should never go to the bottom of the pot,
and the pot should always be kept covered when not in ac-
tual use. Varnishing lathe work cannot be done while run.
ning the lathe; but after the work is varnished, running the
latter hastens the drying. Work should always, if possible,
be varnished on a dry day; for if the air is damp, the var.
nish becomes what is technically termed chilled, that is, it
assumes a soapy or milky appearance, as though it had ab.
sorbed water, and hence is spotty when dry.

Having thus finished our example, we may now explain
the process of putting pins in patterns, which we omitted to
do, when speaking upon that subject, to ayoid digression.
There are many cases in which it is not suitable for the pin
hole to show on the outside of the pattern ; and sgain, in large
work, the holes would require to be bored so deep and the
pins made so long that it would be too elaborate an affair al.
together. In such circumstances, lines are resorted to, be-
ing drawn in the following manner: Place the pieces side
by side, with the planed edges touching and the ends fair,
as shown in Fig, 105, the line, G, representing the edges;
and make two fine notches at A B. Then separate the pleces,
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and square the vory fine Hnes, O C D D, soross with aknife,
Thon st w gage to half the width of the pleces, nnd mark
the Intersecting loes, B F; and the centors for the respee-
tive pin holes will be the intersection of the lines, C B and
D F. 1, howaver, wo have no planed edge to work from,
and the job is of such slze as to involve s0 much Inbor as
not to admit of planing, we way take two small brads or
finlshing nails (or as wany as we desire to have pins), and
drive them almost entirely into one piecs of the wood in the
spots whoere the plos are ultimately to be, and then file the
projecting part of each to a polnt, By then reating the other
hulf inits proper relative position upon the filed points, and,
when adjusted, applying u little pressure to it, the nail points
will entor the top piece and mark the corresponding contors
for the holes to recelve tho plos,  We may then extract the

b:‘nllu or nulls, aud proceed to bore the holes und lusert the
ping,

.
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IMPROVED RIBBED PALE TIE.

We illustrate herewith & now and very simple tie for cot
ton and hay bales, eto., which is quickly adjustable, and is
elalmed to allow of no expansion of the bale after it is se-
cured. This is an important consideration, as the bales al-
ways expand several inches in thickness after leaving the
press, and, throagh their bulk, cost more for freight and sto-
mge than would be the case did the bands hold them in the
shapo given by the pressing. In Fig. 1 the tie is shown ap.
plied, and in Fig. 2 it is roprosented on » large scale. The
novel feature consista in making alightly raised
ribs on the band, at something loss than an inch
apart. The buckle is & mere frame with a cross
bar, A. The band is applied ribs inward, and
the end is inserted through the buckle, as shown
in Fig. 3, and under the part to which the buckle
is attached. The crossbar, A, and front part of
the buckle are suitably beveled to enable the end
to be casily insorted and fastened without bend.
ing the band. The ribs, being formed along the
entire length of the band, enable it to be ad.
justed to any size of bale. The employment of
the device in no way damages it, so that it may
be repeatedly used.

This bale tie is In use by many of the largest
cotton.packing firms in the South, among whom
are Hadden & Avery, Memphis, Tenn., Dunn,
Ogletree & Co., Atlanta, Ga., and Woodruff &
North, Selma, Als.

Patented July 11 and 25, 1876. For further
particulars address the manufacturers, Messrs.
P. Hayden & Son, Columbus, Ohio.

- =
Ozone Produced by Waves and Fountalns,

The mechanieal action of pure air over vegeta-
tion is productive of ozone, but still more mani.
festly is this subtle quality produced by the dash.-
ing of waves and spray against the air. These
lashings of air and sea mixed are, electrically
speaking, in the nature of one substance rubbing
on another. They evoke ozone, which, being in.
baled in breathing, gives a stimulus to the con-
stitation. Hence the benefit to health from a sea
voyage, or & residence at a pleasant seaside re-
sort. Mr. Binney stated. at a recent meeting of
the Manchester (Eogland) Literary and Philoso-
phical Society, thatthe atmosphere of towns may
be sensibly ozonized, and of course improved in
quality, by the action of public fountains. He says: “ A
water fountain may be regarded as a hydro-electric machine,
he friction of the water issuing through the jets developing
electric action, materially assisted by the conversion of the
spray into aqueous vapor, I would suggest that this fact
should be prominently brought before municipal bodies, to
induce them to erect fountains in all available places inlarge
cities, as sanitary agents. They might prove highly benefi-
cial in crowded localities.”

=ENTe S A

The following description, with the diagrams annexed,
from the English Mechanie, will enable the reader to obtain
a tolerably correct idea of the new electro-magnetic engine
patented by M. José 8. Camache, of Pa-
ris, and which has attracted considera-
ble attention from students of electrici-
ty and motive power. Theinvention con-
sists mainly in the employment of an
improved armature and the arrangement
of the commutator, by means of which
the speed and power of the engine can
be varied; but M. Camacho claims the
use of tubolar magnets for the purpose,
as well &s his improved armatures and
commutators,

The new engine may be constructed
sccording to two modifications, the elec-
tro-magnets being statiooary, and thear-
matures movable, or vice vorsd. In both
cases the principle of the apparatus re-
maing the same, the details only of the
engine being varied. The armatures are
formed of metallic plates insulated mag-
notically from one another, in order to
cause the engine to generate o greater
smount of foree. The magnetic inertia
of s temporary magoetic is so much
greater in proportion as the volume or
mass I8 increased; consequently a com-
paratively long time is required for it to
attain its maximum of magnetization if
the mass is considerable, Moreover, in
the case in question, and when the ar-
mature is placed in proximity to the mag-
net, it has a tendency to become magne-
tized throughout its whole extent, It
should further be observed that the pear
est part of the magnet (which is slone effective) eannot at-
tain its maximum amount of magnetization except at the
same time as the whole of the armature—that is to say,

when the Iatter has arrived opposite the magnet. Now it is
precisely at this instant that, in rotatory electro-magnetic
engines, the passage of the current, which produces the at-
traction, would cease; whence it results that the armature
has finished its course or travel without attaining its maxi-
mum of magnetization; and consequently & great diminution
of the force, which would otherwise be produced by the en.

gine, ensues, [n order to remedy these defects, the arma.
tures of M. Camacho's eleotro-magnets are composed of a
suitable number of metallic plates or blades, arranged nor.
mally at the acting surface of the electro.magnets, and mag-
netically insulsted from one another by the Interposition of
any suitable substance which forms a bad conduotor—such,
for example, as paper, resio, and the like, and oven certain
metals which form bad conductors of magnetism. ** In this

manner the magnetization Is produced succossively In each

of the plates of which the armature is composed, which, in

HAYDEN'S RIBBED BALE TIE.

consequence of their small volume, are thus brought to s
conditiop of maximum magnetization as soon as they come
within the range of magnetism of one of the electro-mag-
nets of the engine, and the travel of the armature is com-
pleted in maximum magnetization, giving greater production
of foroe with the same expenditure of electricity. As this
effective force is the product of forces multiplied by veloci-
ties, it is also evident that an increase in the effective force
is produced by reason of the greater rapidity of the magneti-
zation and demagnetization of thie armatures formed of insu-
lated plates or blades.”

In the new commutator the piece of metal or contact
maker, serving as a conductor, instead of being made rec-
tangular in shape, is constructed in the form of a trapezium

FIG.1

THE CAMACHO ELECTRO-MAGNETIC ENGINE,

or trinngle,so vhat the rubber which acts against it continues
in contact therowith, during only a fraction of a revolution,
varylng according to the position in which the contact maker

is placed. It will thus be seen that it suffices to advance or
draw back the commutator npon its axis of rotation, while
the rubbing surfacos of the engine remain stationary in order
tomodify the passage of the currents in the electro-magnets,
and consequently to regulate the speed and power of the en.
gine,

oloctro-magnetic engine, in which the electro magnets arn

fixed or stationary, and the armatures are movable; Fig. 2 ia
an olevation of one of the electro magnets, and Fig. 3 a
horizontal section of one limb of a magnet, & longitudinal

section being shown in Fig. 1; Fige. 4 and 5
proved commutator,

The electro-magnots, A (shown detached in Fig. 2) are four
in number, and fixed at oqual distances apart from one an.

show the im.

othor between two disks, B, serving as a frame and sap.
port to the whole of the apparatus. (One disk only is shown
In the figure.) The movable part of the engine
In composed of a shaft or axin, C, upon which are
fastened recessed or hollow disks, D, to which
the armatures, E, are attached. These aArmatures
in the present example are three In number, and
they are formed, as before mentioned, of a series
of plates or blades of metal insulated electrically
from one another and arranged in parallel or .
diating positions,as shown in the engraving. The
shaft, C, also carries the commutator (F, Figs. 4
and 0), in contact with which roll four rollers,
each of which Is in communiecation with one of
the electro-magnets, A. The carrent enters the
apparatus by n binding screw attached to the
frame or disk, B, passes thenee into the shaft, C
and into the commutator, F, whenes it mchn'
the rollers, which direct it successively to each
of the electro.magnets, A, by the imtervention of
binding screws insulsted from the frame, and
fixed on a disk of wood or other insulating ma-
terial. The current issuing from the electro-mag.
nets passes to binding screws attached to & me.
tallic ring, which unites them all, and which is
insulated from the frame by a disk of wood or
other suitable material; the current then passes
off by a binding screw to return to the battery
The positions of the binding screws on the me-
‘allic ring are shown in dotted lines,

An ordinary commutator may be used, but M
Camacho prefers the improved commutator, F,
shown separately in Figs. 4 and 5, which is pro-
vided with triangular contact makers, admitting
of the duration of the passage of the current
being varied or regulated in each electro magnet,
according to the position given to these contact
makers relatively to the friction rollers before
spoken of. The adjustment is effected by causing
the commutator to slide along parallel with itself
upon the shaft, C, and when in the required position is held
by the set screw. The blades of the armature, which are
magnetically insulsted from one another, as shown in Fig.1,
may be made of a triangular or trapezoidal form in section ;
but as previously stated, for the sake of greater simplicity
the armatures may consist of any suitable number of metal
blades with parallel faces arranged in juxtaposition, but
magnetically insulated from one another by any suitable
means. The electro-magnets employed in the engine are by
preference constructed of tubes of a cylindrical rectangular,
square, or other convenient section, an example of which is
shown in Fig. 8; but ordinary electro magnets with solid
cores may be employed, arranged in any required number

In the disgrams, g, 1 1 o trangverse gection of a rotary

round the apparatus.

The engine may be constructed of any
dimensions. Bars or bolts are shown at
T, Fig. 1, for the purpose of securing it
either to a fixed framework or to the ob-
jeot itself, to which it is to impart mo-
tion. It is applicable, says the inventor,
to industrial purposes generally, such as
driving sewing machines, working musi-
cal instruments, machine tools, and the
like. It may also be employed, by con.
structing it of suitable dimensions, for
the hauling of vehicles upon rails or upon
the ground, as well as propelling vessols,
or for imparting motion to other ap-
paratus,

—~ =
Coast Lights Injured by Birds,
It is a curious fact that, during the
months of April and October, keepers of
lighthouses slong the coast are obliged to
oxercise the greatest vigilanee in order
to prevent injury to their lights through
the breaking of the lantern glasses by
birds flying against them at night. Ducks
often dash against the panes with such
force as to shatter heavy plato glass, and
even wire netting, now used, is sometimes
found an inadequate protection. The
keepor of the new light near St. August:
ine, Fla,, states that almost every morn.
ing during last month he picked up from
twenty to fifty dead birds, which had
committed involuntary suicide in the
above manner. It Is estimated that at
ench of the large lighthouses on the const somo 2,000 birds
nro thus yearly slaughtered, or inall about 100,000 annually.
The clroumstances also sorve to indicate that the flight of
the birds, which migrate during the months named, is so-
complished in the night.
e
VARNISN POR SILVERWARE.~Gum elemi, 80 parts; whito
amber, 45; charcoal, 80; spirits of turpentine, 875. It
must be used in & heated state, the motal to which it is to be
applied belng also heated, .
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THE GRINDSTONE COLUMN AT THE CENTENNIAL.
It would hardly be imagined that such homely objects as
grindstones could be grouped tastefully and even elegantly,
and yet an enterprising manufacturer of these useful articles
(Mr, J. E. Mitchell, 810 York avenue, Philadelphia) exhibits
his productions at the Centennial Exposition in so artistie a
manner as to challenge universal admiration. From the

conter of his allotted space, which is located on the south.
orn main passage in Machinery Hall and near the

Corliss engine, rises a superh Tuscan column, twen-
ty-six feet high. This is composed of thirty-six
grindstones of different grits and qualities, piled
one above the other. Slight variations in diame-
ter of the stones produce the graceful swelling out

line of the pillar; and their different colors, ranging
from red to bluish, gray, and yellow, are harmoni-
ously combined to produce the effect of tinted
bands. The general appearance of the column is
shown in the annexed engraving, and it forms one
of the most prominent objects in the vast display.

Mr. Mitehell's exhibit is not merely artistically

attractive, but is also one of those sensibly arranged
contributions from which any one, studying them,
can obtain, by simple inspection, & fund of useful
knowledge. For instance, there is a collection of
mounted grindstones from which the machinist may
learn all the different modes of adjusting the stone,
and make valuable comparisons. He may also see
all the various kinds of stones, and thus note the dif-
ferences in grit, and determine which is best for his
own especial purpose. There are huge stones weigh-
ing from 1,000 to 4,000 1bs. each, such as are used
for grinding saws, files, edgetools, and cutlery, for
beadstones in nail works, and for finishing the iron
work of locomotives. Thence downward, every size
of stone may be examined, to the smallest made.

Three medals have been awarded to Mr. Mitchell
for this exhibit. A very interesting pamphlet, on
the subject of grindstones, their history, and how to
hang and use them, may be had free by addressing
the manufacturer above named.

—e =
The Physical Properties of Galllum,

M. Lecoq de Boisbaudran, in a recent note to the
French Academy of Sciences, states that he has
prepared about 7i grains of gallium. In liquid
state, the metal is a beautiful silvery white; but
in crystallizing it turns blue, and its brilliancy be
comes grestly diminished. The point of fusion is

fixed, for the metal melts very slowly at 86.27° Fah., and
The density of the spec-
Gallium crystallized under water crevitates

crystallizes very slowly at 86:09°,
imen is 5085,
sometimes on heating.
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FLYING LIZARDS.
The remarkable lizards of our Western hemisphere, pro.

perly termed the igaanas, have their counterparts in the

agama family of the East. The tribe contains between thirty
andforty genera, and many of them are peculiarand inter-
esting. Our engraving reprosents, first, the fringed dragon
(draco fimbriatus),which is commonly found in Sumatra. The
head is grayish white, covered with an irregular network
of dark brown, and on the throat are a number of circalar
specks covered with granular scales. Upon the under parts
of the male, the scales are rather large and keeled: and up.
on the wings are a number of rather
short, white dashes of a partly trian-
gular shape. Along the sides run se-
ries of small trinngular kesled sonles.

The other gpecimen shown in our il-
lustration is also a so-called flying lis-
ard, called the flying dragon (drace vo-
lans. It is a native of Borneo, Java,
the Philippines, and the neighboring
islands. The prominent characteristic
of this reptile isthe singular developed
membranous lobe to be found on each
uide, which lobes are strengthened by
cortain slender processes from the six
fulse ribs, and serve to support the an.
jmal during its bold leaps from branch
to branch, The flying dragon is the
most agile and daring of the winged
lizards ; and it can leap s distance of 30
paces, its so-called flight being similar
to that of a flying squirrel or flying
fisls. The color of this reptile s variable,
but is usually as follows: The upper
wurfuce is gray, with a tinge of olive,
und daubed or mottled with brown,

Scientific American,

found on earth for some time after man made his appear-
ance on the planet. We select the engraving from Wood's
‘“Illustrated Natural History."”

.

Fall of a Meteorite In Kansas Clty,
Mr. J. D. Purker, in & lettor to the American Journal of
Science, says: ** On June 25, 1876, botween the hours of
nine and ten in the morning, a small meteorite fell upon the

MITCHELL'S GRINDSTONE EXHIBIT.

tin roof of Mr, Isaac Whittaker's business house, No. 556
Main street, Kansas City, Mo. The meteorite came down
with sufficient force to cut a hole in the tin roof on the
front part of the house near an open window; but not pass-
ing entirely throngh the tin, it bounded back s few feet and
Iay on the roof. Mrs. Baker, who occapies rooms in the
front part of the house in the second story, and Mrs. Whit
taker were standing near the window when the meteorite
foll, and heard the sharp concussion when it struck the
roof. Mrs. Baker immediately picked up the meteorite as
it lay near her on the roof, but dropped it again, finding it
too hot to retain in her hand.

“The meteorite is a plano-convex specimen, about 1%
inches in diameter, and about § of an inch in thickness.
The ontside or convex surface possesses the usual crusted

appearance, while the inside or plane surface differs from
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u;ow:h of the Earth,
« Since meteoric matter is continually falling upon the

earth, she must of course be growing Iarger, and the daily

number of meteors Is so immense that it would be natural
to suppose that the increase might be quite appreciable in a
fow centurles, It 14 not so, however: the surface of the
earth I8 8o enormous, compared with the quantity of mete-
orie matter, that,even on the most favorable hypotheses, her
diameter would grow only about an inch In five hun-
dred million years by sccessions of this kind. A few
figures will make this clear.

* An to the number of visible meteors, there is sub-
stantial agreement among suthorities. The estimate
of Professor Newton is as large as that of any one,
I believe, and he puts itat 7,500,000 per diem, which
number we will use. As to their aversge weight
‘there is more difference of opinion. Probably, how-
ever, the most careful and best founded investigs-
tion is that of Professor Harkness, published in his
report upon observations of the November meteors of
1866 ; and his conclusion is that ‘the mass of ordi-
nary shooting stars does not differ greatly from
one grain,’ Professor Newcomb appears also to con-
cur in this estimate. There are reasons, which it
would take too long to discuss, for thinking that this
value is likely to be somewhat too small; but on the
other hand it is almost absolutely certain that the
average mass cannot be as great as one fourth of an
ounce. To be on the safe side, we will assume 100
grains as the mean weight of the visible shooting
stars.

*“ Remembering that the pound is 7,000 grains, we
shall then find nearly 107,000 pounds, or about 50
tuns, for the total weight of one day's supply of
shooting stars. An allowance must also be made for
the meteors too small to be visible (which are known
by telescopic observationsto be very numerous), and
for the matter brought down by aerolites. If we
double the quantity stated above we shall certainly be
abundantly liberal, and this will give us 214,000 Ibs.
a day, or about 78,164,000 Ibs. per year, as the
earth's rate of growthin weight.

““ Her increase of bulk depends upon the density of
the meteoric matter, and probably this density does
pot differ much from that of ordinary soil, or nearly
three times that of water. If so, each cubie foor would
weigh about 187} 1bs., and the annual meteoric acces-
sion to the bulk of the earth would be not far from
417,000 cubic feet. A cube about 75 feet on each
side would be a little larger. It would take more than
four millions such to make = pile as large as Mount Wash.
ington. Now, since the surface of the earth is about 5,454
millions of millions of square feet, it follows that the an-
nual sapply of meteoric matter, if spread uniformly, wounld
form a layer whose thickness would be only yyyorloross
a foot, or very nearly yygsivsoss ©f an inch. In other
words, even on such extravagantly favorable hypotheses as
we have nssumed, the formation of & sheet of meteoric mat-
ter covering the earth to a depth of 1 inch would require a
period of eloven hundred millions of yoars,

““ If wo suppose meteoric matter to have been just as abun.
dant in space as now, since the beginning of time, and that
the velocity of the earth’s orbital motion has remained un-
changed, and that the effects of her atmosphere and of her
gradual shrinkage under the action of gravity can be neg-
lected, then it can be shown by an easy
course of reasoning, which would, how-
ever, hardly suit these columns, that her
dimneter must have grown during her
whole existence at the same uniform rate
as now, and we find that to build her up
to her present dimenslons by such a pro-
cess of aggregation must have taken a
period of at least twenty seven and a half
millions of milllons of years.

“ It is not Intended to assert, however,
that the earth was really formed in this
way; and oven if It was, the above esti
mute is of little valuo except ns indicating
the order of magnitude Involved ; since
there I8 no certainty whatover—not even
a probability—that In the oarly stages
of the formation of the planctary system
clroumstances nearly enough resembled
the present to warrant any conelusion,
Nor must it be forgotten that the more
probable estimates of Harkness and others
as to the welght of meteors would length-
on all the periods of time mentioned
from ten to one hundred fold, Wao have
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gomotimes seen on the wings, which femor O. A, Young, in Boston Journal of ;

are algo orpamentsd with an angular Chemistry. |

potwork of dark blackish brown, e SN T ‘

When the dragon s st rest or even A Severe Murrleane,

traversing the branches of trees, the A cyclm‘e’n{ romarkable severity pass.

parachutes lie in folds along the sides; od over the (‘rn‘tnl Ameorioan states dar- ,

but when it prepares to leap from one FRINGED DRAGON AND FLYING :DRAGON. I?g October, The vown of Managus, in I

bough to another, It launches into Nicaragua, was Inundated; four hundred i
| the air and sails easily, with a slight fluttering of the ordinary meteorites in possessing the appearance of sul. | houses were blown down, and damaged to the amount of [

wings, It makes itsolf moro buoyant by inflating the whree | phuret of iron, subjectod to some degree of heat, lnstead of | $2,000,000.  In Blewfield, on the Mosquito const, threo {

meombranous sacks that depend from the throat, It hay nickeliferous iron. One might easily infor that the meteor. [ hundred houses wore destroyed, and the coffes crops over !

been commonly supposed that these anlmals gave rise to the | ite was scaled off from a lurgo bolide that passed aver the | an immense district were utterly ruined. Twonty lives wore

fabled nlru;{uu-'\ of the anclent mythologles; but the probabil. | city at that time. As it fell in the eity, | have nswed it the | lost, and several vessels on Lake .\'lungnl wore sunk by

ity s that the real clue to the origin of the monster In to be | Kansas City meteorite, It has not been subjected to chemi- | the disaster. The total damage is estimated st an amount

,.;u“,‘ in the gigantic saurians of ancient times, which were ! cal analysis.” of over five million dollars.
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! hydranlic press is a machine in which
wsure of o piston, on & body of water of rolatively | by which a veusel is raised clear of the wator for oxamina
] te the foree to & oy | tion or repalrs. Tho vessel is brought over a platform which |

sectional ares, is madeto

Scientific American,

an high as the column in the lub«.'r‘ At J is reprosented a |

HYDRAULIC DOCK,

linder of multiple area, whore the force is directly and the fis slung between the frames, being suspended by chains

* Mechanieal Dictionary " the annexed
engravings of a large variety of appara.

speed inversely as the difference. We extract from Knight's | which pass over pulleys, The lower onds of the chains are I

‘Fig. 1,

| Novemser 71, 1876,

which one halfof the bont s swaged at & time botween dles
| The engraving shows the disposition of the pross cloarly and
needs no further deseription, '
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Who Originated Electroplating!

In our recent obitunry notice of Mr. Thomas Fearn, which
wo extracted from the Birmingham
(England) Gazette, it was statod that o

tus based on the same principles. A
TMYDROSTATIC IRERS 1'UMIE
is represented at A, in Fig. 1. ¢ s the
wator cistern, and r is the pump barrol,
which has a sucking tabe, f, and a coni.
eal valve, & The plunger isoperated by
the lever, which may be adjusted so us
to give greater or less rapidity of stroke.
k is a safety valve, and ¢ the discharge
valve. On lifting the plunger, water is
drawn into the barrel, r, through the
tube, ¢, and by depressing it the water is
forced out through the pipe, j, the valve,
¢, rising to permit its passage. B, same
engraving, is an
NYDRAULIC INDICATOR

or gage, used to indicate hydraulic pres.
gure. Water, under the pressuro to be
tested, is admitted through the pipe, o,

to s cylinder inclosing a piston, wlich
tends to depress the short arm of the
lever, b, counterbalanced by the weight,
¢. A movable weight slides on the long
arm of the lever, and weights, d, are
added to its oater end when a very great
pressure is to be measured. An
AYDRAULIC PULLING JACK

is represented at C. A eylinder, a, con.
tains a tube, b, to which the piston, ¢, is
attached. ¢ is a smaller tube sliding
within the piston and tube, b, A valve,
¢, closes the communication between the
cistern, 7/, which contains a pump, /",
operated by the hand lever, 4, and the
cylinder, a. Two passages, g g, afford
communication between the tube, d, and
cylinder, a, at the back of the piston, e.
Water is poured into the cistern, and the
jack is suspended, cistern end down-
ward. Working the hand lover forces,
by means of the plunger, 4, water
through the tube, d, and passages, i1,
and depresses the piston to the bottom
of the cylinder, a. The water at the

Oy |

Y

back of the piston returns at the same
time to the cistern through the passages,
g On unscrewing the stop valve, ¢, the
water returns through the tube and pas-
sages, i i, to the cistern, relieving the
piston from pressure and allowing a sus-
pended weight to fall. D iss
BOOK PRESS,

It is arranged with either ome or two
pumps for forcing water into the lifting
cylinder, the piston of which raises the
platform on which the printed sheets are
placed. This is kept in horizontal posi-
tion by upright standards, and between
it and the head of the press the sheets

are compressed. AtE and F are showna

(| was the probable inventor of the elestro.
plating process, the patent of which he
gold to the Messrs., Elkington, Mr. 7.
Spencer writes to the British Trada
Jornal to deny this and to claim thein.
vention for himself. Ho sayn:

“Those who wish to see the first elee.
troplated article—as I suppose it 1o be—
may have thelr curiosity gratified in the
Liverpool Museum, in which there is an
electroplated teaspoon with my inftialn
engraved on it, and the date, May, [898
This date, be it observed, is nlm'va two
yours in ndvance of that of the Elking-
tons” patent,  This spoon, though it was
not in the legal sense sold, was thickly
covered with gilver, and given to my
friend, Mr. Joseph Mayer, the eminent
silversmith of Liverpool, on the day, as
it happened, the date was engraved on
it. Its Listory is briefly this: During
my electro experiments, Mr. Mayer had
froquently seen their results in copper,
and naturally became desirous to know
how far the art was applicable to the de-
position of silver. So for this purpose
he sent to me, at my request, a white
motal teaspoon, and with it a flattened
out Mexican dollar to act ns the opposing
plate in the small galvanio arrangement
I had then in use, Some fortnight af
ter I took it to him, thickly conted with
silver, but rough as it came from the
trough. I remember it was weighed and
found to be about } oz heavier than
when it was received. The object in put-
ting so much silver on was to test the
ndhesion of the one metal to the other.

1 suggested that the better mode
of arriving at this would be to cut into
it deeply with a graver, which Mr,
Mayer had done accordingly, and on call-
ing on him o few days after [ was told
it had stood the test I suggested. Ithen
saw that he had got his engraver to
put my initials on it, with the date.”

Germination at Low Temperatures.

It has recently been discovered that
seeds will germinate even if placed be-
tween blocksof ice. M. Haberlandt has
conducted farther investigations into
this subject, and has kept & large num-
ber of different kinds of seedsat a tem
perature of 45°. In 23 days 8 species out
of 22 showed distinct signs of germina.
tion, while others remained sterile to
the end. M. Huberlandt plausably con-
jectures that those grains of any given
species which will germinate at a lower
temperature than others will require a

HYDRBAULIC RAIL BENDER AND SHAFT
STRAIGHTENER.

In the first of these, the action of the lever, a, operates a
small force pump within the casing, which is connected
with a larger cylinder. the piston of which forces the plun-
ger against the rail, midway between the points where it is
held by the lips, ¢ ¢. In the shaft straightener, F, the beam,
a, and shaft, b, are each inserted within the collars, ¢, and

pressure is applied through the plunger, d,
operated by a small hydraulic press, inclosed
within the casing, ¢, and worked by the lever,
f. Gisan 3
HYDRAULIC PUNCH,
which comprises a force pump and operating
cylinder, in which the piston carrying the punch,
b, is inserted, inclosed in a case, a. The lever,
¢, operates the pump to depress the piston and
to force the punch through & plate beneath ; it
is then raised by the lever, d, to punch another
bole. Hiss
JUICE FRESS,
used for the extraction of liquids from the more
solid saturated portions. In this a horizontal
plunger, a, actuated by a screw, b, works in a
water chamber, ¢ d, to ralse & ram, ¢, A verti-
cal screw, 1, works in the head, g, on the stan-
dards, for raising or depressing the piston, be
tween which and the ram, ¢, substances are
compressed. 1 is the
HYDROSTATIC BELLOWS.

Water poured into the funnel-mouthed tube, a.
flows into the flexible-sided box, b, and raises a
welght many times greater than its own. The

weight may be lifted in this way until its combined pressure | to the platform, so that the vessel is thus slowly raised. The
and that of the column of water in the bellows, b, is equal | engravings give both s longitadinal and an end view of the
to that of & column of water having an equal surface and | apparatus,

Another application of the hydraulic press is illustrated

attached to the platform, and they are fastened above to a
horizontal wooden beam which communicates with the ram
of an hydraulic engine. When the ram, which is placed in
horizontal position, is moved, by the injectior of water into
the cast iron eylinder in which it works, the motion is com.
municated to the horizontal beam, and thence by the chains

*Publlstied In numbers by Mesars, Hurd & Houghiton, New York city,

HYDROSTATIC PRESSES

Hutrantic Prem

Here it is used in making metallic life boats in

less amount of heat for their perfect do-
velopment ; and thus by artificial sowing,

a variety might perchance be obtained precocious in habit
and needing little heat.

B
Chinese Immigration,

Last April the Senate of California appointed a commis-
sion to ascertain the condition of the Chinese in that State

and the social, moral, and political effects of

Chinese immigration. The commission began

to take testimony in San Francisco, April 11,
and in 15 days examined more than twenty Chi
nese and an equal number of whites. The ex-
amination related to marriage, tho use of opium,
Inbor contracts, the character and power of the
Chinese companies, the condition of women,
Chinese intelligence, their purpose in oo’hu.dn
effect of such immigration in other countries,
and the political consequences here, as well as
the moral, social, and religious bearing of their
presence. The evidence Is almost unanimous
that all who come are imported by Chinese com-
panies; are the lowest of their rce; aim only
to earn five orsix hundred dollars; are secretly
banded ; regard no oath or law they dislike; in-
troduce incurablo disoases; corropt American
youth ; refuse to accopt American education, and.
therefore can never be fitted for citizens, The
testimony Is long, and there is much repetition,
but it substantistes the charges made against
the Mongolians; and now that labor is such a
drug that more or less which is desirable on
overy ground ia returning to Europe, and Euro-

pean immigration is prevented, there is a stronger probabil-
ty that whatevor can be done will be, and earnest measures
adopted to prevent the further influx of a population f 3
to every intorestas well as 1o every prejudice of the
try.—Bulletin of the Iron and Steel Association. R




visitors to Machinery Hall, one of the most novel I the

SR R ENIRUTON DUTTON HOLK MACHINE,
‘bou' the thousands of curlous machines seen by the |'

Remington button hole machine,

s an attachment ora complote mackine) have been attonded
with only partial success; and until the production of the
machine no devies for completely finishing a

pbutton hole has been a perfect success.  This machine is | United Statos Clreutt Courte==Distriot of Massachus

comploto in ftaelf, being about tho size of an ordinary sew-

ing machine, but is made upon entiroly new principles. The [ PATEXT PREING MACHINE FORTATLONA. ~ORANTED JUNN §, (K84, LxvI B,

invention seems to be based upon the idea of & single thread
a5 used in handmade work, forming a loop stitch exactly

a8 made by hand, and which is concluded to be the only | plaIBti® or compiatnant to show ¢

proper stitch for such work.

and needle I8 attached to the needlo bar, resting in a socket | that the patentoe (s thie orfginal and Arst inventor, and,
in tho latter, A hole of tho required sizo is first cut in the | Focover o the siogea ¥oltion of His exeiunivs righte. o e

material 10 be worked, then the latter is'pushed upon & cone-
shaped piece, and, by a movement of the operator’s knee, is

firmly clamped ; and when once in position, it is automatic- | e one descrived, and which wore well known At tho date of 'lhe patent as

ally revolved around the cone, and does not require any
manipulation to insure perfect work. The stitch is formed
by a loop (taken from the needle after it has passed through
the cloth) carried np and thrown over the shuttle and
needle.  When the cloth is taken from the machine, the
button hole is found to be complete, the ends being strongly
barred or stayed; and no handwork of any kind whatever
is required. .

The speed of this wonderful machine is from 1,800 to 2,000
holes in 9 hours’ work: and judging by the rapidity and
ease with which the work is handled, both by the machine
and the operator, this large product seems easy of accom-
plishment. The range of work includes shirts, linen col-
lars, knit goods, underwear, and many other classes of
goods. The machine is simplein construction, durable, avd
not liable to get out of order.

A CORK WATER COOLER.

Cork, ns 18 well known, is porous, and is a non-conductor
of heat. These peculiarities hnve been taken advantage of
in the manufacture of a water cooler made entirely of cork,
which is displayed in the Spanish section, and represented
below. It is made of a slab of the wood, bent round cir

cular heads of the same and bound with brass hoops., The
porosity of the cork allows the water to percolate slowly to
the surface, and there to ¢ool in evaporating, while its non-
conducting nature prevents the heat of the sun warming
the wator within,

Spontaneous Fracture of Gluss,

A SIXOULAR ACCIDENT.—A light of glass, eight feet
wquare, slightly marred by an aceident, was romoved for a
new one on King street, in I'roy, the other day, and placed
ngainst the side of a building, Suddenly the glags flew intoa
thousand pieces. One of the fragments struck & workman,
and penetrated the right leg of his pantaloons,and cut a deep
gush in his knee, No cause can be assigned for the singu-
lar explosion. It was accompanied by a loud noise, which
wis heard some distance away.—dAdmerican Architect and
Building Nowa,
Ruesmanks: Thiv occurrence wis doubtloss due to the im?
perfoct sunealing of the glass, I'he British Journal of Pho.
tography suys, on the detection of bad glass :
“We have more than onco experienced, and, doubtless,
many of our readers have similarly suffored, the loss of a
lurgo glass vessel through the ocourrence of & crack, pro-
duced no one could tell how but when, on one oconsion, an
unusunlly thick vessel fell to pieces before our oyos, though
it had not beon touched or hoated for somo days, the cause
became plain to us,  The fracture and the cracking arose
from the imporfect annealing of the glasy, which remained
whole till some unnoticed vibratory impulse caused suffl-
clont molecular disturbance to allow the stronger of the un.
aqual steaios existing in the mans Lo assert itsulf, and, over-
cominy the cohesion of the whole, to produce n crack or a
complote fraclure, according to ita strongth, To guard
aguinst such necidents, n suggostion has boon made, by G,
Hagenbach in Poggendorfs Annalen, to examine ull articles
by polarized light, when, if a hiddon flaw oxist, its presence
will be rovealod by the occurronce of prismatic colors. He
wos lod to this discovery by the examination of some frag-
ments of two glasses which had suddenly eracked in the
unpxpected manner we spesk of ; they all showed prismatic

FATEXT NEVRIOFRATON.~BROWN A& SEAYY, AFFELLANTS £4, ENOUH FIFEN,

Sineo the advent of the | by the too-croam

of the Inventive faculty, and without the development of any {dea which

A combined shuttle, bobbin, | the party Meaiaat whom the sait {s hrouxht

Seientific American,

DECISIONS OF THE COURTS,
Suprome Court of the Unlted Statos,

In the matter o) the appeal from the Clrenit Court of the Unfted States
for the Distriet of Massachusetis, —~Declded Ootobor, 195, )

My, Justice Swayne dellyored the opinton of the Court,

The application of an old proe 1o a now subjoct without any exercise

& deemed now or original in the wonse of the patent law, s not patent-

NOLEN,

STOMRA Pr, FATHIOK HOWE of al,
{In equity.—Before Clifford, J.—Docided Soptembor 2, 1876, |
In a sult for infringoment of a ‘m'm the burden of proof s upon the
ial the patentee was Lhe Arst and arfginal
nventor of the (mprovement, and that the patent has been Infringed by

ntroducod In evidenos, Aords a peima fucle presumption

The patent,
o, in the absence of

Equivalents are allowed In avery elass or desoription of Inventions,

A comtination of old 1ngrodiunts Is not Infringed uniess it appears that
the alloged Infringer made or used the entire combination,

Equivalonts are suoh fngredients'as will perform the same function as

proper substitute for the ones actually described in tho patent,
Patont sustained.

Chax, IT. Drew, for complainant,

John 8. Abbott, for defendanta.)

-

United Statos Clrenlt Court==District of Muassachu-

ot

IRON-BHONZIXO FATENT, ~MINAM TUOKEN 04, THE TUCKER MANUFACTURING
COMFAXY,

[In equity —Before Clifford, J. ~Declded September 1, 1536, |

Citftord, J

tho two guldes, cons
with a sowing machine of Atitohing sppriatus.

nrwu- that the respondont has dsed a
th

The eourt s of the orlnlun LAt the Inventjon conalats of the work pinte,

N 1 arranged as deseribed, in combination
i A Canstraed In that way, itls
not infringed the complainanta’ letters

tent, as ey do not ase (ho gulde

v d s hayo
ery clear tiat the reepondu for the at. Where the tﬂ\ antion eon-

¥
Tlnll entirely (n & new combination «

of old rlnlurnl-'ur lnfn-'gml;., ulu, 1.;
ent cannot be malntained unloss

s woll settied that a sult for lnlvlnu;m" e ".: .‘:l:m“:. f{" lnun-dlz;!\u Ae

p PORLL faggles, 14 Pat., M1: Vance re. Camp~

o new combination, (Fronty l';;"' f‘lw.".' {1, Neyinour re, Osborne,

The patent of hlo'lgor. March 19, 181, hold by the court to be antlelpated ll-;-lll.- 1 "I-:'k. 9 Gould o
L ) o e s
chine, 1 ¥ bt nied tor n new deviee, and for the same (o
Mh:m nmr attempts havo been made to produce | meany %‘r‘:“;r::a e e . ortth Ut S iqephiar OF th m'.ﬁ#f,".'l‘n'd!".."ri:.‘n'."ﬁ..‘;:;ﬁ.!::.‘.’.’.’:.‘ and f hoth inventlons are peoperly de-
- that w prosorying ohnmbor, substantially us set forth,'' when taken tn connoction | #eritind and clatmad, the pe ) 2
that would make a button hole, and usually such | WGt ons contained i the spaideation, constriad (6 e for the sary 10 plire that Inqulp

efforts have boen directed toward an attachment for an ordi. | sepiieation to articiex to |

il wi
I.‘i this 'rl.un Ak the court Is of the o lnlon'nuu

hor the description of the auwmmi tmprovement nor the clsim of the

10 Presory he degreo of cold necessary to | nel
preserye thom, by means of a "’n.lu'nl '-!ln‘.'lrngn‘r,."" n which they are .'.’.' bo vllmn i question brings tho oase before tie court within that rule. loe

m“ﬂn‘m 8o far as known, such efforts (elther | placed, and ** a froexing mixture, haying no communieation with the at-
moaphere of the proserying ehnmber, '

ringement not len’ proved, the bilt of compiaiot must be dinmised.
Decroe, that bill of eomplalnt (s dismissed.

| Kdward Avery, for compininants,

W, W, Swan, for defendants, |

PATENT BILLIAND TARLE, ~HUOH W, COLLENOEN 04, JONUN %K. CAME ¢f al,
(10 equity ,.—Before Cliffard, J, —~Declded Soptember 2, 1996, ]

A patent, In due form, was granted (o the platnant on January 13,
1838, for a now and useful improvement (o uniting nnmxnulhml: bard sub«
wiAncos (o olastie foundatlons of billlard cushilons, and that (Lo satho was
surrendersd on March 10, 1867, an aceount of & defective specificition, snd
rolsaned Lo the same patentes for the same Invention. Due -pfllculon was
wubsoquently made for an extenston, and the record shows that the retssued
r-lrm WA S wently extended for the further term of seven yoars from
be expiration of the Arst term,  Galns and profta, (tis charged, have been
made by the respondents by Infringing the exclusive right secured to the
complalnant by the sald relssued pateot, and he prays for an sccomnt and
for an injunction, Process having been fssued and service inade, the re-
spondenta appeared and flod an answer, They dm that they have made,
nsed, or #old cushions for bililard tabies In secordance with the specifics-
tlon of the cum:;lnlnnnl'- wnt, or that they have made any ns or
llmnu by tnfringing (e exelusive right recured to him, as cha in the
i of compleint. and for defense upon the merits they allege the patenteo
A not Ahe orfginal and Arst (nventor of the improvenent, bot that the sme
ad beon previously described 1n the specification of the pateant re-
ferred to In the answer, and thst It was known to and had been used by the
persons therein namea, and at the places specified (o the arswer. ¢
The clalm of the patent (s:
An India rubber billiard cashion constracted with an tmbedded spring
bard, having woven about It light and close-fiting Abrous casing or cover-
ing, sa described, for the purpose specitied.
Mechanieal differences undoubtedly exist, but the geners] mode of con-
structing the two cushlons s the same, s more folly Appears by compar-
1ng the manufacture of the respondents with the machine of the com
ant, as described (n the specification of hh&nuu. Compared in that way,
the conclusfon mast be, in the opinfon of the court, that the charge of (o~
I’ gemant s satisfactorily proved,
ree for an account and for an Injonction.,

[Vames . Maynadier, for complalarnat,

George L. Roberts and Rewben L. Boberts, for defendants. )

laventors, if '“E deslro 1o secure lotters patent for thelr iny
must n“ly to the Commlsioner therefor, In writing, and the requirement
s that they shall file 1o the Patent Office a written description of the (n-
vention, and of manner and process of maxing, constructing, and using
the same, (n such full, clear, conclse, and exact terms as 1o enable any per-
son skilled In the art or sclence to which It a ne to make, constroct,
and usethe invention, (16 Stat, at Large, 31,

Pursuant to that provision the complatnant (n this case applied In writl
to the Commissloner for a ul;nl. o bing his Inventlon as & Dew an

fm or me of superneiall ng or coloring lron, as
more hnymh n m !xlloa of the patent. lron, e asserts,
has heretofore been jal courue fta surface with olly solutions
of and 3:0.. n,:ut application of heat sum-
clent to and he admits that metals have lac-

uce ness ;
quered or bronted by the leation of a solstion of
yotdu:ror salts, dried .b".:uoum to alr or heat, Both of these
mi well known. [nstead of that

alleges, co inas of covering fron with a very thin

of ofl, rnd then sl II( 1t 1o heat, the effect of which Is to

leave upon the fron a firm Alm, which Is very durable. and which gives the

B T Soccenign s e HePL o b AACA 8 0

n ven (n o

:;ghg l‘he p“ oM u': s to .mf Yﬂ. described result, ”fnm directions of
n

Yen as fol 3
1. mm nr‘i’ucoﬂhetnnwbo bronzed shall be eleansed from sand,

scales, or r torelgn matter, and where fine effects are desired the sug-
gestion i that the surface should be ed or made R
2. That the surface of the Iron s0 prepared should be covered with a very
thtnco‘uuatm.n.nrmc*r‘nnal oll, the » jon of
e patentee In that i that he attains such & coal by ap ng the
S e axtonte gt o v R s
. or o
"30. the fron so d and olled should be placed In an oven and

exposed to heat of an (ntensity suielient to ebur - tened surface of
clean nno?wd lmn 1o a color vl{ ing from that o l‘lghl w to deep blue,

lrc:bmm color s developed upon the fron, the suggestion
of the patentec being that the resuitant e of color will depend ;;e‘g

NEW BOOKS AND PUBLICATIONS,

Cuoxz Bore Guss, AXD How 10 Loap ror Art Kixps oF Gawe
By W. W. Greener, Aathor of * Modern Breech Loaders,”
Noew York city : Cassell, Petter, and Galpin.

Mr, Greener, 8 well known gunmaker of Birmingham, Eogland has {n.

trod d Into that Yy the American practice of contracting the muz-

zlea of fowling pleces, 0 as to dellver the pellets of shot in 3 compact
mase, (o ensure longer range and greater penmetration. The system bas
met with great success there, not only in the feld, but In shooting matches
and In competitive trials, Mr. Greener has written an excellent handbook
of the Improved weapon; and he gives asccounts of [t proved eflicicacy
which are conclusive and convinefng. His remarks on the chofce of a gun
and care {n (ts use are practical and senaldle; aad he gives our country full
eredit for the valuable tnvention which be has improved on and Introdoced
Into Bngland, We d hils book to all lovers of fleld sports.

AX Bremestany HANDDOOK OF APPLIED MECHANICS. With
Eighty-eight Diagrams. AN Erexestany HAXDBOOK OF THRO-
RETICAL MecrANICS. With One Hundred and Forty-Five Dia-
grams. By William Rossiter, F.RAS, ete. Price 15 cents
ench. New York city: G. P. Putnam’s Sons, Fourth avenue
and 234 street.

Our readers bave frequently read our criticism on the various numbers of

Mesars. Putnam’s two ** Sclence Serles,'’ elementary and advanced. All

and ho suggests that the process of ofling and heating may be repeated
with pronﬁl ithe desired to d«:ﬂl the shade of the bronzing, it being
understood that the effect of each repetition will be to deepen the shade
until the color becomes black. High heat, the entee states, when ap-
1led to unofled fron, will have the effect to produce upon the surtace of
hefron the series of colors rolnlcd out {n the specification, but he asserts
thist u thin conting of ofl applied as dirccted before heating the fron has the
effect to modify the oxfdation and to rmduce a new and fmproved surface
resembling bronze, and which 1s highly ornamental and of character to re-
sist tho effects of moisture and handiing. Exhibits showing the practical
results of the patented process were given In evidence at the Saal
hearing, and they arc abundantly sufficlent to prove that the described
sleps are res cﬂ\'cl{; essent! to attaln successful resulls, or. In
other words, ?;n it {s essontial that the surface of the tron should be
cleansed from sand, scales.or other forelgn matter, that the surface should

nm;:l upon thehmo:‘gg; smpioyed, 8s well 8 ;;:o? | tve duretion the 1 lected for publication In this cheap and popular form are of

ca w . case, pend , care, and ek g

.8 ‘nwm%‘nbe tor, both In the appiication of theoll and in regul the ; and the two now before us are foll of condensed,

ng and wm‘m‘; de"rnu urstion of the ?hul. llolkg lmzs- intelligible, snd sccarste Information. given to the reader in 3 strictly
rred e patentee, and that the {roa, when the

mldr:alllulgn‘:;::? bmagnx T obeatned. be removed from the oven or furmace: | PTOSTosIve and nductive manaer. Books such as these sre wanted to aa~

swer the demand for practical education, now o loudly Deard iz all our

trades and bandicrafts.

ThHE COMPENDIUM OF ARCHITECTURAL SHEET METAL WORK, with
Rules and Directions for Estimates, ete. Price $i. Salem,
Ohio: The Kittredge Cornlee and Ornament Company.

This is one of the most elaborate trade handbooks we have ever seen.

contalins over 330 pages of tables of proportions, dunenstons, snd prices of

all kinds of ornamental metal work, snd is lavishly fllustrated with dis.
grams, ete. It s lkely to be vory usefil to architects 2ad dbullders cmuploy-

{ng abeet metal decorations, The Kittredge Company’s price 1 s

dintl from the hnfcal information and tables; sod the latter afford

be covered with linseed oll or {ts equivalent, unmixed with plgmont,
or Japan, that the coating should be extrewmely thin, and that the lron thas
repared and olled should be placed in an oven or furnace and be subjected
{o a high degree of heat.
Exact doscription of the Invention s required to accomplish three great
enids: 1, ‘FHat the Govornment sy know what they have granted and what
will become public property wheén tho term of the monopoly explires, 2.
That Heensed porsons dealting Lo practise the fnventlon may Know, during
the term, how to make, construct, an use the fnvention, 3, Thut other In-
ventors may know whut part of the eld of Invention Is unoccupled. Suf-
ficlent appoars (0 show that the description of the Invention given in the
specifeation constitutes & full complianee with those seveoral ulrements.
Iscussion of the title of the © t Is ry : as It Is admitted
in the snswer fled by the re and the Ial alleges that he
respondents have, since they have reassigned the patent to the complalnant,
infringed his exclusive right and privilege to make and use the [nvention
and to vend the same to others (o he usod; and he prays for an account of
all gaine and profits realized by the respondents rrom the nolawfal use of
tho suine, togother with the daiinges suifered by the complalnant by reason
of such unlnwful use, and for an lnjunction,
Process waa sarved, snd the reapondents appeared and fled an fanswer,in
whioh they deny the chnrke of Infringoment and set up four other dofenses
L. That the relssuod patent on which the sult {s founded (s bol for the same
tnvention as tho original, 2. That the process described In the speciication
was not the m‘-)ml-uuurr uf tnvention at the thme the original patent was
granted. 3. That the complainant (s not the original and first Inventor of the
deseribed tmprovement, 4, That alleged Invention was known to, and was
used by, the persons named o the snswer bofore the complatnant applied
for a patent, *
On the 10th 0f December, (303, the arfginal patent was granted to the com«
plainant ; on the 84 of March, 1863, he saslened the same to the respondenta;
on tho 1tk of Beptembor, 1860, the original patent was surrendored and was
relmiuod to thoe respondents as the asslgnons of the complalnant; the respon-
donts, on the Y of Avgast, 1659, reasdgiod the lavention as secured by
the relssued patant ta tho ¢ Indpant, -’ hout that porfod, to wit,
from the &4 .J' Muroh, 1865, to the 4110 of 2 AL, INT, 1L appoars that tho
respondents held the ttle (o the Invantion » wourod by the ordginal and
relssuod patont, and it appears (hat they, darl that thue, manufactured
quantities of goads by the prociss described In those patents, and that they
sald royalties to the complalnant for the right 1O use 1o proce and that
huuuuhnul that whole perfod they acknowledged the valldity of the patent
ed tnvention
None of those matters are (n conteoversy, but the chargo s that rospon-
donta, stnce they reasdlgned the patented tuvention to the complainant, hay
Ing unlaw fully dontinued to use the same without Heenso, and have refusey

Lo pay W m‘n"r o him for such, oF 0 seknowledge His logal and Juyg
rights u...f..n Vo lottees patent,  Battlee I8 o say that the proofs m“l. OAtALS.
Ukh that oharge, and show that thie respondents want (mimedistely 60 work

1o see AL thoy 0Uld Dok olfeut the same resulis as thoso acoomplishpd by the
patentad prooess without nfrin Ing the same, and "uy{ now contond that
they ayve boen syecosstul in thelr dfrarta. Tostond of that, the court s of
the optnie { platnly Infringed the patentod process, that the at.
torapt to avald the Srse of 1nfringement ameroly colorable, and that the
complatunnt by clearly entithed to an heeoant and 1o un Infunction.

[ CAamnoey Slth, Walter Curtis, anid Charies M. Reed, for complatnant.
Gearge L. Roberts, tor defondanta, |

STITOMING HAT LININGE <OLOVER BANVORD fal, ra, MENRINAC MAY
(OMPANY,
{In eguity —Bafore Clord, J. <Deoldod Soptombor 4, 151, )

Qliftord, .
lmnnui.ln tnveations pertaining 1o machines may be divided (nto four
classent first, vntire machines, as s car for a rallway, or & sowing machine;
socond, separate devices of & machiue, ss the coltor of & plow, or the divi
¥ machine ; third, new dovices of a maching in combination
nta, all exbraced tn one elalm, or with separato olalas for
agethor with s clafm for the new combination of all the vie-

what Is oy
ments; fourth, devices or elemonts of & wachine (n comblostion, whore sll
the devices or elements are old

What the asstgnar of the complainsnts professon (o have tovented (s s now
and usoful tmpravemoent in sowling mnchines; and io states In the speciiivn-
tlon thnt the Invention Is destgned for the purposs of stitohing the swests
ar loather Hntngs (nto Bntag and Lhat (e nvention wml&nuln the prouling

eolors. "

means for ascertalning, by asimple plan of analysls, the complete sod exact

coat of ¢very description of work.,

Tar Textiue Coromsr, No, 10, Volume II. Published Monthly.
Subsoription Price, 812 4 yoar., New York olty : John Wiley &
Son, 16 Astor Place.

This valuable perfodical malntains Its high character as tho standard

authority on bleaching, dyelng, and printing textile fabrics. The com-

plete volumes form handsome and elaborate treatises on the whole ars and
sclence of dyelng,

Inventions Patonted In England by Americans,
(Compllod from the Commissioners of Patents' Journal, )
From Soptember 5 to October 4, 189, Inclusive,

ABDOMINAL SUFPORT ., Heorts, Now York city.

Atn Conuexe.~J, ¥, Smith (of Pittsbargh, Pa,), Loamington, England
AxLe axt Box, —J. F, Pray o al.

CANCRLING STamrs, ¥10, ~T, O Falmer, Sholtaville, N, Y
Crontxa Doons, w1e.—J, T, Foster, Jemey olty, N, J
Frovixo Maomxe. —~A ., Rose, New York elty

Grove. —~W. ¥, Foster, New York eliy,

Mosteny . 1, W, Gregory, Noston, Mars,

Insmor Fax, <85, W, Lambeth of ol . Philadeiphia, s
Kxtreen Fanuio, <O, W, Landerbergor, Philadelphia, M
Laarinn: DuvELING Took, 0. Smlth of al,, Doston, Mas,
Lynntoaton. T, Haynes, Kanss, Mo,

Magixo Svoan.~D. M, Weston, Boston, Mass

MIxixo Macuisuny P, Shollon, Jamestown, 8. ¥
Paren Bao Moo, <0, 1, Mallary, New York ety
Parnn Bannnn, wro W, 1 Murphy, Syracose, N, Y
Parun Danney Wean, «W. 1L Muarphy, Symouse, N, Y.
PIRrON PAOKENO < Adair Paoking Co |, Dowilog Green, Ky,
P tixo ann Corving Maouiww, - W, Heelort, Providence, B. 1.
oy Dox Maomive, mro <8, Wheeler, Albany, N, Y.
Pumiryine O, sy <0, W THen, Sow York olty,
RALLWAY Miawat. ¥, W, lterioy, Phlladeliphis, ',
Heoveixs Ones, 570, <A, T, Hay, Buriington, lowa,
UWnrmioenarou. K, I, Bwfth, Albany, 8. ¥,

Hoow DRiuk, wro.—W, Woaver, Phanixvilio, 's.

SEwino Luarumn, wro, <K, Drko, Stoughiton, Mass,, of .,
HEWING Macuexn J imtoher, Now York ofty,

Sawins Maouoes, wroH, Whitehlll, Sow Yark olty,
BewiNe Macuiym Suvreee «J, Duteher, New York oliy.
SEwino Macuixeny . ~J. Folk, Drooklyn, N. Y.
Spoot-Frixring Maosinn, <1, Dimoeck, Hartfor, Conn.
SroNe Saw, Bro <R, 8 Robertson, Plushargh, Pa.

Srove, mro.—J. J, darves (of Boston, Mass.), Florence, laly, ¢f al.
TRAUHING Bixaine, 40, N, Carrosst, Chileago, 1.

Tow Buosem<H, W, Oliver, Jr, Flitahurgh, s

TROURRR PROTRCFON =0, 1L Andorson, Xow York olty,

form of the work pliste, with & gulde for the sweat and a guide ¢
vvjmbluu with s sowlng machioe or stitohing apparatus, L a or Lhe hat,

VENTILATOW Buies, wov=W o ¥, Thiors, Now York elty, o ai
WixpNe Yauy 1oL L, G, oo e aly, Cambridge Mass




Becent Damerican and Loreign Latents.

NEW MISCELLANEOUS INVENTIONS,

COMBINATION LAT RING.

Goorge W. Atkins and James C. Harrls, Noble's Lake, Ark.—
This lap ving s formed of two parts, each of which has an opening
at one side, Tho parts are seoured together by rivets working in
slats, 80 that one part may bo slid or adjusted on the other.
When thoy are adjustod in one position, the opening in the re-
spootive parts colnclde; but whon adjusted in another position,
the openings do not cofnelde, and hence the ring is closed or be-
comos entire. This adjustmont adapts the ring to be readily nt-
taohed to or detachod from obain links and singlotree or double-
troo hooks, ote,

IMPROVED Wiy,

Doxter Avery, Westfleld, Mass. - The objeot here Is to strengthen
the whip at the Joint, botweon the handle and stock, without in-
croasing tho cost of construction, Tho Invention consists in a
handle counterbored from fts forward ond to receive the end of
the stook, and provided with n splke passing longitudinally through
{t from 1ts lower ond, and driven into the stook within said coun-
torboro.

IMPROVED TRUSS,

Winfleld A. Turner, Hiawatha, Kan,, assignor to himself and J.
F. Rochm, same place,—Thigis o pad made of a ball and adjustable
socket tube, the pressure on the ball belng regulated by a spring
and sot socrew. The ball socket slides on a fixed socket of the base
plate, and is seoured by small sot serews, A belt and thigh strap
seoure the truss in position on the body.

IMPROVED TRACE FASTENER.

Ephraim N. Banks, Wilkesbarre, Pa.—This consists of a socket
haviog a deep ring groove formed around its outer end, and a
notoh formed in it at the side of said groove. Thero s also a hook
having u ciroular head which fits into the groove of the socket.
The hook can only be attached and detached by pressing the free
end of a spring close against its side, to become detached ncciden-
tally.

IMPROVED PARLOR SKATE,

Willlam Lockwood, Danville, Mo.—This relates to spring brakes
for parlor skates, an attachment which has been heretofore used
#0 1& to bring the brake to bear upon the front wheel and connect
it with a lever operated by the leg. The bruke in the present case
1s a spring, from which o string extends down theough a guide and
up to the bund of the operator, in such manner that the brake is
forced down on the wheel by pulling up the string.

IMPROVED HOOF EXPANDER.

Charles H. Shepard, Elizabeth, N. J.—This has reference to an
improved device for preventing and curing contraction of the
bools of horses or mules, and consists of a V-shaped spring having
inner opposite rings and projections, the whole sccurod by suita-
ble devices to the interior of the hoof.

IMPROVED HARNESS SADDLE AND SADDLE TREE.

Samuel E. Tompkios, Sing Sing, N. Y.—The first invention con-
sists of a rib formed on the ends of the tree plate to make a finish
at the ends of the flap or top leather, the sald rib being raised up
in the construotion of the plate. The upper surface of the leather
is flush with the top of the rib, and is made in concave form to fa-
cilitate the finishing of it with & file and to furnish room for the
back band. The second invention is a saddle-tree plate, having a
bridge for the terret screw, constructed with jogs or shoulders
only, or thesame and a bar. These are connected at the upper
side of the bridge to support the flap against downward strain.
There is also a flap, made solid the entire breadth of the tree above
the bridge, and hayving support against downward strain by shoul-
ders.

IMPROVED BELLY PIPE NOZZLE FOR BLAST FURNACES,

Sigismund F. Vielhaber, Conshohocken, Pa.—This consists ina
double walled nozzle made with a flaring inner end, and provided
with & ring partition at the base of itz flaring inner end, having
two holes formed through it. Said apertures correspond with the
boles in the outer end, in which the inlet and outlet pipes are in-
serted. There are two longitudinal partitions in the straizht part,
midway between the inlet and outlet pipes. There s a circulation
of the water through the space in the flaring end of the nozzle,
and said end causes the blast to enter the lower part of the fur-
nace in every direction, so that there will be no dead places.

IMPROVED POCEET BOOK LOCK.

Ernst Schnopp, East New York, N. Y.—This lock may be opened
and closed by direct pressure. It consists of fulerumed and spring-
acted jaw levers that are operated by a top plate, which has a con-
ical lug, entering recesses of the jaw levers, 8o as to release the
knob on the flap part of the lock.

IMPROYED TOY CARRIER.

John H. Adamson, Clifton, N. J.—This is s weighted carrier run-
ning by a pulley over a tight rope, and provided above the pulley
and rope with & sultable spring clamping device, 1o which toy fig-
ures are attached.

IMPROVED BCALE BEAM.

Edward A. Rock, Ludlow, Vt.—In these weighing scales, the
beam and welght stem are so constructed that no obstruction will
be offered to the eye upon the sides of the beam to prevent the
position of the indicator from being readily seen. The scale beam
s slotted longitudinally to receive the stem of the weight, and
there is a T Indicator, the knife edges of the arms of which rest
upon the notehed upper edges of the beam,

IMFROVED SACK FILLER AND PACKER.

Edward M. Whitney, Batavia, N. Y.—This consists of a follower
valve in the spout of & funnel, containing flour to be packed, which
is made to rise up and let the flour descend into the sack, the
mouth of which is attached to the funnel. The valve then closes
over and pressos down the desired quantity of flour into the sack,
shutting the spout against the further cseape of the flour while the
fillod sack Is removed and an empty one put on. The contrivance
s such that the quantity of flour can be varied at will for sacks of
differont sizes. The invention also comprises an adjustable plat-
form for holding the bags when filling and pressing.

NEW WOODWORKING AND HOUSBE AND CARRIAGE
BUILDING INVENTIONS.

IMPFROVED DUMPING CAR.

Eugene Davis, Clinton, I1L—This has reference 1o certain fm-
provements in car-unjosding apparatus In which a tilting traock
seotion s used 1o vonnection with 4 main track for running & car
on and off sald section. The Invention consists in the combina-
tion, with a centrally plvoted track section, of & segmental mok
bar engaging with a spur wheel on a dnving shaft. By the ar-
rangement of the rack bar below the axis of the tilting traok seo-
ton, the same oan be depressed at cither end by simply turning
the operating yearing In opposite directions, thus dispensing with

two sots of devioes for titng the track,

Scientific dwmericun,

IMPROVED WINDOW BEAD FASTENER,

Hiram W, Statson, Black Brook, N, Y.—This consists of & motal-
e fastening plate, having a key hole slot that 18 seocured to a de-
tachable steip or bead and connected to the window frame by o
fixed sorew. By tightoning or loosening the fastoning screws, the
putting on or removing of the boads or strips is facilitated, while,
at the same time, the rellnble fastening of the beads to the win-
dow frame {8 obtained,

IMPROVED WOOD-PLANING MACHINE,

Andrew M. Mortimer, Salt Lake City, Utah Ter.—This machine
his novel mechanism, which operates in such o way that o board,
after belng passed through the machine and belng planed upon one
slde, may be ralsed, passed back, or returned through the machine
and planed upon the other glde.

IMPROVED DUMPING WAGON.

Francls M. Pennebaker and William F. Pennobaker, Pleasant
Hill, Ky.—This consists of the combination, with the box con-
trived to giide back on the woagon bed and tiit down behind for
dumping, of a windlass undor the driver's seat, and cords 8o con-
nected with the box thav It ean be run out and allowed to dump,
and deawn back.

IMPROVED COMBINED STEP AND HUB BAND.
Robert MoDonald, Georgetown, Col.—This s & step, hub band,
nut, and dust box combined in a single casting or plece of metal,
or made in several parts, permanently fixed together. It provides
a step at the desirable point and answers the purpose of a nut
and hub band.

IMPROVED SINGLETREE.
Louis Flatau, Pittsburg, Tex.—This singletree has near each
end a circular groove, and thence, running to the end, a longitu-
dinal groove. With this construction, the trace rings cannot be-
come accidentally detached, and can only be taken off by slipping
the link into the longitudingl groove, and then slipping the ring off,

SSEYNET=
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NEW HOUSEHOLD INVENTIONS,

IMPROVED MIRROR.

Ludger T. Berton, Paris, France, assignor to Pierre Leopold
Brot, of same place.—This isa compound mirror, formed of a main
glass having a frame, within which are hinged, on opposite sides,
two other glasses, to fold within said frame.

IMPROVED FOLDING CHAIR.

Frank F. Parker, Gardner, Mass.—This folding chalr has arms
extending from the back te the upper ends of the front legs, to
which they are connected by links secured to the brace uniting
the lower extremities of said arms.

IMPROVED DOOR CHECK.

William Cassill, Reed’s Mills, O., assignor to himself and James
M. Henderson, of same place.—Asthe door is swung open it strikes
aguinst and pushes back & bumper, the rearward movement of
which throws a catch forward to grasp the edge of the door and
hold it open until released by turning back the said catch.

bl
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NEW AGRICULTURAL INVENTIONS.

IMPROVED BARBED METALLIC FENCE.

William H. Gilman, Belvidere, Ill.—This consistsof a bar of met-
al, either fiat, flanged, or corrugated, pierced by a series of pairs of
holes arranged on a line either at right angles with the bar or di-
agonally, and provided with pointed wire barbs fixed in the sald
holes.

IMPROVED WHEEL PLOW.

Edward T. Hunter, Hallsville, Tll.—This is an improved riding at-
tachment for breaking plows, so constructed as to receiyve any de-
sired kind of plow, to enakle the plow to be placed between, or at
one side of, the wheels, and may be adjusted to receive a left-hand
or a right-hand plow, as may be desired.

IMPROVED CORN PLANTER.

Henry J. Snyder, Adams, Evansport P. 0., O.—This machine
combines several new mechanical devices which enable it to fur-
row, drop the seed,cover it,and mark the hills and rows, so that
the fleld may be planted in perfect check row.

IMPROVED FRUIT PICKER.

John C. McEwen, Leesburg, Fla.—In this fruit picker a combi-
nation of wires is fastened to a disk, being free at their outer
ends to admit the twigs between them. Shears are arranged so
that the fruit is allowed to restin the picker before the stem Is
excised.

IMPROVED CHECK ROWER.

Willlam L. Black, Virgioia, Ill.—This consists of a pair of forked
levers attached to a supporting frame, and connected by rods with
the seed valve bar of a corn planter. It {s operated by a rope hay-
ing knots or buttons at regular intervals, which passes around a
sheave at each end of the supporting frame and through the forks
of the levers, and is attached to stakes at each end of the fleld.

IMPROYED PLOW.

George T. Hedrick, Mill Springs, Ky.—The Invention is an {m-
provement in the class of sod or turning plows, and relates, first, to
the construction of the stock whereby it s adapted for attachment
of right and left shares and moldboards; second, to the construc-
tion of sald shares and moldboards, whereby they are adapted for
sald attachment: third, to the employment of a detachable and
adjustable L or T head brace for the share; and fourth, to the pro-
vision of an adjustable wheel which s so attached to the heel of
the plow as to adapt it to be swung under the latter to support it
while balng drawn or propelled from one place or fleld to another.

IMPROVED HAY RAKER AND COCKER.

Moses Manlove, Muscoda, Wis.—The object is to collect the hay
and deposit it upon the ground in cocks. To an endless moving
belt are attached erossbars, which are provided with teeth (nclined
forward, und by which the hay is taken from the ground, carried
up the sald clevator to its upper end, and dropped into s box,
formed In the rear end of the machine and made of such asizo as
to contain enough hay for a cook. When enough hay has been
collected for a cook, a lever s raisod, and the welght of the hay
forces the bottom and the door of the box open, and leaves the
oock stand upon the ground.

s ————
NEW MECHANICAL AND ENGINEERING INVENTIONS.

IMPFROVED HAILROAD CROSSING,

Darlus Plerce, Tower Hill, 11L—This is an improved croming for
rallroad tracks, on which the main and guard rafls may be changed

to be worn out entirely on both sides, being rigidly socured In
position on a sultable bed plate.  The main and guard mails are
pecured at the ends by corner posts, applied by scrow nuta to the

bed plate. The concaved base il of the crossing Is retained

by the rall seotions and the janer recossed corner posts.
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IMPROVED CAR COUFLING,
Loonurd Flookenstoin, Cresswell, Pa,, nsslgnor to himsolf nnd

Murtin Millor, of snme place.—~This rolntos to Improvements In the
nutomatio ear coupling for which lettors patent were grantoed to
the same Inventor, so that the working of the same 18 facilitatod
It belng adjusted for enrs of differont hight, and alwnys kept in un"
oentor to Interlock porfectly square on ouryves. It Isan Nrrange-
ment of spring hooks which couple readily whon hung to the ro-
quired hight, and nro applied to the car frame by nswinging plate
and oushioned bar with the same degree of loxibility and adjusta-

bility ns the common drawbars in gencral use,
IMPROVED COTTON AND HAY PIUEHS,

Willlam M. Penniston and William H. Penniston, Fox, Mo.—This
fncludes u levor presser, in combination with one side of the press-
Ing case, to press the hoope against the side of the bale tohold
them In position while they are secured on the other #lde; an-
other lover pressor, on the other side, to hold tho hoops at one end
while they are steained and fastened; and alever contrivance for
stealniog and holding the hooks for securing them.

IMPROVED GOVERNOR FOR STEAM ENGINES.

Robert W. Gardner, Quinoy, 111.—This invention consists of pen-
dulous arms, with inner extension toes, acting on double-lnk par
allelograms gonnected to the valve rod and regulated by n top set~
sorew bearing on a top stud of the links. The yalye ohamber has
two steam passagoes and two disks that are detachably applied to
the valye rod, to obtain a uniform flow of steam, the valve rod be-
ing guided below the steam passagoes.

IMPROVED STOI" WATCH,

Henri A. Lugrin, Now York olty.~This consists in n wodge-
shaped lever and spring, arranged so that it will, when used, ralso
the center beveled wheel, and so, throwing it outof gear, will
interrupt the connection with the watoh train and stop the quarter
second and split the quarter-second hands. When the lever Is
brought back to its former position, the beveled center wheel,
with the mid of a small spring, attached to it and pressing aguinst
the bridge, is made to gear ngain with the other beveled wheeland
80 with the train of the watch.

IMPROVED FEED WATER HNEATER,

John B. Mitten, Peru, Ind.—This consists of a series of cham-
bers formed by longitudinal and Interal partition walls, of which
the lateral walls have coentral openings, so that the water is com~
pelled to pass from one longlitudinal series of chambers to the next
adjoining one, and so on to the boller. Bottom plugs of each
chamber serve for the purpose of cleaning out the impurities col-
lected on the bottom of the chambers, the water being thus heated
and purified in its passage from pump to boller.

IMPROVED BUNG MACHINE.

Charles Abel, Brooklyn, N. Y.—This {san improved machine for
forming bungs with tapering sides and beveled heads, from wood-
en cylinders of the proper length. In using the machine & bung
blank is placed in the holder, which is then moved forward by a
cam, bringing the blank between centers. A sliding center is then
forced forward, and the holder is drawn back. Cutters are now
operated to taper and bevel the bung, and then, with the center,
are drawn back by springs, and the complete bung drops. The
holder then moves forward with another blank, and so on, the
whole operation being automatic, except the single act of placing
the blanks, one at a time, in the holder.

IMPROVED MACHINE FOR ROLLING NUT BLANK BARS,

Henry Johnson, Haverstraw, N. Y.—This {sa pair of rolls, each
one of which is made up of sections that are detachably fixed to
theshaft. One section of each roll is confcal, and forms the flat of
the bar, and another section is chambered out to receive the
smaller end of the conical section, and has formed on its side the
reverse of the form required in the edge of the rolled bar. By this
arrangement the flat of the bar passes through the rolis atan
angloe with the axis of the rolls between a line parallel with the
axis and a line running at right angles thereto.

IMPROVED SNOW PLOW,

Horaoce Resloy, Cumberland, Md.—The improvements consist in
the particular construction and armngement of the scoop with
respect to the supplemental plow for removing the crust of snow,
in the means for adjusting the scoop, and in the armngement of
cutter blades at the polnts of the scoop where the divided columns
of snow commence, to turn which, blades divide the columns into
smaller parallel columns, which permits the more easy deflection
of the same to one side.

IMPROVED RAILROAD SWITCH,

Conzac S. Bastright, Lebanon, N. H.—This switoh Is so construc-
ted that the movable rails may be adjusted into the required po-
sition by the wheels of the advancing engine, 80 that there can be
no running off the track from a misplaced switoh.

IMPROVED WIND WHEEL.

John J. Kimball, Naperville, IlL.—This improved wind wheel has
vertical fans pivoted at the ends in fixed horizoutal arms of & ver-
tical revolving shaft, so that they will turn edgewise to the wind,
and the wheel will stand at rest.  For holding them so0 as to take
the wind sidewise, there s a stop bar extending along one side of
each serfes from the outermost one to the center, where it Is con-
nected to 8 woighted cord bung around the shaft. This draws the
bar, and stops the fans sidewiso to the wind at one side of the
wheel, while they are still froe at the other side to turn edgewise,
thus enabling the wind to take effect for revolving the wheel. A
contrivanoce for lifting the weights, and thus froeing the fans to
the wind on both sides of the whoel, is used for stopping It.

IMPROVED BLOWER.

John M. Cayce, Franklin, Tenn.—The objeot of the invention is
particularly to furnish a blower which shall be capable of belng
operated with the least possible friction in which the use of valves
or other appliances liable to get out of order, and which nocessa~
rily add considerably to the cost of the machine, are dispensod
with, and which shall be adapted to automatically regulate the
amount of air forced through it fn a given time. To this end the
patentee employs, first, & hollow rotary oylinder having porfora-
tod hoads, and provided with a serfes of ourved tubular arms at-
tached to Its poripbery; and soecond, an alr eduction pipe, whioh
forms the hollow axis of the whool and extends upward within the
chamber of the cylinder sboyo the level of the water in which the
latter rovolves; and thirdly, an expansible, Hquid seal air rooelver
which acts as a governor to regulate the speed of the blower.

IMPROVED CAR AXLE BOX.

Marion Jansen and Josiah Mokeel, Garrison's, N. Y. ~The jour
nal box has & door, olosed by a spring key. The ofl cup has & half-
round groove formed upon the lower side of its bottom, to recolve
wnd rest upon the Journal. In the bottom of the oup are formed &
number of small holes, through which the oll escapes to the Jour-
nal, and in which are placed pins to koep thom olear, and fucilitate
the escapo of the oil.  To the front slde of the oup ix secured an
open glass tube, the lower end of which is connected with a hole
in the cup, 5o that it oan be seen, by simply opening the door, how.
much ofl thore may be in the oup.
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U. 8, R.d'Heourouse, Now York I', O, Box 39,

Journal of Microscopy—For Amntours. Plal
practical, reliable. l)aan‘:u per yoar, Speclmens trc::
Address Box 479, New York,

For Salo—8hop Rights to every Tool Dullder f
Boan's Patent Friotion Pulley Uon:runhnn, D, v?r:.ﬁ:
& Co., New Haven, Conn,

Soroll Saw Pattorns.—-Send S0, stamp for illus.
Cataloguo—X0 desigos. L. M. Rassoll, Strattord, Conn.

For Choap—Centonninl Shafting—In Ma-
wm'mx 3 complote lnes, onch &4 fr. long; 1 Une
121t In Pump Annox, 1 loe 191 ft.  In Machine Shop,
1lne 21 In Agricultural Hall, ¢ lines, esch 152 f,;
2 Driving Counter lines. All Cold Rolled. For full
specifieations and price, apply to Jones & Laughling,
Pitiaburgh, Pa.

Ploture-Frame Maohine—Foot or Powor. Makes
O framos vanier and better than | by old way. Now

thing. $%0to $125, E.L Eastman & Co,, Washington,D.C,

Buperior Lace Leathor, all Stzos, Cheap. Hooks
and Vouplings for fat and round Belts, Send for cata-
logue. C. W. Arny. 148 North 84 §t., Philadelplia, Pa.

For Salo—State Rights of Patent Safoty Horso
Hopples; sells on sight, Address, for terma, ciroulars,
ete.. J. ¥. Rlosgraf, care of Box 773, New York efty.

Wanted —Responsible agonts or purchasors of
rights for Canada p atn ‘s Graln Pro-
coms.'' Unground corn mashed Im one hour, yleld of
spirits Increased to 18 and 20 quarts per bushel, R.
d'Houreuso, Now York I', O, Box m4,

Magle Lanterns, Stercopticons, for Parlor En-
tortainmonts and Public hibitions. Fays well on
small capital. 74 Fage Catal froe, C 18 Medal
and Diploma awarded. McAllistor, 4 Nassan St N, Y.

Nolseless Exhaust Nozzles for Exhaust Plpes
and Fop Valves. T. Shaw, 915 Ridge Av,, Phlla,, Pa.

Shop Stoves—Brazil Foundry, Brazil, Indiana.

Boller Punch, & Lathes, 8 ft. Planer. Brooks &
Winebrener, 261 North 3d 5t., Phlladelphls, Pa.

Fire Hose,Rubber Lined Linen, also Cotton,finest
quality. Eureka Fire Hose Co., 18 Barclay st. ,New York.

Split-Pulleys and Split-Collars of same price,
strength and appesrance as Whole-Pulloys and Whole-
Collars, Yocom & Son, Drinker St., below 147 North
8 d 8:., Philadelp Pa.

The Sclentific American Supplement—Any de-
sired back sumber can be bad for 10 centa, at this office,
or Almost any news store.

&0 new and d band machines at low prices,
fully described in printed lists, Send stamp, stating Just
what you want, 5. C, Forsalth & Co., Manchester N.H.

To leaks i{n boller tubes, use Quinn's Pat-
eut Ferrules, Addresa 5. M, Co ,80. Nowmarket,N.H.

Water, Gas, and Steam Pipe, Wrought Iron.
Send for prices. Balley, Farrell & Co,, Plttaburgh, Pa.

For Solid Wrought-iron Beams, oto., see adver-
tisoment. Address Union Iron Mills Plttaburgh, Pa.
for lithograph. &c.

Solid Emery Vuleanite Wheels—The Solid Orig-
nal Emery Wheel—otbher kinds tuutations and tnferior.
Caution. —Our name s stamped tn full on all our best
Standard Belting, Pscking, and Hose. Duy that only.
The best is the cheapest. New York Beiting and Pack-
.ng Company, ¥ and 38 Park Row, New York.

M. Shaw, Manufscturer of Insulated Wire for
galvanic and telegraph purposes, &c. 209 W It 8¢, N.Y.

F. C. Beach & Co,, makers of the Tom Thumb
Telegraph and other electrical machines, have removed
10 530 Water Street, New York,

Hyatt & Co.’s Varnishes and Japans, as to price,
color, purity, and durabllity, are cheaper by comparison
than any others extant, 206 Grand ot N, Y. Factory, New-
ark, N.J. Send for circular and descriptive price list.

See Boult’s Paneling, Moulding, and Dovetalling
Machine st Centennial, B. 545, Send for pamphlet and
sample of work. B. C. Mach'y Co., Battle Creek, Mich.

More than Ten Thousand Crank Shafts made by
Obester Steel Castlogs Co,, now running; ¥ years' con-
stant uso prove them stronger and more durable than
wrought fron. See sdvertisement, page 317,

Power & Fool Presses & all Frult-can Tools. For-
racute Wi, , Bridgoton, N.J. & C. 77, Meby. Hall,Cent'l.

The “Abbe” Bolt Forglng Machines and the
o« Palmer'’ Power Hammers & speclalty. Sond for re-
duced price lista 8.C Forsalth & Co,, Manchester, N Hg

Steel Castings, from one Ib. to five thousand Ibs.
Invaluable for strength and durability. Clreulars free.
Piitabargh Steel Caating Co., Pittaburgh, Fs.

For best Presses, Dies, and Fruit Can Tools, Bliss
& Williams, cor. of Plymouth and Jay, Brookiys, K. Y.

For Bolid Emery Wheels und Machinery, send to
the Unfon Stone Co., Boston, Mass,, for clreular.

draulic Presses and Jaoks, now and second
nln’dy. Lathes and Machinery for Pollshiog and Buming
wetals. E. Lyon, §W Grand Street, New York.

Dismond Toow—J. Diokinson, 64 Nussau 8t., N, Y.

Shingle, Heading and Stave Machine, Boee ad-
vertisement of Trevor & Co., Lockport, N.Y.

“Dead Btroke” Power Hammers—recently groat-

1 R

1 s boon our oustom for thirty yoars past to
devote n consldemblo space to the answering of
aquoestions by  correspondents ; so useful have
those Inbors proved that the BOmsTivio AMent-
CAN 0 oo has bocome the factotum, or headq

tors to which everybody sends,who wants special
Information upon any partioular subject, 8o large
s the numbor of our correspondents, so wide the
rnge of tholr Inguiries, so desirous are wo to
mout tholr wants and supply correct Information,
that wo ure obliged to employ the constant asis-
oo of a conslderable staff of oxporionced wri-
s, who huve the requisite knowledge or nooows
to the Intest and best sourcos of Information.
For examplo, questions relating to stoam on-
wines, bollors, boats, locomotives, rallways, oto,,
are consldered and answered by a professional
engineor of distingulshod abllity and extenslve
pmotionl oxpoerionce. Enquirfes relating to eleo-
triolty are answored by ono of the most able and
prominont praotical electriolans (n this country.
Astronomionl quorios by a practionl astronomer,
Chomionl enquiries by one of our most ominent
and expurionced professors of chomistey ; and so
on through all the varfous departmonts, In this
WY wo ure onnbled to answer the thousands of
questions and furnish the large mass of Informu-
tion whioh these correspondence columns prosent.,
The large number of questionssent—thoy pourin
upon us from all parts of the world-—-ronders it
fmpossiblo for us to publish all. The editor se-
loots from tho mass those that he thinks most
likely to be of general lnterest to the readoers of
the SCIENTIFIC AMERICAN. Theso, with the roplies,
are printed ; the romalnder go Into tho wasto
baskot. Many of tho rejeotod questions are of a
primitive or porsonal nature, which should be ao-
swered by mall; In fact hundrods of corres-
spondonts desiro s speoinl reply by post, but very
fow of them are thoughtful enough to onolose so
much us 0 postage stamp. We could In many
cnses send a brief reply by mall If tho writer were
to oncloso & small fee, a dollar or more, nocornd-
ing to the nature or importance of the oaso.
When we cannot furnish the Information, the

A

money is promptly returned to the 3

tures, of ohlorate of potash, sulphide of antimo-
ny, sulphur, and gunpowder, and chlomto of
potasss and amorphous phosphorus, are used Lo n
Hinlted oxtont,

(8) D. W, ankn: How many 1bs. pressure
will It roquire to broak a cast fron beam in the
oonter supported ut each end? The beam s 30
inohos long, W Inches deep, and 1 inoh thick. A.
About 100,000 1hw,

(4) C. E. E says: | have a pleasurs boat
propelled by sun engine 8 inches o diameter by 6
Inohes stroke, which makes 20 revolutions per
minute, using steam st 100 Ibs. pressure in the
boller, cutoff ut ono half stroke. I wish to attuch
u surfoce | o Iy pl Inform me of
what slzo It should be, ete.? A Make the con-
donser with from % (o 3 ae much cooling surface
wa your bollor has heating surfuce. Use small
tubes, quite thin, full partioulars of which you
oan obtain from o manufacturer. If you only
wish to’condenso the steam to use ns feed water,
you oun discharge It into a pipe immersed In the
water, and use & small alr pump. By this ar-
rangomont, which s In use on several small
stoamers, you do not require a clroulating pump,

(5) A. M. ankn: If I have a ayhinderof 2
Inchos bore, with an airtight piston in it, how
muoh pressure do I get by compressing the alr
Into any fraotional part of the cylinder? A If
the tomperature of tho alr Is kept the same, the
prossure varios Inversoly as the volume. For the
ouno In whioh there Is no gain or loss of heat, see
unswor No, 26, Ootobor 7, 1576,

(6) J. F. asks: How can I make s paste or
palnt for marking flour sacks? A, The aniline
ovolors are perhaps the best materials you could
use for the purpose, There are, of course, many
other marking flulds thut might give proper sat-
Isfaction as to application, durability, ete ; but
thoy aro al more or loss difficult to extract from
the fabrio after appliontion. The aniline colors
may be removed vompletoly and with facihity by
the addition to the washing water of & small per-
contage of spirit of wine or wood spirit.

(7) E. M. C. says: By what process can |
soften plaster of Paris which fastens the brass
burners to lamps 7 A, Use plenty of water and
mechanical exertion,

(8) F. A. H. says: I have seen the idea ad-
¥ d of lubricating sowing machines and other

W, H. L. will find descriptions of steam
canal boats on pp. 15, 2468, vol. 27, and on p, 880, vol.
80,—R. K. will find directions for galvanizing
cust fron on p, 40, vol. 8L.—J. T, will find diree-
tions for renovating worn filles on p, 861, vol, 81—
W. D, M. will find a description of a hydrogen
lamp on p. 242, vol, 81.—G. 8. will find direotions
for dissolving rubber on p 119, vol, 28, —R. L. W,
will find directions for making rabber stamps on
p. 185, vol. §1.—A. D. will find directions for ma-
king furina (dextrin) from potatoes on p. 815, vol.
30.~J. C. W.will find directions for cleaning
shells on p. 122, vol. 27.—L.W., Jr,, will find direc-
tions for engraving on glass on p. 375, vol. 38.—C.
A. H. will find directions for dyeing felt hats
black on p, 101, vol. 30. —A. C.will find an expla-
pation of theball and current of air puzzie on p.
262, vol. 35.—J. W. C. will find directions for con-
densing milk on p. 343, vol.30.—M. G. will find di-
rections for drilling glass on p. 218, vol. SL—W.
H. will find the article on the penetrating power
of light on p. 180, vol. 83.—F. 8. will find a descrip-
tion of infusorial earth on p. 288, vol. 35.—J. McG.
will find directions for preserving cider on p. 11,
vol. 31.—E. A. D. will ind directions for making
a magnet helix on p. 220, vol. 35.—F. B. will find
directions for utilizing sawdust on p. 276, vol. 32,
—H. E. will ind a description of the templet
odontograph on p. 181 vol. 35.—W. H. D. will find
directions for painting theatrical scenery on p.
200, vol, 26.—R. should use black Japan varnish
for lettering on marble.—G. 8. should Ita

light machinery with glycerin. What do you
think of it? A, It bas been used, we believe,
with very good results, Dllute it with water.

1. What is the difference between writing ink
and writing fuld? A, In ordinary ink the ifron
salts and other Ingredients are merely in me-
chanionl mixture, belng prevented from settling
to the bottom by the nddition of gums, ete. In
the writing fluids, so-called, the ingredients are
all in true solution. 2. What is copying ink? A.
Copylog Inks contaln sugar; In other respects
they differ but little from ordinary inks.

(9) A. M. asks: 1. How can faded silver
plated ware be restored? A. Have it replated.
This isthe cheapest and best method. 2. I bave
tried mercury dissolved in nitric acid, applied
with a cotton rag: and though this solution gives
a splendid appearance, yet it does not stiek long.
Is ithurtful to use spoons or forks thus silvered ?
A. The mercury {8 very poisonous.

(10) E. A. asks: Can you give your readers
any more details concerming the recipe in your
No. 17, vol. 30, for making compressed yeast ¥ A,
The precise mode of preparing this ferment is
more or less a trade secret.  Make the mash in the
ordinary way, of 1 part of bruised barley malt
with 3 parts of bruised rye, the mash belng cooled
with the tiuld portion of the wash. Add sumi.
cient yeast to start a brisk fermentation, gather
the newly formed yeast as it rises to the surface,
wash well with water, and place in a stout canvas

dentist.—W. T. B. will find directions for making
hard soap on pp. 331, 579, vol. 8. For tollet soaps,
#eo p. 286, vol. 28 —C. F. 8. will find directions for
purifying cistern water on p. 385, vol. &2.—F. B.
will find that the best way to put bronze on paper
s to draw the design Ingold size, and dust on the
bronze.~A. D. will find a good recipe for a white
metal on p. 188, vol. 3L.—W.J.E, M. F. B, F.N.P.,
W.G.,W. F. H, R. J. B, G. 8, and others who ask
us to recommend books on industrial and scientific
subjects, should address the booksellers who ad-
vortiso in our columns, all of whom are trustwor-
thy firms, for catalogues.

(1) D. Z asks: How can I separate chlor-
{do of sllver from sand ? A. Dissolve In ammonia
wator, and reprocipitate the solution by the addi-
tion of an acid, or evaporate to dryness,

(2) M. G, says: I have about 35 gallons of
Rhine wine which secms about to sour. How
can I reclaim it? A. Heat a test portion to near
the bolling polnt, add & little carbonate of iron,
agitate briskly fors fow moments, and filter. If
this doos not succeed,try a small quantity of lime
water. Lot us know how these suocceed. Foul or
sour wines are ususlly corrected by digestion
with u Mttle chalk or the white carbonate ob-
tained from caloined oystor shells, also by agita-
tion and digestion with obarcoal or boneblaok,
and subsoquent Altration or decantation, Salley-
He acld has lately been employed to oure the ran-
cldity or foulness of wines, and to cheok for-
mentation. In Germany varying quantities of
grapo sugar is added to some wines, 2. Do wines
and lquors draw any copper from brass faucots ?
A. Many wines do exert a more or less solvent
aotlon upon copper, owing to the free aclds which
thoy contain, 3.¥How is "H,8 most convenlently
proparod? A, It Is obtained by the aotion of di-
uted sulpburio acld on monosulphide of fron.
The gas Is ordinarily dissolved in cold distilled
wator us it comoes over,

What fulminate is used In pistol cartridges, and
how Isit put In? A, We belleve the meroury ful-

Iy tmproved, incressing cost over 10 per cent. Prices ro-
duced over 3 per cent. Holl & Beolden Co., Danbary,Ot,

minate Is generully employed., Percussion nrix-

bag der a pross, by which means It may be
obtained asa stiff clayey dough. It is botter to
mix the yeast with from 10 to 20 per cent of po-
tato starch. Many of your questions you can
best answer for yourself, by experiment.

(11) T. R. A, asks: 1. What substance is
the worst conductor of heat? A. The poorest
heat conductors are found among organic sub~
stances: feathers, cotton, wool, straw, bran, wood,
ete. 2. How may it be formed into a paste, to bo
baked and glazed as pottery ware isdone? A.
This is impracticable,

(12) T. A. J. asks: How can I colloct
mercury after it has been dissolved with nitrle
acid and diluted with water? A. Precipitate the
mercury as oxide by the addition in excess of a
strong solution of caustic potash or soda (caustic
alkalf), decant the supernatant liquid, dry the
precipitate, place it in an fron retort, the beak of
which or its connecotion Just dips below the sur-
face of cold water in a suitable vessel, and heat
the retort strongly over a good coal fire until the
pure mercury is all distilled over. It is advisable
to wash the precipitated oxide of mercury well
with water before drying it previously to pla-
cing it in the retort.

How can I make a good carbon battery that
will be strong and cheap? A. Place a sultable
porous cup Of unglazed porcelain in a glass or
ecarthenware jar, and surround it with a thick
plece of zine. Fill the outer Jar to within about
2 Inches of the top of the porous oup with water,
to which add about 2 ozs, of strong ofl of vitriol.
Place the plate of carbon In the porous cell, and
surround it with & solution made as follows: Ina
pint of water dissolve 1 ox. of bichromate of pot~
ush, and add to this 2 ozs. of strong ofl of vitriol;
allow to cool before using. If the end of & cop-
per wire of any length be connected, one with
the carbon and the other with the zine, the ours
rent will run through It from the carbon end to
the zino.

(18) H. G. W. nsks: Why is it that, if we
make a small hole through a ploce of paper and

hold it up before the eye at a distance of about 1

inch, uod pass & needlo down over the hole on the
slde next to the eye, tho lght appears to be out
off from the bottom first? A. As the imager of
all objoots ure Inverted in the ey, when any ob-
Joot goes down, the fmage In tho oye goes up
und us the rays of Lght oross In passing  through
seall holes, the going down on ono slde Is equiv-
alont 1o golog up on the other.

(14) L. G, O, nsks: What Is the best method
1o extruot the ofl from belts that have got stur-
ated therowith? A, Wash with soap and warm
wiater,

(16) E. F. asks: What acid can [ use to
olean dirty, already used benzine, to 0t it for
uso agnin 7 A, It Is caslost puriiod by distills-
tlon.

(16) W..J. snyn: I notico that the connect-
ing rods of most of the small American engines
aro connected with thelr strups Ly moans of
bolts und ono key, What advantage is there in
using theso bolta? Is not the gib and key just as
®ood? A, If a connooting rod strap is held to the
rod by agib and key, the Drassos must meet at
the joint so that the koy osn be driven tightly
home, thus lockiog the strap, If the joint of the
brasses iy left open so that driving in the key will
tako up the wear without having to file off any of
the face of the brasses ut the joint, the key In no
way nots to look tho strap st all. If the strap Is
locked to the steap by bolts, It (s no matter whe-
ther the Jolnt fuces of the brasses ure left open or
not; the strup will always be held seourely In po-
sition, and (ts wear will be considorably less. The
bolts hold the straps more securely and enable us
to keep the length of the rod us nearly corroct as
possible by putting the key st one end ingide and
ut the other ¢nd outside of the brusses, as shown

on p. 490, vol. 2, of the SCIENTIFIC AMEIICAN SUP-
PLEMENT.

(17) S L. 8. says: Does the use of coal oil
on & mechanic's ollstone harden or soften 1t? A
It hardens stones of most kKinds,

(18) S. N. M. asks: Is thore not an error in
the numbers given on p. 185, vol. 85, under title of
“New Arrangement of the Speotroscope 7™ Al
Wehave addressed Professor Young on the sub-
Jeet, and his reply is as follows: “The numbers
are both given wrong. Calculation assigns for
the velocity of the sun's surface 1248 miles per
second. My observed veloeity deduced from
spectroscopic observations was 1'42 miles. At
Buffalo I gave the number as 136, but I had neg-
lected to apply & correction for the latitude of
the pointon the sun's limb at which the observa-
tion was taken, and this made a lttle more dif-
ference than I expected.”

(19) C. S. asks: What metal or combina-
tion of metals would be best suited to take a
sharp cust? The metal commonly used to take
casts from paper molds scorches the paper, and 1
want something that melts st s much less temper-
ature. A. Try the following fusible alloy, which
fuses below the boiling point of water, st 2001*
Fah: Two parts of bismuth, ove of lead, and one
of tin.

(20) B. M. R. asks: When two shadows are
brought near to each other, why do they secm to
protrude toward cach other and touch? A. The
edges of shadows are not sharp, and when they
are brought near together the edges overlap and
become visible. When single, they were not vis-
fble.

How does thunder turn milk sour? A, Itis
done by the electricity In the atmosphere, which
will coagulate the albumen in the milk: and It
renders the sensitised gelatin, used in the carbon

Teahl,

p process,

Do the trees of Australla turn their leaves edge-
ways tothe sun 7 A Thero are some instances in
which they do, but not generally. Tho native
trees are all evergreens. Some shed their bark
and not thelr leaves. There are In Australia
plums with the stones on the outside. There does
not appear to be any general law governing the
growth of vegetation there.

What is the cause of equinoctinl storms? A,
Observations extending over & large number of
years show that we have more storms when the
sun crosscs the equator than at any other time.

What people of ancl Greece ke tho lan-

Ly

guage now called Greek 7 AL None.

(21) H. 8. G. asksa: Do you know of any
nolds or any process that will eat off common sol-
der from a gold wateh case? A, If the solder is
what you say, strong nitrie ackd will remove it
without Injury to gold ; but before you try the
oxperiment, bo suro that the watch case is of
gold.

(22) C. A. W. says: | amm bulldiog a rustic
fence of cedar poles, keeping the bark on; but I
find that after a time the bark beglos to fall off,
which of course disfigures it vory much. Is there
anything in the way of a varnish, eto., which
would provent this? A, The usual course is to
remove the bark In the first place as neatly as
possible, »0 as to preservo the smooth surfuce of
tho codar intact.  With u littlo oare, this can still
be done with your fenoe, and will save you fur-
ther trouble in this respect.

(28) D. H. says: | am woaring a plaster
with one tine sod one copper plate ted by
a wire. WIll the verdigris which is formed, the
skin belng (o contact with the copper, produce
injurious effeots? A. Possibly not verdigris, but
other copper salts may be formed thatare as ob-
Jootionable and injurfous.

(24) A. F. T, naks: 1. How can I dispel the
bad odor urising from a damp wall Indoors? A,
If tho wall Is now papered, the bad odor may
arise from the docay of the paper and paste. Strip
off the paper and wash out the paste, ote. 2. How
oould this wall be best ropaired,so that wall paper
would stick and would not bocome discolored ¥
The dampness was caused by wator escaping lato

the cellar, which has since boen filled up with yel-




~and bad odor only be-

Jparvnt some five years aftee tho Alling - declines thom.

n, Place vertioal furring strips on the wall
12 (nohos apart, and lath and plaster (tanew, 3,
Couldl the dampness of the wnllhm l:::nwm:“n:
iy grass growing noqd X o o
b g i g &s.mm. moat
probably comes up from the bottom of the wall
by oapillary attraction.

(25) A. €, nsks: How can 1 make o steam
siphon pump to mise water about 8§ foet, using
nothing but pipes and fitting=? A, Such pumps,
as ardinarily construoted, require nozzles of a pe-
oullar form, and wo scarcely think that you can
accomplish the same object with common pipe
fittings.

(28) H. & S.asgk: 1. Do the journals of the
omnk shaft of an engine support the wholo weleht
of the fiywheel, or is it partly taken off by the
contrifugal force # A, The wholo wolght of the
whoo! 18 in running balance, I it fs unbalanced
the sentrd fogal foree will take off weight at one
part of the stroke, and increasc itat the other.
2. Ouy fiywhool I8 9 foot in dinmeter, with a rim 4
x b (nohes, which welghs 1,500 1bs.  Ttis made in
12 segmonts, and bolted on 8 wooden arms 3i¢ x
4% inches, made secure in a center by 12 bolts.
Are wo safe in running her at 10 revolutions *
Sizo of engine is 10 x 20 inches, crank shaft &
inohos indinmeter. A, Yes, if the wheel be well
bullt,

7) T. A.H. nsks: What is dinstase? A,
During the germination of seeds, the starch un-
dergoes o &pecies of fermentation and is con-
yerted into & mixture of dextrin and sugar, in
which state it {s assimilated by the young shoots.
This conversion is due to the action of the pecu-
flar ferment termed diastase, which exists in all
gorminating seeds during the act of growth, be-
ing probably merely albumen or gluten in a pe-
oullar stage of decomposition.  An impure solu-
tion of diastase may be obtamned readily from
malt or freshly germinated barley by grinding it,
molstening (t with balf its welght of warm water,
allowing It to stand for a few minutes, and press-
ing out the liquid. Malt does not contain more
than .3 th of its weight of diastase. Diostase Is
not a commercial article.

(28) E. W M. gays: 1. Can you inform me
through yourvaluable paper how an artesian well
s sunk ¥ A.Somotimes a drill likean auger is used.
In rock, a drill is nocessary. 2. Aredrive pipes
sunk in the same way as artesian wells? A, In the
driven well, o tube s sunk as fast as the hole is
bored. 4. How do you ascertain when you have
struck water? A, The presence of water can be
ascertalned by sounding, or by the aid ef & small
pump. Itis by nomeanscertain that an artesian |
well ean be struck in any locality simply by bor-
ing.

(20) A, W. G. asks: Can yon tell me what
will render horn transparent, or nearly so, and
sufficlontly soft to be cut with a knife? It must
harden agalo when dry. A, Try muriatic acld,

(30) G. H.asks: 1. I wish to bring water
from a spring 3000 feet distant. There isa fall of
15 foet, and there will be s bead of 2 feet where
the water enters the pipe. What quantity per
day would be conveyed through a pipe 1 inch in
diameter, and to what hight would the water be
thrown at the lowerend 7 A, The hight to which
the water will rise at the discharge oend of the
plipe will depend upon the velocity. Acconding
to Welsbach's formula, if the pipe is straight and
smooth, you can raise the water about I4 feet for
& discharge of J; of a U. S. gallon per minute, or
You ean discharge about 214 gallons per minute at
the lower lovel of the pipe. 2. Wil iron gas pipe
answer? A. Yes.

(31) J. E. D. asks: How high will water
rise from u 34 Inch or 1§ inch jet if brought 1,50
feot In 1 inch pipe, with a fall of 18 feet? How
many gallons per bhour would flow through sald
Jota? A.With a well shaped discharge Jet, M Inch
in dlameter, you can probably throw a stream
from 10 to 12 feet high, and discharge about ) U,
E. gallons per bhour.

(32) 8. D.P. Jr, says: Is it & settled fact
that our Lest turbines yieldn greater poroentage
of powor from the same amount of water than
overshot wheels of the best construction, os-
pocially where the stream is variable 7 A, In the
case of & variable stream, experiments seom to
show that there s an advantage galned by using
& good turbine. When the head and discharge
are constant, the principal sdvantages of tur-
bines over overshot wheels consist in less welght
and groster velocity, so that less gearing s ordd
narily required.

MingnArs, gTC. —Specimens have been re-
eslved from the following correspondents and
examined, with the resulis stated :

G, A. C—Itis fool's gold (sulphide of Iron).—
H. M.~The scales are common potash mica. They
are mixed up with sand and a Hitle felspar.—J. K.,

Cal.~It s sulphate of lime.—J. K., Texas. It Is
soda—C, -1t is dlorite.

COMMUNICATIONS RECEIVED,

The Bditor of the BCIENTIFIC AMERICAN 8O-
knowledges, with much plessure, the receipt of
original papers and contributions upon the follow-
Ing subjects:

On Btonmabips, Rigging, ote. By R.B.F.

On Naval Appainiments, By C.J. W,

On Solar Phenomena. By C. 1.6,

On an Intrs-Mercurial Planet. By W. M. R
Aleo Inquiries and answers from the following !

TD-HW i 8- MO0 N-D L-W.N0

G.J.0D R A8 0. N8 RB-C.8.7.9%

HINTS TO CORRESPONDENTS,
Corrmpondents whose inquiries fail to appear
should repent them. If not then publishod, thoy

Scientific

may conoclude that, for good roasons, the Editor
The anddress of the writer should

nlways be given.

Enquiries relating to patonts, or to the patenta-
bility of Inventions, nsslgnmonts, oto,, will not be
published here.  All guoh gquestions, when initinls
only are glven, are thrown into the waste basket,
ns 1t would fill half of our papor to print them oll;
but we generally tako pleasure in answering briefly
by madl, if tho writer's nddross iy given.

Hundreds of inquiries annlogous to the following
aro sont : * Who buys rabblt, recoon, and musk
mt sking? Who sells volocipedes? Who sells
stroot car locomotives? Who makes matoh ma-
chinery? Who solls distilling apparatus 7 All
such personal inquirfes are printed, as will be
observed, in the column of * Business and Per-
gonal.” which is specinlly set apart for that pur-
pose, subject to the oharge mentioned at the
hend of that column, Almost any desired {nfor-
mation can in this way be expeditiously obtained,

[OFFICIAL])

INDEX OF INVENTIONS

TOR WHIOH
Letters Patent of the United States were
Granted in the Week Ending

October 10, 1876,

AND EACH BEARING THAT DATE.
[Those marked (r) aro relssued patents.)

A complete copy of any patent in the annexed list,
peluding both the specifications and drawings, will be
urnished from this oMce for one dollar. In ordering,
please state the number and date of the patent desired,

and remit to Munn &Co., 37 Park Row, New York city.
Acoustic telograph, T. A. Edlson....ccconvienss 152,996
Adze eye hammers, making, J. Yerkes.. .. 183,006

Alrbrake, J. R. Renlff....cooviinnnnesannss
Alr chamber for elevators, ete., P. Hinkle. . 183,065
Alrspring for cars, A. P. Smith...... . 180,004

Angle frons, making, C. P. Haughlan..
Argand gas burner, 8. B, H. Vanee...
Axie labricator, J. J. Wetmore...

Bake oven, D. Hughes,...ooieee

HBale tie, A. W. Hesa..... 183,068
Balette, C. Krelg..... 159,068
Bale tie, J. Tweeddale..... 183,284

Beam scales, G. W. Grove.

Bed bottom, J. E. Staples.. . 183,008
Bed spring, W. 8. Gray...... - 182,908
Beer pump, J. B, Wallace. 185, 086
Bell toy, J. T. Bleh...coonuee .. 153, %9
Bias measure, J. K. Somes....  ....o... .- 185,006
Bins for warehouses, ete., M. Randolph. .. 153,068
Blind slat adjuster, W. W, Byam......... . 182,92
Blow-offcock, S. Myers............ PR LS L
Boats, detaching, A. B. Crulckshan! .- 155,108
Boller furnace, P. J. Sehmitt........... RRL K
Bollers, preventing collapse of, A, Tuck 155,35
| ook cover, C. W, HIlL...occvrranannnnse 153, 008
Bottle-covering machine, Bocker ef al. . 153,000
Brick machine, 8. B, Frank.....cocevieesennacnnenn 153,150
Bristies for shoemaker's use, i, M. Jenkins, . ... 153,173
Burglaralarm, W, A. Parker, ..............

Butter worker, Clow & Hartman, .
Can and case shipplog, E.C. Qalody
Capstan and windlas, F. 8. Allen.......
Capeules on bottles, placing, W. T. Moffatt..

Car brake, D. H. Levy....
Car coupling, X. H. Dolsen..
Car coupling, W. H, Sadler.

Carsent, T. B, JOUDSON, .\ vivunirnranenes

Cars, running gear for, G, W, Remsen. . 183,023
Carding engitne, J. Dyson............... . 122998
Carpet sweeper, 8§, F. Leach,. .. 18807

Check rower, A. M, Black. ..
Chimney boller, 8. Caddlek........
Christmas tree bholder, H. Albrecht,
Christmas tree bolder, A, C, Mott..

Clothes dryer, D, & J. Stephons.

Coal and ore washer, A, Rowse........... i85, 210
Coal sereen and chute, M, R, Roberts (r) . M
Comb and halr cutter, A. Wohl........... . 19,200
Corner finfsh for rooms, L. J. Bugbee... 152, 0

Cornice and cartaln roller, H. H. Winger,
Lotton and corn planter, G. H, Coffee.....
Crank for grindstone, ote,, M. P, Locke..
Caltivator, F. P, Tleueler.......ooooiennen
Cultivetor. C. P. Buckingham
Cultvator, W, Manley. .......oooovviinns
Cultivator, G. A. Farsons....... %
Cultivator, B, WiIaMd. . ....oooiiviiiiimmmmmiisminsee
Caltivator and harrow, Demarce & Vrecland.....
Curtaln cord tightenee, N, Campbell
Cartaln fxtare, N, Campbell...........
Catterhead, D. K, Overtilser....oooooveivrnse 5

Daabier for loe cream freezers, J. H. Dunbar..... 183,008
Desk slate holder, J. Haggerty. ..
Diee box, Bochner & HInze. . ..ooovnie
Die for plow slde bars, C, O, Wilder,.
IMe for plow hraces, O, O, Wilder. ...
Die for plow frogs, . O, Wilder. ..
Digesting spparatus, T, K, Hardman, ..
Ditehing machine, M. J. Aostin. ... ...
Door for bvargiar-proof safes, . Millward,
Dovetall Jolnts, forming, C. Stengel. ......
Drain fence, W, AL J. Pollock =
Drawbridge gate, B. F &5 B, Beteer. . ..coones s,

Earth suger, Halllday & Hrady Ans se 183,00
Faves troogh hanger, M. H, Cochran.............. IS, 18
Electric cirenlt eloser, J. O, Foawler, Jr... ..ot =.w
Electric telegraph, Thomson & Houston 193,03
Extracting Julces, G, HMinaman i vensenss VB 167
Fastening for garmenta, W. G. Cook (1) cees 1300
IROONES Jo Ay AFTE8. . isieserssssbinge srosvedvsbidone 18,007
Fascet, A, Tomisks, 153,81
Venoe, portable, E, 8. Hotham 153,004
Venesn, portable, 8, €, Hurley 1.1
Yenes, portable, G. F, Stevens cewe 1NR 206
Vence post, J. K, Warren a0
Yertiligers froon night soll, 1. B, Zell "Lamm
Filter for tea pots, otc,, L. C, Royle 1,008
| Pire escape, J. Davie 19,1
Flower stand, W, H. Datler m
| Miwting machine, W, (. Seott 13,719
Yoot rest for ehalrs, J. H. Travis (L N
Vorge, portable, L. H. Watson 199, (v

Yountalo hose coupling, L. W, MeOaEey . coonrres 19,
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Furnaces, fooding steam to, Morryweathor of al, 19,014
Furrow gage, B B HAWAC. ..oooiiiiiiiiiiins 18, 108

Goneration, snlphurous seld, W, Maynard,,,...., 149,185
Girder, motalllo, U, P Haoghlan ..., con IR0 100
Glue, proparing, J, H. & O, D Ross ..o, 1N, 024

Graln metor, J, Fryo oo 180, 049
Graln sopiarator, O, Lench coc THELUSO
Graln yowsols, unlonding, G. Milsom, oo 180,010
Graning roller, B, A. F, Hart R oo L 081
Grate for timekiloe, W, GWYDN. o, voo 1N, 000
Graterand slleer, M, L, & C. M. Clinton.......... 18,1
Gravity battery, M, W, Parll, oo, 18,901
Grinding mill, J, M, Colller ..... dxd 18,1m
Grindiog mill, 10, G, Martin,........oo.0. cerrens 189,184
Harnoss hames, oyo for, G. J, Letehworth,....... 153,011
Harness mounting, 8.9, Sargeant............ R LN
T AR AR R TS T T T T T T TO P P 15,901
Hurvester goard fingor, J. Smith . avssenssave THN: SN
Hat box hoard eutting maehine, W, Jonkins, ... 185,172
Hay olevator, J, Anderson. oo, 153,104
Hoater, L D Bmoad oovviiiinnnin R LN 1
Hentor for hot housos, J. ¥, Higgins, oo 188,106
Hoatlng stove, T, White. ... oo o veo 188,008
Hog trap K. K, Jenkin®,..ccov viiiis LR
Hofsting and pumpling, J. B, Weber, ... veee 158,007
Horse iny rake, H, Myers ... cons IR0, 108
Horse hopple,d. ¥, Riosgraf. ... woee 1K1,210
Horse muzzle, J. W. Gednoy vees 18N
Horses, detaching, J. H, Rogers...... e INN2
Horsoshoe, E. Murmlne ... TR LA b
Horseshoe, V., Thust ..., vees 18,200
Hydrant, D, T, Porking,........ vees 193,018
Hydranlic MEE, J. Canan (F)..ceeucivrcisienirs sirs T8
Hydrocarbon, treating with,W. Adamason, 189,007, 183,008
Hygrometer, A Moueol . coeeievvaiiinnes LTI 183,062
lee cankot, Stewart & Gwaltnoey. . . « 153,208
Teo tool, F. Stamord. v.uiieveeeaes v oeue 1,0
froning apparatun, J. T. Walker (r),. T M6
JIRROT, A, RROWBE vuiivanriracnnencierane 188,216

Joint for paper packages, W. H. Murphy . 188,105
Journal box, P. SWOON0Y....ceueeies 183,080
Koy fastener, 8, A, Hoadley ...ooovvenns 183,168
Key fastener, Whittemore & Slattery . 183,084
Kitchen boller, J. G. Knapp ...covvvvnns . 183,010
Knob roses to locks, 8. W. Drowne.. . IR 48
Lampwdek, A. Angell ...ouvvninenn . 183,008
Lifting jack, Scott & GOObel,.....vvvvierniiaians 183, @3
Liquids, apparatus for delivering, H. C, Berry... 183,110
Lock for doors, otc., He Bs#eX. . ..occvviinnn ons . 183,047
Lock for drawers, cte., F. H. Young. o oo 188,005
Lockwork for clocks, J. W, Willlams . 183,00

Lubricating compound, J. W, Dartlott
Lubrieator, T, Haynes ..
Lumbor, comp 1, D. M. )
Marine engine governor, Sangster ef al,,
Metals, ete., conting, J. J. MeCulloug

Milk coolor, H. MOP€....ocvuviiiiiiisans v 183,005
MIIk pail, H. H. Kingsbury.. AL S
Milksafe, C. Beam......... 1,10
Motor for cars, ete.. A. P. 153, 0%y
Mowing machine. J. Pine (r)........ T
Nall plate feeder, R.Van Amburgh. . .o 183 08
Netted under garment, C. H. Moeller.. . 183,016
Nutlock, D. R. Baind. ... o ccoovcne vunne LK
Nut lock, T. Weaver...... . 153,009

Ol feeder, Carroll & Mott.
Oller for cans, J. H. Beal ...

Organ action, R. E. Letton ...ccveeevnne ous

Ornamental lomber, ete., G. C. Setahell ., . 183,00
Paper box, R, Tmutmann ...., MRl K.
Paper-cutting machine, T. B, U 12,0

Paper-feeding machine, Schofield & Baker,
Paper-rolling machine, C. T. Bischof.......

Pipes, bending metal. J. McWilllams
Plow, J. R, Bucher,
Pow, J. B. Newton

Flow, M. E, Ronat ........... A |y
Polson bottle, J. W. Bowles

Pottery kiln, W. 8. Colwell......... « 153,140
Printing press, W. W. W. Belknapp...... .. 158,100
Printing telegraph, H. Ennts........ . IS0
Printing type, Stephenson of al (1), . T
Projectlle, C. G. Kellogg...c.ovnvee 15,00
Puddling furnace, S. Caddick...... - 116
Pulverizing machine, E. §, Blake, PR L Nl
Rallroad rall, J. T. Qlark........... 1,10
Hailroad rall chalr, W. S, Davis. . 188,00
Rallroad switch, W. Buchanan..... 183,00
Rallroad switeh chalr, D. C. Plerce.. 189,003
Rallway gate, J. E. AKInS. ..., 153,00

Reelining chalr, L. V. Cobb.
Refrigerator, 1. Allegrettl, ...

Refrigemator, J. O, JOWOLL (F),.ooouiianiinns cavnns .00
Heln hoMer, J. E. Bryan. ..., 158,720
Relns, supporting, € R, Hicks..... LA
Riding saddle, Gathright & Watson AR LK
Road scraper, B, Slusser. .. ...

Rocking chalr, W, Sbhaab,.....

Botary cultivator, 8. Tadlock,
Rotary knltting machine, W, I,
Safe, Farrel & Welmar (). ccoiiivimmininnns
Sash pulley, H. 5. Pomeroy.
Soaffold, M. M. Harvey........
School deak, W, I, COREET . ..ovvminrinins
Screw-nleking machine, C. D, Rogers. .,
Scroll sawing machine, A. H, Shipman
Seed planter, J, W, Lee...cooovinnns oow
Sowling machine, G, Fank,......
Sewing machine shuttie, W, Reid..
Shaft coupling, G, K, Rider, ...,
Shoe, C. MU8...ooivivrarsnnnnda
Show box, Kelly & Walker ...,
Shotter worker, 8, W_ Merry |
Sleeping car, W, Fetle
Smoke consumer, D. G, Power,,
Saow plow, W, Cooke

Enow plow, W, Hesley......ocoiiimiininin
Soap-making compound, Lewis & Menaies.
Sphiygmograph, E. A, Pond ... *a
Sples hox, J, I Adatus, ... .. v R LA
Spring bed bottom, J, Barron )
spring eloat for vemels, A, B, CraleXahan
Spring mwertar, voluts, B, Kbhott........
Stalr bulMer's tool, T. Stmonson. .

Steam earriage, J. M, Lauek. ...... s rrbavsanin 1.1
Stoam engine, A, A E. Lossignol, ... ... LN
“toam gonerator, J. B, Herreshofl. .. 1,004
stoel and fron, plate, C. P, Haughlon, ..o LN )

.0

Bocking and skirt holder, A. Warres (..o
Street bamp, . W Barblett . .oooviiiiininniine

Stroot Inmop, W, R, Underhlll . coooiiinns sanrsrnne
Stod, ear and other, A, Hessels, .. oooiis -
Sulky plow, J. L. Langhling .. oooiiiiinesrirarias L N
Awimming plate band sad foot K, 1. W, Duslop 18,085

E—— — ]
Tag fastener, 8, Naldwin ‘
Teaching maste, T, 4, Alllson
Tinfoll ingots, making, 1, Solling
Toy gan, B, 1. Townnond.....oovusns
Toy money box, J, Hall y
Toy pistol, O, O, Buttorweek,......... .

R LU FT |

Traok cloarer, W, DUnbar.............. 18,004
Transplanter, Dornard & Millvion, .. FE I't.':'aﬂu
Tronk, C. M, Jonkiow,,............... « 183,008

Tube expander, A. Work...... sadng N 18,201
Tug for harness, safety, P, Mo¥adden............. 159,187
Underground tube for propulsion, A%, Hallidiecr) Fe

Vehicle axle, J. M. Stane,,. ::.:7:
Vehicle soat, W. F. ClEIK. . ocooiervanmscosoicsinss 152,99
Vehlcle spring conneetion, i1, W, Liviogston. ... 153, 018
Vehlele, two wheeled, T. Snow

ehicle, two wheeled, T. Bnow...... PR LR
Ventfiating bins, M. Randolph.. o« 183,068
Vine, C, BAPNES (T),00ureennrsorses - T
Washing machine, J. F, Dalr. .. .. . 183,11

Washing machine, B, F. Fowler, .o 188,182
Water column, A, R, Roberts...,. o 1N, 012
Water gage, I ), Nottingham,, o 18,3400
Wheel caltvator, L, i, Hodgon..... o 188,004
Wick adjuster for tumps, J, 1, Howard, . Lo 183,007
Windwil), Burnham & Rugglos « 1S

Window sereen, 1. J. Cope, ... « 182
Wire balo te, C. ¥, Washibyrn,.... ceen 150,087
Wood grinder for paper pulp, J. O, seeveve SHB;158
Wooad pavement, 1. ¥, Willams................ lll.”'
Wreneh, M. Vassar, 8................. m.'m

DISCLAIMER.

190,020, Wine Frxoes, T, Seabury, St. James, N. ¥

DESIGNS PATENTED.
9,580, ~Tyres.—D, W, Bruce, New York clty,
9,581, —Tyres. —D. W. Bruce, New York clty.
9,582, —Tyres.—J, M, Conner, Greenville, N, J,
9,553, —Banoe.—V. Fountain, JJr., W New Brighton, N.Y.
9,554 to §, 557 —INKaTAN DS —H. J. Miller, N. Y. aty.
9,588, —Parer Boxus, —J. E, Taylor, Springficld, Mass,
9,550, —ByrLLs.—J. J. Lynch, Washington. D. C.

[A copy of any one of the above pstenta may be had by
remitting one dollar to Muwx & Co., ¥ Park Bow, New
York clity.

SCHEDULE OF PATENT FEES,
On ach CAYERL..ourrrirrtirsssenssnss sun san srnnssss 10
00 ench Trade MArK, . ooevvisrsciisisniniinrene 825
On fling each application for s Pstent (17 yesrs
On (ssuing each original Patent. ..
On appeal to Exsminers-in-Chief......

THE VALIDITY OF PATENTS.

We recommend to every person who s
sbout to purchase a patent, or about to com-
mence the manufacture of any article under a
license, to have the patent carefully examined
by a competent party, and to have 8 research
made in the Patent Ofice to see what the condi-
tion of the art was when the patent was issued.
He should also see that the claims are 50 worded
as to cover all the Inventor was entitled to woen
his patent was issued ; and it is still more essen-
tial that be be Informed whether it is an infringe
ment on some other existing patent. Parties desir-
ing to havesuch searches made can bave them done
through the Scientific American Pstent Agency,
by giving the date of the patent and stating the
nature of the information desired. For further
‘nformation, address MUNN & CO.,

87 Panrx Row, New York,

Advertisements.

Inside Page, oach lnsertion - - - 73 cents a line.
Back Page, each insertion - - - $1.00 a line.
Engrovings may Aead advertisements af the same rate
per line, Oy mearurement, as the letier prese. Adver-

e Mt de v of at publication afice as early
as Fritay morning 10 appedr wn nert lovue

CHOKE-BORE GUNS,

AxD How 10 Loab yor ALu KINDS OF GAME.
Dy W. W, Guuexns,
thorof ** Modern Brecch Loaders, Sporting and Mt
o r:uy." Crown $vo, cloth lettored, $3,%,
M Brosdway, New York.

Blawiog a large Organ at
A-u-u:-wm.

(]
Send for Ctreular.

SHRIVER’S
Hydraulic
ORGAN BLOWER.

. SHRIVER & 00,
T B F. s6th St., K. Y.

500 A MONTH & cortainty to

f—'t‘(_‘i

CGRAVEL

Table cutdery, 4. D FIREY . ccovvirnrnnn srrernensss PLTY
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VALUABLE BOOKS o= PAINTING,

ot o
A Prloﬂotl Manual of House-Palnting, Graining,
rl ‘ nd ’“Il'l’ Wrltlng, with nine colored 1us.
uunl ln of aang lrhll-l And numerous wood
ongravings. Wy Eils A. Davideon, 12mo L SN
The Painter, Gllder, and Varnishor's Compuulun.
IR0 s svsnacnnns srvenss 1,00

Slgn Writing and m:u-. Embosing : A ( nmpluw,
Practieal, Tostratod Manual of the Art. By James
Caltingham, WIth numerons Mnlmlmu and other [lns-
APNRIONN,  ARMO0, «ousiviannrinreinnren 1,80

A Complote Praction]l Gulde rur (mmh Pulmunl.
l;l“ol“ the Fronoh of M, Arlot, hy A A,

0 sarnninns

R T LT R T

The above, or any of our Iluull u-m hr lnnll rrm
POR UK, L mn publication price,
()ur now and onlarged Oaratoaui oF PRACTIOAL AXD
BOERNTIVIO BOOKS <0 DAKON, SVO, ~senl freo Lo soy one
wio will furniahy s ndidrois,

HENRY CAREY BAIRD & €O,
INUUNEHIAL PORLIAIMNS AND HOOKNELLEMS,
8]0 w -\l.\ll I hl A 'hluclclpml

I:OR SALE-Ono 12x50 in, ﬂrm-no Cut-0mn l.n-

| gOoOd my now i rown & sharpe Milling Ma-
l‘rwnn- il or linrlnu \llrllllm good and cheap

thes, I8 & 10 1, Swing, o t Bedns Dritls, Pii-
nev nwl Prossen, Al .ltc. by l.Aulla (.u.. LAMITRD,
4 Dy Sureot, how Yor
LLLURTRATHD ) Best Family Magazine in llm
50 000 Uuunlry W BSfor IN07, 8 r’o Mes one year for
Subserib- : 'l" I.l:'fll nh-l f‘::r Ji\bl‘ll)l(;np c'l‘ for dl' lmlrn
\ ottor's © Encyclopedia,qua
ors for 000 Hratio b DHoo RIS, GiveD 1o
w vnrlun wmllJ: thin olub, For ale avall
OWR stands, M CONtA ® number, Special
wrm- lu .\v
()TI'I-‘IR & CO,, hiladelptils, Pa.
Bratnrd Mﬂling ‘Machines 0,
Universal Milling Muach um rrum A0 upwards; Brown's
Patont Serow Machines, &o., &¢, Address BRAINARD
M M. Q0. " 150 MUK St Ilunlun. Musn. o
(=
LeCount's Patent
meys A\
MALHIN ISTNS TOOLS.
Redu Pricos,
set lmn Dogs, W to 'l T - § 560
12,00
3 Nwol 4 L 'J . id.w
BhANY ¢ ¥ 818,00
Iron & Steol Clamps l)l‘- o, Clan }\ co Clamps,
Rlp-ndlw \Inmlnvln o, Send for Infeu Price List to
UNT. South Norwalk, Conn.
GT T MR T.Q
LEHIGH EMERY WHEELS
are in every way satisfactory, and for our purposes an-
AWor bettor than Auy othors we have had,'' Dauxes &
Co,, Byraouso, N. Y., Mowing Rnlves, eto,
L. V. EMERY WHEEL CO., Welmport. Pa.
s BEORETARY WANTED-TO MANAGE THE
WATERTOWN STEAM Exaiyg Conmpaxy, at Water-
town, N. Y, Addross Co., giving business, experience,
history, reforences, and ulury nprclrd Oet. 20, 1576,
ETS or DRAWING l\ﬂl‘l(l‘hth’l‘* % to
$100,  Drawing Materials of all Rinds,
voln, Compasses, Tape Measures ; Anérold Barome-
ter from 1Y Inolies to 6 Inches In dinmeter,
Telescones from 830 to 880 cachi.
Hr\' Gilnsses from 3 Lo 820 cuch,
Migcroscopes from $3 to §1.000,

Priced sud Hlustrated Catalogues, Part 1at, 8 pages,
Muthomatical, Cataloguoes, Part 2d, 130 pages, Optical
Iostruments. Sent oo applieation.

JAMES W. QUEEN & CO.,

pticians,
924 Chestnut St l’hllndclphin. Pa.

SR MICARPENTER "

MANUFACTURER OF FIRST CLASS TAPS AND
DIES, Pawtucke:, R, 1.
$200
. —

l month, OUutfit worth $1 free to agents.
IMPHO\‘
CHINES

EXCELs10m MG C0., 151 Mich_Av, (hnuxo
ED P\PFR lHO\ MAEKER'S P\CTI\u MA-

DOYOUR, a@:nm PRINTING

't'e S5 Nentl 0(‘
o r?o age book of Freews,
Juts, ke illastrated
roctions, worth S1.
GORHAM & CO.
=S BOSTON. MASS,

Todd & Rafferty Machine Co.

MANUFACTURERS OF
The celebrated Greene Varfable Cut-Off Engine, Lowe™
Patent Tubular and Fiue Bollers, Plafn Slice Valve Sta-

tionary, Holmnx. and Portabie Engines. Boflers of al
kinds. Steam Pumps, MIll Gearing, Shafting, &c., Stik,
Tow Oakurm, 5 Jope, Flax,and Hcm(!- Sach lno-ry
Agents for xﬁc New Haven mnuhcmﬂn 0.'¢ Machin-
15t's Tools, for Judson's Governors and Stop Valves,
Sturtevant Blowers., and Differential Pulle Blockx
WAREROOMS. 85 LIBERTY STHEE .r-'x
WORRKS, PATERSON, NEW JERSEY
ANTED—Salesmen on Salary only. $85.00

\\ per month, and all travellng expenses, to sell
goods of our own manw/acture to dealers. No Pen-
DLING. Address NOVELTY M'F'G CO., Cinclnnatt, O.

MPORTANT FORALLCORPORATIONS AND
MANY'G. CONCEENS.—Bucerk's Watchman's

Time Detector, capable of accurately controlling the
motion of & watchman or patrolman at the different sta-
tlons of his beat. Send for circular.
J. E. BUERK, P. 0. Box 579, Boston, DMuss.

N. B.—The suit against Imbacuser & Co., of New York
was decided in my favor, June 10, 1974, Proceedings
have bern commenced against Imhacuser & Co. for sell
ing, conwrary to the order of the Court. Persons using
clocks infringing on my Patent, will be dealt with accor
ding to law.

TO L’LECTHO-PI ATERS JF“ EL Elli, 4\\0
VATCHMAKERS

(.,l“'\“l. ALS, AND MATERI ALS, in

sets or single, with Books of Instruction for \(ck(l.

Gold, and Sfiver Piating. THOMAS HALL, Manufac-

turing Electrician, 19 Bromfield Street, Boston, Mass

Illustrated Catalogue sent free.

BATTERIES

CINC’N
waﬂK//VG'

Srientific ,;Ammmn

AIR COMPRESSORS

FOR ALL PURPOBES.
ASPECIALTY of HEAVY PRESSURES,

THE NORWALK IRON WOHRKS CO.,
Anl'm NORWALK, CONN.

EAGLE FOOT LATHES,

With Beroll and Clrouiar Saw Al.urh
ents, $iide Keat, Tools, &, ; also Hmall
Enging Lathion, Motal Hand ianors, &o.
Neatoat du-lum. suporior dniah, L,

@ 6’"

w
com.  Our now Uatalogue doscribes
lone and every Lol nocessary for o Aw-

Atour or Arllum Bend for
. L. CHASK & CO.

L Vl l.nwru Bt, Now York.

GA HOW MADE IN

« 10 HOURS trom
O hlor Wine or &ombum «'luout um- urugs, Namo pa-
wr. lnd lddm gpﬂnunvul Mn-

W E NAM = l_
InFINEJET UIACKtv"y varietyof turned woad work
parts af machinery,castingys; tinware and other inetal

vork ENAMELED JET CO0DS,in weod er motal, mada te undcr
-'mlrnlcnu ENBMELCO llw"uu s-rrovnoruct i

OR SALE—In lots to suit, 2,000 worn out brlqht

"._cu(:“’ss Suwne, at d¢, 'per b, 110, m’ld‘ l-l;lc-u.’u:‘lclnhlrl for
= nds o rap lron
and steel, UILl‘llileT & ()l(l"l"l'l e, l'nuunlplr)Wl

l‘

Rlag

Welssport, P'a

laven, Conn
Tuse MOUSTACHE produced on a sruooth faoe
\
The Lehigh Emery Wheel
Lll"ﬂll VaALLEY Exexy Wiges Co., Wolssport, Pa,
Are Pumping water at 268° . No Dead Con-
Fumping Returns from Steam Heatlng Ap-
Wood-Working Machinery,
mlly. Nmnflclund 19
Wi RVGG & RICHARDSON,
COUPLINEGS ETC.
s =
Bollinger’s Patent
YORK JIA\CF'(‘ (0..
No breakage of Gear or Machinery. Xone other ean
()()T i‘()WI' R (.l ENONING MACHINES FOR SALE
r.un. Particulars seat free. Address
Loo KOn- Sample free, and an order \uod
UN & LY.

by the uso of Dysx's Bsano Euxiw without
has glven n'e entire mlllflollon doing ns much work in
DAYTON CAM PUMP,
ters. The Steam Valve is o plain 8)ide Valve,
paratus s speclalty.
Such as Woodworth Planing, Tonguelng, and Grooving
Tuum
[u Stock, and for Sale by
Turbine
k. Pa.
weigh the PO“’FR
HILLS, 51 CortlandtSt., New York.
$25 « WORTH & QO.. At. Loute. Mo-
rur &LOD A TK CO., 2 Clinton Plac
- We ‘lll start youlina .u-mr
WATCHES. Cheapest in the known
"OY NOVELTIES Wanted—Will Duy or manufac-
Baltimore, Md.
dder , 2

BLAKE'S PATENT
Stone and Ore Breaker
t roates sll nard and Brittle Substances to
uy n‘md wlze, Al any klud of
u'roxl for Ro d for v &0,
Addresa HLA&L Ll(l)hllhll u;..
Ne Conn,
Flifty tuns for Bale In lots to sult,
RANSOME, 10 Bush St., Ban Fraucisco, Cal.
8100. REWARD. 8100.
fojury, or will Imf-ll $100.  Price by mail In
ml«l uh? oeats, for three 80 ceots,
TH & C0., Ag'ta, Falatine, Ik
same time ns any wheel or same grade 1 ever used, and
laating, by actual count of time and work, three tinies ax
lon, Sur'r Roy¥ns Fonp [RoOX FOUNDRY, Pa.
'l‘hl-‘?nly Pampin the Market Deslgned
Constructed especially for Boller
Feeding.
identical to tho slide valve of n Steam En-
gine, but derives its motion from a cam.
speed can be regulated to sult ovaporation.
@™ Send for Circular.
- . .
DayToN, Onrro,
Machines, Danfei's Planers, Richardson's Patent l'g_
proved Tenon Machines, Mortising, Moulding, and
Saw Machines, sna V\ood-Wonuu Machinery gene-
Sclllbur)' Btreet, Worcester, Msss,
(Shop formerly occupled by K. BALL & CO.)
WILLIAM SELLERES & CO.
Phfladelphia, and 79 Liberty St., New York.
Price lists and pamphlets on application.
S—=9 Mill Machinery.
"L'A $2 For Circulars, address
]

BEAN'S FRICTION CLUTCH,
The Best on the Globe,
Universally adoptedby ROLLING MILLS,
AFETY ELEVATORS

D. FRISBIE & CO..
New Haven. Conn.
A MONTE—-Agens watled svery
where. Business honorableznd firge
LEHIGH EMERY WHEELS.
Send today for cireular.
L. V. EMERY WHEEL CO.,
£0 Best Selling articles in the World
N O can make §50 s week without capital
casy and respectable for elther sex,
M O N EY [ Agents Sapply Co.. 31 | Hnnr)'. N. Xa
world. Sample watch and outfi freeto Agenis
Forterms sddress COULTER & CO,,Chicago
ture on royalty. Address HAWES BRO'S, Toy Nov-
eity Turning Mills, Monroeton, llrndhmli 0., Pa.
GEORGE C. HICKS & CO.,
CLAY RETORTS, TILES, FIRKE BRICKS, &ec.
1€ l- rra C <.un Hgn s ul all »lxn ,.

NOTICE. We have

Iargest and best sel
nery

Stat

\\ul

Packagelun the
It contalua

25 cents 51

t Pratent Lever Waieh freo ta all Agents

l
S 'BRIDE & CO., 769 Broadway, N. V..

\lA\ UFACTURERS AND PATENTEES h:n-
{ng useful articles, sultable for the Hardware Trade,
and desiriog ald to manufacture and Introduce the same
sddress I, P, PRATT, care Puarr & Co., Buffalo, N, Y.

Bmall sampics way bosent, same Lo be returped If destrea,

TRAI]E ENGINE

Notaeless In nr- yutlun Varfeo,
Iy sorkmanship-all Hght parts
of Caat Btoal,

Every lmulno {pdicated, and

valve dorrected to glve the bigh
est ptinlnable results

Warranted superior (o any
soml |mrlnl|lu Eugion 1o the
market

sond for Yrice List and Clreo.
w
HnnMAny & Henonei~
noope M'v'a. Co.,
Dayton, nhlu

Last Chance.

Buy \w'u(Plckets
Now!!

DRAWINCG POSITIVELY

Thursday. Nov. 30th,
on .'\HNKV lll’l’l'Nlil’".

A Fortune for only $12.

Tux PI'I'/."TI"‘A’Y CASH IIIN TRIBUTION CO,,
suthorized by a spocial -rl of the Kentucky Lo xl-l.mu,
} ublie "(“l(t?ll o rrunltlnrl
Vlr-l o?lhclr urlu of r-nul nnwn&- al

|;udnu.'“ov g mn nn which ncn--

slon umy \v If'dl-lrlbuln 't the tiekot bolders the Im-
mense sum of

$ 600,000!

(.#Hf. Gen'l Manager.

x-(iov
L0

Thon. P, l'm'mr.l

1,
nn

S

TS
-

Mo Cns Gt
w"'ro.:-(.'" 130 Gllta, All'Can
‘l;u}ﬂ: OF &lc&(x&nr
UAriers
Whole tlokots, $1¢ ; Alvon = uar Wls d“

IL .“'M Tickots cx
1Inyor of Frankfort, the nntlrn

Tickets,
Tickets,

100, M'Hckeu at
'i‘lw flon, K. H. Taylor,
Board of City Councfimen, the Hon, Alvin Duvall, 1ate
Culef Justice of hantucxy. and other distioguished
oltizens, together with such disintorested persons as
the ticket holdun presont may deslgnste, will superin-
tend the draw
The plynmnt nf ru o ownors of prize tiokets s as-
sured. A bond, with hoavy reumy and spproved securi-
LY. hllhctnuxeulled(olhe Jommonwealth of Kentucky,
which I8 now'on record in Clerk’s Ofice of County
Court at Frankfort, subject to inspection any one,
fhis 1s & new feature, and will absolutely secure the pay-
ment of gifts
Remittances cu: be mnde by lcx ru-. Draft, Poct-

Ord
By ST 17 75 mmb FION CONPANT.

KENTUCKY CASll
All communications, orders for ‘nckcu. and applica-
tions for Agencies abould be addressed

N. THOS. P. POR‘I‘KR.
Gener!..’ollumr. Fraokiort, Ky.

or G. W. BARROW & Cu.,
General Eastern Agents, 710 Broadwary,
New York

HOLLAND'S
AT. GLASS OIL CUP

ARE THE BEST.

48 GOLD STREET, NEW YORK.

PATENT SCROLL SAWS
lalty is Scroll and Band Saws. Over 300 Ma-
cn(l)::n'lzc:se ty<I.'Pl-lmo TO ALL AND LE‘\S PRICE

CORDESMAN, EGAN & C

Cor. 2nd & Central Ave.. L‘lnc!nmu 0.

Investigate the merits of The Ilustrated

AGENT Weekly before determining upon your
»work for this fall and winter. & Com-
bination for this sesson su anything heretofore

t ted. Terms sent free on application. Add
A EHAS, CLUCAS & CO., 11 Warren St., N

Water Wheels,

More than four times as
many of Jas, Leffel's im-
roved Double Turbine
Vucr Wheelsin o
n sny other kin
sizes made, ranging from
53 to % In. diam. under
heads from 1 to 240 ft. Sue-
cessful for every purpose.
Large new pamphiet, the
finest ever published, con-
taining over 0 fne fllustra-
tions, sent free to parties
Interested In water power.§
JAS, LEFFEL & CO..
Springdeld, 0., & 1 Lib-
Sew Y ork City.

Steel Castmgs

From ¥ to 10,000 Ibs. welght. An Invaluable substitute
for expensive forgings, or for malleable iron castings re-
qulrlni Rreat streawih, Send for circalar and price list
to CHESTER STEEL CASTING COMPANY, EVE-
LINA STREET, PHILADELPHIA, PA.

Planing & Ma -

Moulding, Re-sawing, and Teponlng Machin Scro:
Saws and Genersl anod Workin )h‘chln.e % B
JOHN B SCHENCEK'S SONS {

] alteawan, N, ¥,
Send for Catalosue. {151 Liverty St.. N Y. elty.

LEHIGH EMERY WHEELS.

Send today for clrcular,
« E. W, CO., Welssport, Pa.

I'\II\I

OLD ROLLED
SHAFTING. |

The fact that this sharting has 75 per cent
strength, & finer Anish, and s truer lr‘wu. mﬁ“"
other Inuse,renders it umluublrd!y the most v:fonomlcn(’
Wo arc also'the sole manufactorers of the CELERRATED
COLLINe® AT, COUFLING, and furnish Palleys, Hangers,
oto,, of the most approved stylea. ce st malled on
appileation to JONES & LAUGHLINS,

108, J;Ifi{f vel. Chicas ml‘u"‘"“ﬂl mu{-‘m“
oe CARO + An waukie
E¥Stocks of this & R Ry
FULLER DAhA CFH‘!

Y.

erty St.,

s

GKO, FLACK & U0, 10 Chambers o P

VERSIBLE

HOISTING ENGINE

FOR ALL FUR P()Mlﬁ:‘. i
sople, durable, and effective,
-l. lnl'.':fl»flm‘ Yo M ¥’ G'CO., 165 Pearl BT, N,

OTIS’ uuz'nv HOIB'HNU

inery.
’l'l". HIN”"- & CO.
No. 348 BROADWAY, sEWN i
b lillvl"rlun v ur.m
'r"" L "“‘h (.1\:-,-'":::.". u-‘nr perfoct satisfac-
Emery Wheel, | 1,5 5 Hanxisnuno Cax Co,

LEHIGH \AIIP\ EMERY “HPPI co.,
Welssport, ¥a

¥

\ A( HINPI{Y U}" IMP l“)\'l’l) H'I’Yl ES POK
\VA muking BHINGLES, 1¥ 0, snd STAVES:
Wlko GUAGE LATHES for 11 M\l NG ANDLES, S0l

wiakers of Laws Pat,
Address

‘-hlnvr and Heading Sawing Ms-

chine. TREVOIL & CO.. Lockpors, N. Y.

The HOADLE Y
PORTABLE STEAM ENGINE.

WITH AUTOMATICAL CUT-OFF REGULATOR
AND BALANCED VALVE

THE Bf.ST.’ MOST ECONOMICAL ENGINE MADE

SEND FOR CIRCULAR

TheJ.C.HOADLEY CO. LAWRENCE, MASS.

STATE WHERE YOU SAW THIS

STEAM ENGINES FOR SALE

1 offer the following vrr’ superior Todd & Haflerty Ep-
Fnrn for sale at grestly reduced prices: Une 15096, one
AXIA (sawmnill), one lu 4, one 11x34, one 10xH, one X%,
one 1316, one 5x10 on legs, one 2x1Z, portable one nu.
double hofsting; sli fArst clsss and entirely new. Also
various sizes and kinds of Boflers. 1 will also furnish
specifiontions and estmates for all Kinds of rope and bag-
(mx’ machinery. Send for de;cJﬂpuv; rllrruluwd price

DD
10 Barclay 8t., New York, or Paterson, N.J.

CELEBRATED FOOT LATHES

Foot Poawer, Hu:bge-rrd Herew
§ Lathes, Small Hand and Power Plan-
ers for Metal, Small Gear Cutters,
Slide-rests, Ball Machine for Lathes,
Foot Scroll Saws, light and heavy.

Foot Circular Baws, Just the ar-
ticles for Amateurs or Artlaans,
Highly recommended. Sendfor Il-

lustrated Catalogues
N.H BALDWIN, uconl: N.H.
ARVARD UNIVERSITY DE.\TAL
SCHOOL. 7The next L ar of this schodl begins
nm or the now plan, Eept, 23, 1976, and ends June 25,
1877, with o recess of one week at Chirfstmas and another
In February, The teaching is consecutive through a
course of two years, the instruction of one year not
belng reiwucd in the next; that of the first year beln:
tdentical with that of the Harvard Medical Bchool an
by the same Professors. By this plan, the amount of
(nstruction given s double that of sny other strictly den-
tal school, and at -llihu{ incressed cost. For Informs-
tion, sddress THOM 1. CHANDLER, Dean, 222 1re
mont mroet. lloamu. )hu

TIEML 2 o0 eepes

Brams «V' EIRPERS

'l'nr. UNIUN IRUN MILLS, Pitsourgt, Pa—

The attention of Engineers and Architects is called
to our Improved Wrought-Iron Beams and Girders (pat-
ented), In which the compound welds between the stem

flanges, Which have proved 50 objectionable in the old
mode of manufscturing,are entirely avoided. Wearepre-
pared to furnish all sizes st terms as favorable as cas ba
obtalned elsewhere. For dmn&lvc mbogw sddress
Carvegie Brothers & Co.,Unlon [ron Mille, h.Ps.

WooD & LIGHT

chine O.
WO :\C..STER. Mass
Manufacture all kinds of
—_ Iron-Working
Biachinery,
incloding manynovelties.
n.-—-- =1, 272 e
——

ST =2

3= Sexd for C.:-_a_xn.
“LEHIGH EMERY WHEFLS

have given n.l the greatest satisfactl RATHBON S
Srove WoRss, Albany, N. ¥. LE Hlu!l VALLEY EM-
ERY WHEEL ‘CoMPANT, Welsaport, N. Y.

!‘PA.BB THE CROTON & SAVE THE COST,

Driven or Tube Wells

furnished to )lm consumers of Croton and Ridgewood
Water. WM. D ANDEEWS & BRO., 41§ WaterSt. N. Y -
whocontrol the pcxcu:!or(:rven sAmerican Driven Well

Prize Pi Lt A
The TOH’G’ate ! lnlcﬁuuocxlr-n:‘. ‘;8 ﬂb“l‘:\(l :3
find! ADRBEY, lluunl:. oX

BARNES
Foot Power
MACHINERY.

‘I(‘) I\\All \lll.l’ MACHINES
for Mechanics and Amsienrs.
Also Faney Woods and Designs.
Send for &8 page Illustrated Cata-
lv.m- F
LF. & JOHN BARNES,
Rocxrozn,
“lnncqu Co., Tis,
T PA \‘~ to sell our hnbb«r‘lhnu Printing St
Terms free  G. A, HARPER & BRO.. Clcfc-an:lm\ 7

Pond’s Tools.

S!\GI;‘B LATHES, PLANERS, DRILLS, &o.
d for Catal DAY W
l.[:cl.nll ; W 'T."ﬁ'" W o‘ree."()cr. ‘l;(\m\[) e

MAOH INERY

COLD ROL th Ml\le\u. HA\GFOEE PULL)

Address, with stamp, E, C,

s

EYS,

COUPLINGS, BELTING .\\
AND GRINDERS, 18 a':’ e Saa
ORGE PLAC
m ( hnmben & e hude Sts,, Now York g‘y
THE

Bigelow Engine,

The Cheapest and Hest Portable
Engine offered to the Publie,

Pﬂce l Horwe l'\nru

B -
-
.

LI

.
-
" -

15

Price of Stationa;
Without Bollers
0 uom l’u weor

7 (

o e Hope s
Send 1 1

oS820 Jhoeenid Gl

H. B. BIGELOW & CO.

New Huaven, Conn,

CREW PROPELLERS, TH EIR § AND
s FITTINGS. mmlll‘;u w, l'enatlvlc?grss.

able treatine mor{n th
B dv‘ecu L 3 qmcul n&llce. 1ts advan-
%l(
AD

Bnllnu'

h 3
tinued In N IS(JB\TI (8
MENT, "o be bad 8¢ this ofes.,
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Seientific

Aumerican,

[Nnvmimak IT;

1876.

2 sements. T]m Scmnnﬁc Amerlcan TR 0GARDUS® PATENT UNIVERSAL BCOEN-

fonide Rl | Y-Sy
B cents n line,
Engravings may Aead advertivements al the same rate
per line, by mearurement, ak tha letter press. Ad.
reriuements must de receired at pubdlication ofioe ax
early as Friday morning to appear in next (ssue.

CAST STFEL, POLISHED-NICKEL PLATED, Sent,
post paid, for Satisfaction guarantecd or money

1.50. Sat
refunded. LOWELL WRENCH CO,, WoRoRsTER, Mass,

M. SELIG JUNIOR, & CO.
ors 6f Amerioan Machinery, Tools, Agriculturs)
s, Wbolenlne“ and Export Hardware and Ms-

. .
N , Exouaxp, and BERLIN, GXRMANT.

J Libe New Yorx.
ers, Trentom, N. J., or 113 y St., New York.
Wheels -ni ﬁnpc for conveying power long distances.
Send for Cirealar.

RON BRIDGE BUILDING—A complete de-
scriptt with dt { working drawings, and
respectives of Girard Avenue Bridge, Pblladelphis, Pa.

Vith foundations of plers. Ten engravings. Price X
oents. Contalned in Nos. 1, 2, nnﬂ‘ol%"t\"l‘l!‘lc
AMERICAN SUPPLEMENT, 10 cents percopy. To be

had at u_.l- otfice and of l!l__:_m'l agents. 3
-5 & @™~ a Week to Agenta. Ssmpies FREE.

SD___ & 94 { p. 0. VICKERY, Auguss, Maize.

NON-COMBUSTIBLE STEAM BOILER & PIFE

COVERING

WITH “AIR SPACE” IMPROVENMENT,
Saves 10 to 20 per cent. CHALMERS SPENCE Cu.
Foot E. §th St., N. ¥.; 1208 N, 2ad St., St. Loais, Mo.

Address JOHN A. ROEBLING'S SONS,

ROFESSOR HUXLEY IN AMERICA.—Full
reports of the three great loctures recently deliver-
in Now Yorz by Professor Huxiey on * The Theory
of Evolution'™ are givea In the SCIENTIFIC AMERICAN
SUrrLExexTs Nos. 41, @, 4. Price 10 cents each, X
oenta for the three. Sold by all news dealers. Sext Ly
mall, from SCQESTFIC AMXRICAN Office, on receipt of
wn«. These are the only sclentific lectures delfv.
in America by Professor Haxley.

[ESTABLISHED 1848.]

Mumn & Co.’s Patent Offices.

The Oldest Agency for Soliciting Patents Io the
United Ntates.

THIRTY YEARS' EXPERIENSCRE.

MORE PATENTS bave been secared through this
sgency, st bome and abrosd, thas throuogh any otber in
the world.

They loy as thelr & corpe of the most ex-
perienced men as examiners, specification writers, and
drafunnen that can be found, many of whom bave been
selected from the ranks of the Patent Office.

SIXTY THOUSAND Inventors have svalled them-
selves of Munn & Co.'s services in examining thelr i-
veations snd procuring thelr patenta.

MUNYN & CO., in connection with the pubdlication of
the SCIENTIFIC AMERICAN, costinue to examine in-
ventions, confer with ioventors, prepare drawings, spe-
els and asal 4 to Aling spplicatt
ol the Patent Office, paylog e government fees, and
walch each case step by step while pending before the ex-
sminer. This is done through thelr branch ofice, corner
¥ and Tth streets, Washington. They also prepare and
fle cavests, procure design patents, trademarks, and re-
Issues, sttend to rejected casos (prepared by the Inventor
or other sttorneys), procure copyrighta, sttend to lnter-
forences, give written opinions on matiers of 1afringe-.
ment, farnlsh coples of patents, sad, In fact, attend o
every tranch of pstent business Both o this sad i for-
elgn countries.

A special notice is made o e SCIESTIFIC AMERL.
CAN of sll Iaventions patented through this agency, with
the name and restd of the patent Patents are of -
ten sold, In part or whole, L0 personas sttracted to the lo-
vontica vy such notice.

FPatents obtalned 1o Canada, Kngland, France,Belgtam,
Germany, Rusis, Pruseis, Bpain, Portugal, the Brittak
Colonies, snd all other countries where pstents are
gEranted, st prices grestly reduced from former rates
Bend for pamphiet pertalning specially Lo foreign patents
which states Lhe cost,time gracioed and the requirements
for esch country.

Coples of Patents.

Persons desiring any pstent lssued from 1538 10 Novem
per 38, 19, can be supplied with omicial coples st rea
sonable cost, the price depending upon the extant of
drawings and length of specificationa.

Any patent lssued sloce November 27, 1807, at which
time the Patent Ofice commenced printing the drawiogs
snd specifications, may be had by remitting o this of-
fos M1,

A copy of the clalmas of sny patent laened since 160 wil
be furcished for §1.

When ordering coples, pleass 10 remit for the same a8
shove, and seate name of patentes, Utle of Investios
sod date of petant,

A pamphilet containing full directions for obtalning
Unitad Btates patents sent free. A  bhandsomely
bound lHaferance Book, giit odges, contalns 140 pages
aud many eogravings sod tables Lportant Lo every pat-
entoo sud mechinnlc, and is & useful handbook of refw
onoe for everybudy, Price 3 cents, talled froe.

Addres
MUNN & 00,
Publishers BCLENTIFIC AMERICAN,
37 Park Rew, N.Y,

Corner of ¥ and Tth streeta

BRANCH OFFICE
Waabhington, D. C

(Forqerdy ol €2 Cothndtl Bhwd, Frw-Tolk)

Reliel PlatesinHard Type-Metal
SUBSTIUTE 0 3

For ATIO! CES.

§ WANOTACTURIRS Gomaghont S erusty.

Sand Summy b New Dosrued Comir Plson say whew yoe cow Bla.

NVALIDITY OF STATE LAWS
CONCERNING THE SALE OF PATENTS.
All laws of State legisiatures that o any manper {nter.
fere with the free sale of Patent rights, such as the re-
quiring of the agent or patentee Lo fle coples of patent,
take licenses, procure certificates, comply with forma,
or which release the payee of ordinary notes of hand
given for patents, have n declared unconstitutional
and vold by the Unitea States Courts, AllTState
Judges, sherlffs, or other State oficials, who undertake
to Interfere with tentees or thelr agents in the free
sale of patents, make themselves liable in damages and
other punishiment, The decislons of the United States
Courts on these points are given in SCIENTIFIC AMEE-
ICAN SUPPLEMENT, Neo.23. FPrice 10cents. Tobe
bad at this office and of all newsdealers,

IH. W.JOHNS" PATENT.

ASBESTOS

MATERIALs. »#

ASBESTOS ROOFINC. A

The only reliable substitute for tin, at about one half s cont,
Salshed with white Fire-Proof Coating, mitable for steep or
St roof.  In rolls ready for nes, !‘quﬂh‘huym

ASBESTOS PAINTS.

ANl shades, ready mixed, uc«ﬁn body, rieh colory, for gen-
eral purposes . the most durnhle and economieal protective cov.
erings for exposed wood and kron. In kegs and barrels,

ASBESTOS STEAM-PIPE AND BOILER

COVERINCS.

The chow mont durable and effective non-conductors In
use—proved superior to all others In U, 8 government tosts—
& perfect Insulstor for halr felta, rendering them Indestructible,

ASBESTOS STEAM PACKINC.
Indestractible, sell-labricating, fat, and round, all sees
Fire-Proof Paints and Coatings, Cements
for Steam-Joints, Acld and Cas Retorts,
Lenky Roofs, &c. Roof Paint,
Sheathing and Lining Felts.
Asbestos Boards, Paper, Thread, Cloth, &ec.

These articles are ready for use, and can be euiﬂz applied

by say ene.  Send for Samples, Pamphleta, Price Listy, et
H. W.JOHNS, 87 Maiden Lane, N.Y,,
Pateates and Manufacturer, Established 1858,

For showing heat of
Pyrometers,

Ovens. Hot Blast Pipes,
Botler Flues, Su Heated Steam, Of1 Stills, &c.
H W.BULKLEY, Sole Man ;
16 Brosdway, New York.

Dgmonds
aha

Crude. furnished and
Wheels, Grindstones, Hard -

ped or wset for Boring Bocks,
Dressing MIll Burrs, Emery
ened Steel, Calender Rollers,and for Sawing, Turning, or
Working Stone and other hard substances; also Giaziers®
Diamonds, J. DICKINSON, 61 Nassau 5t., New York,

Portland and Keene's Cement.

the London Man
JAMES BREAND, % Beekman 8t., New York.
Trestise on Cement furnished for 25 cents.

A

Machinists’ Tools.

Nxwand IMrPROVED PATTERNS
Tathes Pianers rills, &e.
NEW HA MANU Azr'vll!!"og c(.x.’.-
ROCK DRILLING MACHINES
AIR COMPRESSORS

MANUFACTUREDEY B0 excuRockDaue Co
SEND FOR PAMPHLET FITCHBURG MASS

ELOCIPEDE CARRIAG ES, OF LIGHT CUN-

struction, fast speed. Worked hand cranks,

also oy foot tresales. dliustrated 1o SULES FIFIC AM k-

RICAX SUPPLEMENT No.s. To ve osd st thils ofice
ana of all news agenta. Frice 10 centa,

GAS FITTERS, ENQINEERS, MACHIN-
1sts and Apprenticos, should all read Flumb-
er's and Gas Viiter's Guide. Illustrated and
ue.ua bound, §1 per c;:xy .

J.D. GALLOWAY, N. Wxh S¢,, Phlla,

DUC'S IMPFPROYED

PATENT ELEVATOR BUCKET,
For Brewe l’lo-‘ Mills, Grain
Elevators, Sugar Refiners, &o.
These buckets are made of the best char-
coal stamping iron, and are warrsoted o
outwear alx of the **old style duckeds.'"
The cost is about the same. Address
T.F.ROWLAND, Brookiyn, E. D . N. Y

'rﬁzTu?Am:-'r AND BEST UPRIGHT AND
YACHT EXGINES In the market, 4x6, §185; 526,
$1%0; Gxb, PN ; €x7, §223. Send for Clreular to
POST & CO,, Clinclonst!, Ohlo

I.athéé, Planers, Shag&r_slz Drills,

Gear & Bolt Outters &e. E. U0 owark, N.J,

'l‘ HE CENTENNIAL INTERNATIONAL EX.
HIBITION OF 9% —The foll History and Progress
of the Exhibition, maps of the grounds. engravings of
the bulldinge, news and sccounts of all the most notabile
ul}rru,u’ ven -ul? 1o the SCIENTIFIUC AMERI
CAN BUPFPLEMENT erme, §5 for the yoar; slngle co
pies 10 eta. To be had st this offoe, and of All news sgents
All the back numbers, from the commencement on Jan
aary 1, 1906, can be had. Those who desire 10 poseess &
compiete and splendid |iustrated Hecord of the Centen
nisl Kxposition, should have the SUCIENTIFIC AMENI
CAN BUPPFLEMERT

PERFROT
NEWSPAPER FILE.

The Koch FPatent Flle, for presorving pewspapers
magnzines, and pamphlets, has boon recently hnmmul
and price redoced Bubsaribors 1o the SCIENTIFIO AN
ERICAN and BOIEETIFIO AMERIOAN BUPFLENENT O Do
suppited for the low price of §1 80 by mail, or fi 25 ol the
,.ﬂ{u of Wils paper Hoavy board sides; inscription

CBUIENTIFIC AMERICAN,'' In glit, Necossary for
overy one who Wishies Lo preserve the paper.
Address

MUNN & CO,,

Publiabors BOLENTINIO AMENRICAN,

REFERENGE BOOK

A Bound Book of 144 Pages, for 25c¢.

On receipt of 25 cents, we send by matl,

copy of a handsome littie bound \‘..m{“, ,nmm‘l "',1'.:

ENTIFIO AMERICAN REFERENCE Boox, contalning 184

r‘un fllustrated with engravings, and forming one of
he eheapest and n.ost valuable books of condensed re-

ference ever printed. Amwong s contents are:

1, The Census of the United States, b
Territories, and Counties, in fulishowing '-Iw’n!::‘:::.'
of the severa) States,

2. Table of Occupntions.—~Showing the eip £
cupations of the people of the United Nn‘::‘:: :;;l ?f,,
number of persons engaged In each occupation, Com-
plied from the last Census

Table qf (Ntea baving over 10,000 Inhatitants—Com-
plled from the last Census,

The Patent Laws of the United States in foll
With Directions How to Oblaln Fatents, Omiclal Rales,
Costa, etec.; Forms for Applications for Patents and
Caveata; Forms for Assignments, In whole and rt;
Licences: State, Town, County, and Shop Rights; Di-
rections How to [ntroduce and Sell Inventions; General
Principlesapplicable to Infringements; Synopnh of the
Patent Laws of Forelgn Countries, Costs, Frocedure,
Rights of Employers and Employees In respect to In-
ventions; State Laws concerning Patents,

4. United States Trade Mark Registration, show-
ing the Trade Mark Law in full, with Directions for
Hegistering Trade Marks, Costa, ete,

3. ‘7I|&_M States ('o‘)‘rl.hl Law for Labels, i
fall, 1th Directions, Expenses, etc,

6. The Principal Mechanical Movements. De-
scribed and llustrated by L0 small diagrams, of great
value to Inventors and Deslgners of Mechanism,

7. Geometry, ss Applied 1o Practical Purposes. With
{llustrations.

S. The Modern Steam Engine.—~With engraving,
showing all the parts, names, etc., and s brief history
of the Invention and Progress of Steam Power.

9. Horse Power.~Simple and plain rules for Calcu-
u'll“qc the Horse Power of Steam Kngioes and Streams
o Ater,

1 nots,—Present! engravings of 5 different
‘:fn{;f:f. :flh

Rope Kno' explanations as to tyin,
des of Welghts nand Measures.—Troy
eight; Apothecaries’ Welght; Avoirdupols, or Com-
mercial Welght; French Welghts; United Sttos Stand-
ard; Dr“ Messure; Land Messure; Cublc Measure;
Liquld Measure: French Square Measure; French
Cuble, or l‘uolld#euqn- Immi Land by Welght,
with tns"rlu » section of the nglish. snd & sec-
tion of the Freach rule, of equal length
12, Valn
1) Table of the

ble Tab!

(2) Table of the Speclic Gravity and Welght per Cu-
:xlcl'hoo‘: and Cuble inch, of the principal substances used
n the Arts,

(3) Table of the Heat-Conducting Power of various
Metals and other Solids and Liquide.

(4) Table of the Mineral Constituents absorbed or
nmov%d from the Soll, per acre, different crops.,

g{ ‘able of Steam res and Temperstures.

Table of the Effects of Heat upon various bodles,
melting pointa, etc.

13, Miscellancous Intormation,—Force of Expan-
slon by Heat; small ! ger 10 of
engines, boll pell ncubation, Tem-
perature of ; To Make T per; C 1 of
various Substances ; Frlcuonﬁ}ov uen& aod Rolos
for Calculstion: Specific Heat Explained; Specific
Gravity of Liqulds, Solids, Alr, and Gases; Guopow-
der—1 re, Heat, and Horse Power of ; Copying Ink,

1o Make; Heat, 1ta mechanioal equivalent explained ;

Mol of Matter, sizeand motion explained ; Light-

ning and Lightal Rods—valuable information Value

of nage od; Amount of Power at present

Yielded from Coal by best [} son_.d-lunlodry

and sction; m pes; Valueof Bralns;

Properties of : of Waves; Bpeed of

Electric Spark, etc. ; Val Beclipes.

Toe SCIENTIFIC AMERICAN REFERENCE BOOK.
Price onl Bcenum‘:sbehuo( News nts to all
parts of l‘eeou . of the undersigned. Sent by
tmall oo recelpt of the price.

MUNN & CO., Publishers,

fic Oflice.
sd"dx'l 1»"&".“&'.-. New York.

Stone Channeling

b
clocity and Fores of the Wind,

ens.

OR
Quarrying Machine,

WARDWELL FPATENT,

FOR OUTTING STONE INTO VARIOUS SIZRS
AND DIMENSIONS IN ALL KINDS OF
QUARRIES,

STEAM STONE CUTTER 00, RUTLAND, VT,
SOLE PROPRIETORS AND MANUFACTURERS.

Fiauene No- B Sackinery Hafle o

PORTLAND CEMENT

Hamit 0 centa for cal Use on '
y l.‘l.. MasOonaxT & Co.. W Bouth 8., Now Vou.

NOYE'SN o
Works
In the United T They make Bure

Millstones, Portabie Mille, hmut Machines ors M1
Mok, Water Wheals, Pulleys and Gearing, specially

e A, POV 280K Sumu. . ¥
- Working Models
AnRepermesia) Yaggapl NAN LSS #°

Niagara
SteamPumpWorks
Earamuiennn LEM,

CHARLES B HARDICK,
Ne 93 Adamas Birens,

: TRIC MILLS—For grinding Nones, O

:'Nﬂhlﬂd Fire Clt{. (u.m.-,‘nu 1.&:”":-‘:“4“1":7’:’
Jorn and Cob, Tobacoo, Souff, Sugar, 'Hnlu 'l(}mu'
Splees, Coffee, Cocoanut, Filaxsond, Asbestos Mica
ete,, and .whn-vn cannot be ground b mhv:v mills
Also for Paints, Printers’ Inks, Paste Hiscking, ste.
JOHN W. THOMSON, wucoessor to JAMES ROGA b
DUE, corner of White and Kim Sta., New Yorx

'T“J’gii (;II;‘i;\S;Ul TE CO.,
EMERY WHEELS An%Gdall)vﬁ)'zna.

5 GEO. PLACE, Gen'l Agent for X.Y city ans State

Brayton Reaay Motor.

one in one minute, occuples small spsce, and
unsurpasscd steady, reliable power. p.:ddre- S

Penna. Ready Motor Co,,

132 N. 34 St., Philadelphin, Pa,

MARK

TRADE

The Standard—Best Stock—Finest Finish-

MANUFPACTURED ONLY BY

D. ARTHUR BROWN & 00, Fisherville, N.H,

MPER anT AXD LEVERS

DAMYP
REGULATORS

" GAGE COCKS,
MURRILL & KEIZER, 44 Holllday Si., Balt-

HARTFORD

STEAM BOILER
Inspection & Insurance

COMPANY.

¥. B FRANELIY, V. Prest. 1. 1L ALLEN, Pras.
J. B, PIERCE, %,
UNCHING oty addreas THE STTLES

DROP PRESSES, Sirnnis s, FEESS CO-.

or ™THR

SCIENTIFIC AMERICAN,
For 18717.

THE MOST POPULAR SCIENTIFIC PAFER
I THE WORLD.

THIRTY-SECOND YEAR.

VOLUME XXXVL—NEW SERIES,

The publishers of the SCIENTIFIC AMERICAN
beg to announce that on the first day of January,
1577, & new volume commences. It will continue
to be the aim of the publishers to render the con-
tents of the new volume more attractive and use-
ful than any of its predecessors.

To the Mechanic and Manvfacturer,

No person engaged in any of the mechanical pur-
suita should think of doing without the Sorex-
TIr10 AMERICAN. Every pumber contains from
six to ten engravings of new machines and Inven-
tions which cannot be found in any otber publica-
tion.
The SCIENTIFIC AMERICAN s devoted to the
interests of Popular Science, the Mechanic Arts,
Manufactures, Inventions, Agnoulture,Commerce
and the Industrial pursuits gooerally; and it is val-
usble and instructive not only in the Workshop
and Manufactory, but also in the Housebold, the
Library, and the Reading Room. Bach volume
contains hundreds of Notes, Recolpts, and Suggos-
tons and Advioe, by Practionl Writers, for Work-
ing Mea and Employers, in all the yarious arts.
TERMS OF SUBSCRIFPI1ION.
One copy of the SCiesTinie AMERICAN will be
sent for one year, & numbers, POSTAGE PRE-
PALD, to any subscriber (o the United States or
Cunada, on recelpt of three dollars and twenty cents
by the publisbors.
Ome &rtra copy of the SOIENTIFIC AMERICAN will
be suppliod gratis for every club of fve sulworibers
at $3.90 oaob; or six coploa for $16.50 without extra
ocopy. Postage free,
The Sclentific American Supplement.
A weokly paper, uniform in sise with the SoLEN-
TIFI0 AMENICAN, but & distinot publicstion. It
contains working drawings of engineering works,
and elaborate treatises on overy branch of Solence
and Mechanios, by eminent writers, at home and
abroad. An llustrated cover protocts the hand-
somely printed shoots. Price, $5.00 por anuum.
Ringle coples 10 centa.
One copy of the BCIENTINIC AMERICAN and one
copp of the BCORNTIFIC AMEILCAN SurrLess will
be sent for one yoar, postago prepaid, to any sub.
seriber in the United Statos or Canada, on recetpt
of seven Dodiars by the publishers.
The safest way to remit is by Postal-Order,
Dienft, or Expross. Money oarefully pisced insido
of envelopes, securely seulod, and oarefully sd-
drossod, seldom goes astray; but it s st the sen-
dor's risk. Addross all letters and make all or~
dors, drafts, eto,, payablo to

MUNN & CO.,

37 PARK ROW, NEW YORK
HE “ tiflo Amerioan”

BROOKLYN, N ¥,

with
Cllas 5k SO0 & Cors IR T sad




