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THE KANSAS WHIRLWINDS,

On the evening of Muy 80, n severe storm swopt over por-
tons of Kansus, Nobraskn, and Missouri, developing locally
two or more whirlwinds of limited scope,—but of terriflo vio
lence. The severest of these appears to have formed on the
Salina river, Kansas, crossing the country to Solomon river,
thence northeastward into Nebraska. Much of the country
truversed has been but recently settled, and in the alsence
of complete telegraphic communication, it is impossible to
form & connected idea of the course of either of the whirls
or to gain any definite idea of the destruction wrought by
them. Forty or fAfty persons are reported killed and
wounded; and many houses were wrecked at points so situ
ated a8 1o make it certain that no single whirlwind could
have done all the mischiel. Even where a definite line of
disaster can be traced on the map, it takes a curiously zig-
zag direction; and local reports describe the main course us
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having boen diversified by many remarkable loops and | here and thero a wection entirely unharmed, perhaps an

CUrves,
In theie general foatures, the whirls substantinlly repeat

' those of the whirlwind that wrecked the town of Richmond,

shaped cloud, with its terrific rotary motion and frresistible
‘un‘lmn, sweeping across the country with & writhing mo-
tion, leaving in its traok & looped and sinuous line of ruin
and desth Whatever came within its mange was lifted
bodily, torn to pieces, and scattered broadcast over the
country. Nothing was blown down; everything was twist
od and whirled into promiscuous ruin.  Horses, eattle, and
hogs were caught up and carried to considerable distances,
then thrown aside, crushed often into shapeless maswes, In
some places the truck would be straight and narrow; at
others the terrible meteor would sway from side to side,

s T ? !
leaving a belt of partial destruction balf a mile wide, with !

Mo., just n year before,  There was the same sort of funnel- |

Island-like space In a loop of complete devastation In one
of these loops, It s said, a house remaing undisturbed,
though the terrible whirl passed closely all around it

Our engraving shows, as well as s single drawing can, the
genernl aspect of whirlwinds of this nature.  The artist, Mr
Davidson, has had the good fortune to witne one or more
of these unwelcome visitants, without experiencing its im-
mediate effect, and has given an seccurate picture of their
appearance It is L ssible for the most lively imagina-
tion, uninstructed by sctual observation or experience, to
form any adequate ides of the imposing grandeur or the ter-
rific force of whirling storms. The forward motion of

| the whirl may be not more rapid than that of a stiff breeze;
| yet the actual -luu-ul of the wind in the whirl would seem to
:

| be immesasurably great. It Is impossible to estimate the re-
sistless violence of the air movement at such times. Houses
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A PATENT RIGHT DISCUSSION IN ENGLAND.
At & mecting of the Bocloty of Arts, in London, May 7, o

[JuLy 5, 1870.

‘ Aftor noting at length cortain fentures of the American
patent system as commendable and w

orthy of adoption—

paper was read by o mombor reviewing the saliont features | small fees, oxtonded life, paid commissioners, payment for
of the government patont bill now before Parlinment, and | [ inventions adopted for government use, and so on—Admiral
in the discussion that followed a number of prominent gen 'ﬂvl\\) n sald, that ns representative of the British section of
tlemeon took part. There was also read a long letter from n | the International C© Jongress of Parls, he could assure the
committee of Glasgow inventors, pointing out some of the | soc jety that the prevailing idea there was that the nation
more objectionable features of the proposed law, and ap- | which gave the best protection (o inventors would take its

proving the motion now on the notice paper of the House of | place in the foro-front of progress, and that by no other

Commons, to the efflcet that no measure or change io the | means than recognizing that an inventor was o benefsctor

patent laws would be satisfactory if it continued to treat in- | of every state, could trie progress he achicved.
ventors as public enomies, 1o be impeded and heavily taxed, | Theso are a few of the points brought out in the discns.
instead of legislating 5o as to stimulato the inventive genius | sion, points having a dircct bearing on the patent question

of the nation to bring improved machinery and laborsaving | a8 it stands in this country,  They are noteworthy as con
appliances to the aid of the depressed Industeles of the | firming the wisdom of the founders of the American patent

8t can point of view.

mian  ment of invention,

 |use it, they were not too ready to adopt any new idea that

' course they would be inclined to leave it if they could with-

Leyel Bridge over the Thames. London. Mr. Angelo and of inventors in the mutter, and that to stimulate the in-
ivemivc genius of the country would be most beneficial to

| cess, for instance, was not accepted until twelve years after

country.

The circamstance that several of the obnoxious (vulun‘u
of the bill under criticism were those which would-be re-
formers of the American patent system insist on our adopt- |
ing, gave unusual interest to the discussion from an Ameri-
Two points were especinlly noticeable: |
the emphasis Jaid upon the justice and sound policy of re-
specting the natural rights of inventors, and the general ac- |

| knowledgment of the superiority of the American patent

Haw in securing the end aimed at—namely, the cocourage-

The chairman of the meeting, Mr. F. J. Bramwell, said |
that the grudging assent given to the necessity of a patent
{law by those who looked upon patentecs as in some sense
adversaries of the public at large, was altogether unreason-
able. Dr. Sicmens had put the matter most pithily in say-
ing that if an invention should be found lying in the gutter,
it would be better that an owner should be assigned it, rather
than have it left as common property. With an owner it
would probably become a public benefit; without an owner
it would most likely be left unused. So far from its being
the desire of persons engaged in manufacture to adopt new
inventions, the truth was that such persons dreaded nothing
more, and naturally. When they had their machinery set
up to work a certain process, and their workmen truined to

came before them. It simply placed them iu the dilemma
of either leaving it alone, which would be the casiest thing
to do, or adopting it, perhaps at enormous expense. Of

out risk of their rivals getting ahead of them. Except in
the case of very enterprising men, whb wish to push them-
'selves forward, the tendency of manufacturers is to let in-
ventions alone.  An inventor is generally a man not engaged
in the trade hoe improves, and such men are very unfavorably
placed for carrying out their inventions. Without capital,
business knowledge, or conneetions, they are incapable by
themselves of developing their inventions; but protected by
a patent, they can go to a capitalist and induce him to bring
their invention forward by offering him special privileges
for so doing. Mr. Bramwell happily sums up in one sen-
tence the vital objection to the government bill, an objection
which reminds us of the bill before Congress last winter:
““There seemed to be a desire in the minds of the framers of
the bill to take advantage of the invention without protect-
ing the inventor, and the prevailing ides seemed to be that
if the public could get something without giving an equiva-
lent in the shape of protection to the inventor, it would be
so much gain." The futility of expecting to gain by such a
transparent swindle would seem to need no insisting on ex-
cept to such statesmen as would expect a country to profit
by the repudiation of its honest debts.

Mr. Anderson, Member of Parliament, insisted that there
was really no difference between the interests of the publie

all. In fact, after considerable experience, he had come to

were technical education, as given on the Continent, and the

might be induced to come forward. AnTnstance of the results
of liberal patent laws was furnighed, he said, by America.
Most modern inventions came thence, not because people’s
braing were more inventive there, but on account of facili-
ties and encouragement given by American patent regula-
tions.

Admiral Selwyn said that if the Englkh people desired to
restore their country to her former proud position among
the nations of the globe, it would be in vain to rely on free
trade or anything else. Nobody could fail to seo that if the
patent fees were made as low as in America, ten times as
many patents would be taken ont. The opinion that three
or four years were sufficient to determine the practicability
of an invention was not well founded, The Bessomer pro-

the invention was put forward, and such a fact as that
should justify the endeavor to fence the inventor round with
wuch protection as would induce capitalists to put inven-
tions into operation.  There were in the Patent Office hun-
dreds of inventions which had been brought forward before

the publie were ready to adopt them, though caloulated to

be of the greatest benefit to humanity ; but they now le idle.
there becsuse they cannot be repatentod.  Inventors wero
the prophets of their day, pointing out the path to material
progress, ax the prophets of old showed the path in morals,
*“ and we treat our prophets exactly as our forofathers treated

| pose, the advancement of the useful arts.

the prophets of their time.”

a\nt( m In makiog it first of all sccessible to all men and a

real encourngement to inventors No other patent system

| hns come 80 near doing exact justioe to inventors, and none

has approached it in the accomplishment of its grand pur-
This the friends
of industrial progress are recognizing more and more clearly

| everywhere; and in every civilized country the best informed

statesmen are pointing to this country as an exemplar of the
practical advantages of dealing justly and liberally with in.
ventors, Yot we doubt not there will appear before Con-
gress next winter, men calling themselves statesmen and
friends of progress, who will insist that patents do not en-
cournge invention, that the country is oppressed by patent
monopolies, and that the only way to save our industries
from stagnation and destruction is to tie up our inventors
and let loose the infringer.
o — A A—

MAGNETIZING MOLTEN IRON.

Inaletter to Dr. C. W. Siemens, and communicated by him
to the British Society of Telegraphic Engineers, Mr. E
Chernofl records a very curious experiment. Believing that
il it were possible to magnetize white cast iron a magnet of
greater permanence than any made of steel would be ob-
tained, Mr. Chernoff cast some white refined iron ina mould,
surrounded by nn electro-magnetie reel, along which a cur.
rent was allowed to flow during the process of casting, so
that the fluid metal became mognetic, and cooled under the
influence of the magnetic current.

The result so far justified the expectation as to givea
magnetized bar of white cast iron; bat the form of the bar
was unlike what was expected. While pouring the metal
into the mould and until the metal set, Mr. Chernofl ob-
served o singular agitation of the metal, which could not
have proceeded from damp, as the mould was thoroughly
dry. On cooling the bar proved to be Lollow, the cavity
being symmetrical and extending about two-thirds  the
length of the bar. The metal was thinnest just opposite the
center of the reel, where it did not exceed the thickness of
writing paper. The agitation of the metal in cooling is ae-
counted for by the repulsion of the molten metal toward the
poles of the maguet.

By casting under pressure it may be possible to obtain by
this method extremely permanent and powerful magnets of
white iron. Possibly also this experiment may lead to
some useful modification of industrial processes for casting
hollow cylinders without cores.

SRS

A NEW THEORY OF THE EARTH'S MAGNETIC POLES.

From a study of the movement of the compass-needle
producing declination at London, Mr. B. G. Jenkins, of the
Royal Astronomical Society, has become convinced that the
various vicissitudes of the needle during the Jast 300 years
can best be explained by the supposition of a strong magnetic
pole above the carth’s surface, and revolyving around the
geographic north pole in about 500 years. He finds four
magnetic poles, as maintained by Halley and Handsteen, to
be necessary to explain satisfactorily all the phenomena of
terrestrinl magunetism, but he places these not in the carth,
but in the atmosphere.  These poles he regards as the free
ends of as many broad magnetic belts, two extending from
the vicinity of the north pole to the equator, the other two
coming up from the south pole to mect th

magnetism of the southern belis mmmm
tor. These bands be believes to revolve at slow and unequal
mumndthopohlo! the carth, ng

the boreal
magnetism of the northern bolts uniting with the sustral
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istence of the alleged magnetic
neo fs promised, Meantime it

Jonkins thinks, that it should
magnetic pole remains in or

ng to his ealculation it should now
. in Prince Albert Lund.
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- OBJEYTIONS TO SELF-PROPELLING FIRE ENGINES,

wing to the practical difficultics in the working of solf-
propelling fire engines and doubts as to their relative effici-
ency, the New York Rire Department lately <alled for re-
“ports from the battalion chiofs with regard to the engines in
uso here,
department, Mr, Eli Bates, who states the main objections
o them as follows:

- Ninoty pounds of steam pressure is required to ho kept
on the boiler continually for the purpose of conveying them
to n fire, the result of which is that the continual pressure
‘weakons the boiler, and more repairs ave required than to
“the boilers of horse engines. The engines and pumps are
used in going to and returning from fires, thereby eausing
vonsidorable wear and tear on the machinery. They cannot
be conveyed to and from a fire (especially when there are
gnow and iee in the streets) as safely asahorse engine. The
wear and tear on the running gear exceeds that of a horse
engine on account of the additionnl weight and the sudden
strain when the motion i reversed, and when there is deep
snow on the ground it is not o certainty that they can reach
a fire without horses.  With horses attached to them and as-
gisted by steam power in heavy wheeling they are the best.
They cannot be used by the department generally (the same
as horse engines), but only in companies where the officers
and men have been specially trained to the handling of them,
and this eannot be acquired without long experience, during
which time they arve liable to meet with serious accidents. I
would further state that I consider them more liable to cause
fires from cinders than the horse engines while going to and
returning from fires, espeeially in localities where light and
inflammable goods are hanging in front of stores or on awn-
lngs‘“

" It would appear from the above that further invention is
needed before the steam fire engine can be called a perfected
muachine,

il
— O

THE PROSPECTS OF TEA CULTURE.

That it is possible to grow good tea in this country is be-
yond doubt. That by the cultivation of a few bushes in
garden plats a great many American families may be able
Lo secure o small quantity of finer tea than can be had in the
market, without calling in outside help and without seriously
increasing domestic care and labor, is quite probable. That
it will ever pay for Americans to undertake tea growing asa
business is altogether another matter. No doubt mechanical
improvements in the processes of tea gathering and curing
may greatly diminish the cost of labor; but the same im-
provements can be introduced elsewhere, and ultimately the
American tea industry would have to compete on unequal
terms with that of China, India, Japan, and other lands.

The question of future competition among existing tea
growing countries s seriously considered by the Indian Tea
Glazette, of Calentta, in discussing the prospects of Indian
ten.  After reviewing hopefully the immediate prospects of
tea culture in India, the Gazette insists that great caution is
required in the extension of the tea industry.

“Doubtless the tea drinkers in the world are increasing
greatly year by year, but, alas! so is the produce. It is not
now a case of Indin versus China; it is India versus China,
Juva, Japan, Ceylon, ete, It is certainly quite on the cards
that in o few years the supply will exceed the demand. No
one can say that it will be so; equally can no one say that it
will not be so.  But 80 much we can and do say: that, with
things ns they are to-duy, he is not a wise man who embarks
in tea cultivation, or who extends the area he has at present,
except all the conditions for success are pre-cminently to the
fore.  We think where these all exist tea will pay for ever
and u day; but their existence, all combined, is quite ex-
ceptional.  To give the sum of our advice in o few words:
we would not ourselves, ns things are, plant tea in any but
the best tea elimate and on any but perfectly flat land—not
unless we could eventually look for more than 6 mds. (600 |
pounds troy) per ncro—where the communication is not
good, and where any difliculty does now or may hercaftor
oxist us to lubor,”

Ab this rate the prospect of any great development of Lea

culture in this country iy not alarmingly brilliant.
—— b —
THE DISEASES OF BUILDING TIMBER,

In an wrticlo on this subject the Building Nows vemarks
that it seems an odd thing that timber trees should be almost
as Hable to disease oy man is; bt it is undoubtedly true, and
the disease, fn the case of trees as well as of man, ;u'lm-u from
preventable causes,  Dr. Jumes Brown states that the prin-
cipal disewses likely to be brought on forest trees by bad
management are: (1) bark binding, (2) lichen gruwih on
the burk, (3) stag-horn tops, (1) soale, (5) premature seeding,
() dropsy, (7) ulears, (8) wounds, and (9 stunted growth of
the young woad,  Now, inmddition to these lh'fl'«'l:'i. wo have
in the munufactured timber sueh matters to contend with as
dontiness nod the excess of wap and wenriness, concerning
which so muny complaints are made,

' that region when Sir

opinion was also nsked from the chict of the |

Scientific Amervican,

being girded or bound about the wood of the tree, thercby
preventing the proper flow of the sap, and also arresting the
doscent of woody matter between the wood and bark, If
the enuse of this diseaso be not remedied in time, the vital
fluids become gradually checked, till at length the passages
become entirely closed, and, ns anatural consequence, the
treo dies,

The appearance of lichens on the bark of trees is not
always a symptom of disease, but may be ocensioned by o
temporary derangement of the outer bark, and if observed in
time, diseases may be arresteéd by removing the eause before
it has had time to become decidedly fixed in the constitution
of the trees affected.
| Willows and poplars, which luxuriate in a goil rather damp
than otherwise, generally hecome staghorn-topped when
grown in a soil (oo dry for their healthy development.  Elm,
ouk, ash, plane, ete., generally become in the same condi-
tion when the soil in which they are grown is too damp to
maintain them in a healthy state,

*“Seale” is a small white insect found clinging to the bark
of soma specics. In forest trees it is usually found upon the
(ash while in a young state. These insccts appear like very
! numerous small white spots, like those on the bark of the

birch.
I As to premature sced-bearing, it may be said that trees in
a healthy, rapid growing ¢‘ate are seldom found to produce
seed till they have arrived at a considerable age and size.
Generally speaking, any forest tree under forty years of age
bearing much seed is not likely to arrive at a valuable size.
When a young tree produces a profusion of seced there can
be no doubt that it is in a state of premature decay, and we
may be assured that it will not become valuable as timber.

Dropsy generally takes place in forest trees cither where
the soil is too rich for them, or where there is an excess of
moisture about the roots. The cause appears to be that the
roots absorb into the system of the tree an excess of juice,
which the leaves and bark cannot assimilate. In thisdiscase
unnatural swellings are observed on some part of the stem,
and which begin to rot and throw off the bark. It is incur
able, and the only thing to do is to prevent it by proper drain-
ing of the ground and seeing that it be not over rich.

An ulcer much resembles dropsy, but it is mostly confined

to the larch and others of the coniferous tribe. TIts appear-
|ance is that of a running sore upon the side of the stem,
where the natural juices escape in the form of a hard resin-
ous matter. This disease is mostly found upon young trees
of this order, aud is frequently occasioned by insects lodging
their eggs in the inner bark, where the young live for a time
and destroy the alburnum.
Wounds are often caused by the trees receiving damage on

t
i

some way or other, and may not only prove injurious to their
health, but also be a frequent cause of death. But any sim-
ple wound made upon a healthy tree is seldom or never
{ found injurious, but soon heals up.

The stunted growth of young wood is at once apparent by

lateral branches, and may be in general the natural result of

|nny of the diseases already described. Every tree, when it

has attained its full size and development of its nature, how-

ever healthy it may have hitherto been, gradually begins to

fail in makingyoung wood. This is the work of time, doing

to the old tree what the disease does to the young,
“SCIENTIFIC CREDULITY.”

A striking illustration of the anti-seientific bias which pro-
vails in certain spheres of culture is afforded in an article
in the London Speetator, wherein that clover journal mor-
alizes at great length over what it calls scientific credulity.
The oceasion is an ingenious hoax perpotrated lust winter by
an Australian newspaper and widely cireulated since, The
Spectator says:

“The story haying appeared in the Z¥mes without com-
ment has, of course, been republished ovorywhere, and it is
amusing 1o sce that in many instances (hoso who republisgh
it think it necessary to be cantious and repudinto total dis
belief. 8o many wonderful things, they say, and inespecinl
one London journal says, have turned out true thut it would
be rash to declare this one certainly invented,  Thero is a
disposition perceptible to think there muy be something in
it, though not all that is alleged, and that as Mr, Edison has
bottled sound, 80 Signor Rotura—uan Ttallan name was proba

successful experiments in embalming—muy have bottled
lifo; that as gound may be re-echoed weoks aftor it was first
lieard, 8o a lnmb may skip about after it has been somo
weeks frozen,  As there 18 an electrie telegraph why should
not death he baflled?  That is & very eurfous instance of o
new form of eredulity which I8 growing up among us, o
credulity which ia not faith, but rather disbelief, so fur
reaching that it causes n cortain powerlessness of mind, an
inability to reject at once and decidedly anything that eyven
puts on the appearance of *seience.’ The Ineapacity to
weigh ovidence —to see, for example, that for this story
there is absolutely as yot no evidence at all, any more than
there is evidence for the authenticity of Bulwer Lytton's
“Btrange Story,” that there {8 no witness produced, or pro-
mised, or named, nothing but an noauthenticated narrative
—i# o phonomenon we are all well acqualnted with; bhut
thiz sort of credulity differs in kind from that. Tt would
almost seom as if the advance of science had in some minds

decreased the eapaeity for using the seientifio mothod, ws if

their stems by having the bark peeled off by accident in |

the very short annual growth of young wood upon all the |

bly ehosen beeause an Ttalian has made the most recont and |

e

lgrmllmlly s0 upset that they did not trust them any longer,
and did not see why, a far off locality being granted, parallel
lines should not meet, or the whole be smaller than the part,
| That would not, they think, be much more sarprising than
the phonograph. We observed only & little while agzo a
| statement going the rounds of the newspapers that a certain
[ Texan had eaten his own weight in meat at one sitling, no
one apparently perceiving that if that were true then a pint
bottle could hold a quart, and reasoning of any kind, even
| the reasoning necessary for arithmetic or mensuration, was
| entirely useless and unmeaning. The great truth that if
Ltwo plus two can be five, counting is nonsense, and that the
terms of any conceivable sum in arithmetic would all shift,
geems to have lost some of ils hold, to the indefinite injury,
if the want of gripe became general, of human reasoning
[power. That is at all events a strange result of the progress
| of scientific discovery, and it'is all the stranger beeause the
| new credulity is almost confined to the action of *scicnee
itself. People are not generally more credulons. They do
| not believe in each other more than they did, or in nnusual
icvenls more than they did, and they believe in the super-
| natural & great deal less than they did. If the Archbishop
?ol' Canterbury and Lord Houghton and Professor Tyndall
all declared that they saw and spoke with a sentient being
| possessing a body clearly not human, all journalists wounld
| at once accuse them either of falsehood or hoaxing or a very
suspicious condition of brain and eyesight; but if they all
declared they had seen o man swallow a drug which turned
himall over both yellow and blue at the same time, the state-
ment would be printed everywhere as the last “ medical mar-
vel,” Yet the former assertion, though requiring, of course,
unusually complete evidence, would involve no greater im-
possibility than the existence of any supernatural being does
—which existence half the incredulous accept—while the
latter is a contradiction in terms, und no more capable of
proof than the assertion that on one occasion and in the
usual conditions of the world, water being still water did
outweigh mercury, which was nevertheless still mercury.
There is the greatest reluctance even to consider any state-
ment involving an acceptance of the supernatural combined
with the most childlike readiness to swallow anything which
can be described asa mechanical, medical, or mental marvel.™

The Spectator goes on, at greater length than we have
space for, to illustrate the various phases of this *“ new form
of credulity,” which is indirectly charged to the progress of
science. Science has done so much that its disciples are
half inclined to believe it can do anvthing, the Spectator
would have us think. But this credulity as to the power of
seience is very far from being the state of mind which pre-
vails among the scientifically minded. Over credulousness
as to the possibilities of science is the weakness of those
who know lecast of the real character of scientific achieve-
ments.  Inother words, credulity is a condition of ignorunce
and the lack of rational culture. And the success of scien-
tific hoaxes, so-called, only measures the wide and varied
unacquaintance with scientifie truths among reputedly intel
ligeot people.  To blame science for this is about as absurd as
it would be to blame civilization for the unreasonable beliefa
with regard to the powers of civilized meén current among
certain savages. 1t is the absence of civilization or science
in cither case that makes the false idea tenable.

The circumstance that many who are very skeptical with
regard to alleged supernatural occurrences unsupported by
sufficient evidence, are yet over-ready to accept scientific
marvels, simply proves that their education is not half com.
pleted.  They know too little of science, and have had no
real training in scientific habits of thought. The Spectator
| says that men are as credulous now asever; that the popular
| appetite for the marvelous has not been diminished by the
progress of seience, though its dircction has been changed;
80 that men now look to seientific instead of supernaturul
ageneies for its gratitication.

“The process of god making, so often repeated by hu-
manity, I8 going on again, and Nature is being endowed
with attributes which imply an absence of conditions and
enveloped in the very atmosphere of awe which onee sur-
rounded the supernatural,” which is true only so far as men
have not yot heen brought directly under the influence of
sclentific eulture.  Just so far as men are roady to neeept
without evidence nny dssertion made in the name of scionce
we may be sure that they are ignorant of the fiest groat
lesson that seience has to teach, agl that their minds have
Ineked the training which comes through the aequisition
of knowledge by seientifio mothods,  ** Seientific credulity ”
% ln contradiction in terms,  Credulity s essentinlly unscicn-
tifle,

@
A Large Block of Stone,

Ono of the largest blooks of granite ever out in the United
States has rocently beon taken from the quarry st Vinalhaven,
It 15 60 foot long, B3¢ feet square at the base, and 815 feet
square ot the top. Tt weighs from 75 1o 100 tons, 1t cost
$1,700 to quarry it and move it to the shed whero it is to be
finishod, Tt 08 to foot the shaft of the monument to General
Waoal, to bo ercoted ot Troy, N. Y. The shafl, with tho -
baso stones, will form o structure of whout 75 foet high.

-*‘.’.*—— - ——

Purorrering Lean Poew—The Reove Tndustriclle says that
the intertor of o lead pipe can ho coversd with an ineros-
tation of sulphide of load hy making a warm concentrmted
golution of sulphide of potash flow through it for ten or
ifteen minutes.  Pipes thus treated seem to be covered with
| raylsh varnish, which provents the witer flowlog through

The dikense called *“bark bound” js caused by the burk their confidence in the nsual data for reasoning had beon them from ucting upon the lead.




e g %, A

- An Improved devico for exhibiting diamonds and other
precious stones to purchasers, o enable them to judge of
Aheir effect when worn, has been patented by Mr. Leon P
:M!‘io.:of New York city. It consists of a clamp of pecu-
liar shapo, provided with notehed arms and claws, for holding
the gem, and an ear wire or hook. 3

Mr. B D, Thurman, of Atlanta, Ga., has patented an im-
proved harness for horses, It consists in a rigid yoke open
at the bottom and closed or bent over at the top, con-
nected with the shaft, and provided with tugs and a girth
or belly band for holding the yoke and shafts down to their
places,

A bottle stopper, espocially designed for bottles containing
beer, mineral waters, and other effervescing liguids, has been
patented by Mr W, H. G. Savage, of Kingston, Ontario,
Canada. A cam pivoted to the stopper and to o righd stand-
ard serves to hold the stopper in place and to release it when

required.

Messrs. A. A. Moore and Robert Cameron, of Trinidad, ’
Col., bave patented an improved fastening for horse collars, |
to take the place of the usual leather steap and buckle, It
consists in o hinged metal strap attached to one part of the
collar, and arranged to engage pins on a buckle plate on the
other side of the collar.

An improved sleeping car berth has been patented by Mr,
Frederick O, Hills, of Sioux City, Towa. The object of the
invention is to furnish a guard for proventing sleepers from
rolling out of the upper berths of cars and vessels, and to
prevent the berths from shutting up should the car be over-
thrown.

An improved gnuge for applying lace to goods for trim
ming ladies’ dresses, and for other purposes, has been pat-
ented by Mr. Joscph A. Denais, of Jersey City, N.J. It
consists in a combination of U-shaped plates and sponge
Lolders with a base plate.

An automatic deviee for filling drinking troughs for cattle
from ponds and shallow wells, has been patented by Mr. W,
L. Lankford, of Mirabile, Mo. It consists of a pipe leading
from the pond to the trough, having a valve at the upper
end, and a stem running through the pipe and pivoted to a
float in the trough. The flow of water is controlled by the
float.

Mr. George J. Record, of Conneaut, Ohio, has patented
an improved casing or jacket for butter packages and other
vessels, which may be removed and put on when required,
the object being to keep the package neat and clean, and to
protect it from injury.

An improved apparatus for evaporating and calcining
alkaline solutions has been patented by Mr. H. L. Orrman,
of Berlin Falls, N. . It is designed for recovering the
caustic soda contsined in the alkaline solution or waste
liquor from the chemical treatment of wood in the manufac-
ture of wood pulp.

Mr. Edwin V. Heaford, of Covington, Ky., has patented
an improvement in adjustable pattern plates for draughting
garments. It contains the outlines of the garment and the
details of the seams and various parts. To produce a per-
fect fitting draught, it is only necessary to adjust the pat-
tern to the person and then lay it on a piece of paper and
mark it out.

An improved honey knife, for uncapping comb cells, has
been patented by Mr. Oliver J. Hetherington, of East Sagi-
naw, and Tracy F. Bingham, of Abronia, Mich. It consists
of a honey knife having a flange or cap arrester upon its
rear edge.

Mr. Samuel Hower, of Cressona, Pa., has patented a box
or cabinet for post office use, for facilitating the work of
stamping letters and canceling stamps in small post offices.
It copsists of o small box or cabinet of suitable dimen-
sions, to lie upon s post office table, divided into a num-
ber of compartments, and contsining canceling stamps,
tickets, ete.

An improvement in heels for boots and shoes has been
patented by Mr. Benjamin Bradshaw, of New York city. It
consists of a plate provided with a male screw attached to
the sole of a boot or shoe, and a plate having a female screw
attached to the heel. A heel attached by this device may be
easily removed and replaced.

An improvement in mash tubs, for holding and mixing |
the mash, has been patented by Mr. Gottleib Young, of Col- |
umbia, Pa. It consists in the peculiar construction and ar-
rangement of stirring devices, and a false bottom, which
facilitates drawing off the liquor.

Mr. Wm. L. Pitts, of Cerro Gordo, Il1., has patented an
improved device for holding swine, which consists of tongs
having V-shaped jaws, one of the jaws being provided with
a round-headed pin, which enters the cavity between the
sides of the animal’s lower jaw and prevents the tongs from
slipping.

Aan improvement in refrigerators, patented by Mr. Joseph
P. Ast, of Staunton, Va., which consists in combining with
the outer cuse of the refrigerator and the fco box, a series of
separated parallel strips, which give diroction to the circu-
Luting currents and strengthen the ice box,

An improvement in artificial pivot teeth has been patented
by Mr. J. W. Holt, of Goldshorough, N, ©. It consists in

providing each tooth with a metal tube set into it when
moulded, and burned in when the tooth is baked. The ob.
Ject of the invention is to provide a pivot hole of sufficient
depth and size to admit of using a strong pivot. ’

An improved cam for stamp mills, patented by Mr. James |
Seott, of Denver, Col,, is constructed so that the hub may |
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be keyed to the shaft independently of (he cam arms, This !
arrangement admits of adjusting the cam arms, and ronders |
it casy to detach either of the cam arms and replace it with
a new one, without interfering with the other.

NEW ELECTRIC LAMP.

M. Jamin surrounds two nearly parallel carbon sticks
with an elliptical cofl of wire, through which passes the cur-
rent which gives the light.  This lamp is shown in the an-
nexed engraving, which we take from La Nature ; the coll,
being in the same vertical plane as the carbon rods, is ar-
ranged 8o that the current through it is in the same direetion
as that which flows through the latter, producing the nre at
their extremities. I virtue, therefore, of the law that cur-
ronts in the game direction attract and those in opposite di-
rections repel each other, the eurrents through the upper
portion of the coil will attract the are, and those through
the lower portion will repel it.  The Iateral currents ulso, by
reason of their tendency to deflect the are into parallelism,
nid in repelling the latter to the extremities of the earbons,
So powerful is this effect of repulsion that, if the number
of turns of wire in the coil be too great, the are, if caused
to pass between the lower portions of the carbon rods, will
move upward with great velocity, and the light becomes ex-
tinguished, owing to the are being too strongly attracted in
the direction of the extremities of the carbons.  With this
appuratus the arc becomes strongly curved: and it is stated
thut the light evolved is very considerably angmented by fts |
use, owing to the earbons being no longer consumed luteral- |

M, JAMIN'S ELECTRIC LAMP,

1y, 80 a8 to shade the light. By using this apparatus, also,
the lamp may be inverted, without any danger of the arc
quitting the extreme ends of the carbon rods.  These appear
to be important advantages gained in the solution of one of
the main questions in connection with electric lighting.

P
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LUEDTGE'S UNIVERSAL TELEPHONE.

Dr. Luedtge, of Berlin, whose microphone, or, as he calls
it, universal telephone, was patented Junuary 12, 1878, some
time before the misrophone notes of Hughes and BEdison
were published, has lately improved his instrument to such
a degree that it will probably answer all reasonable demands
for telephonic conversation. The disagreeable sounds that
are heard in other microphones bave been avoided, and

Fige. 1 and 2.-LUEDTOE'S TELEPHONE,

words spoken into the transmittor are reproduced so

'JULY 51 lR79.
- T————
through o distance of 186 miles, A specinl gignal I8 not neces.
sary. If a Bell telephone and a Luedtge microphone nre
brought in connection, a clear, deep, and impressive tong,
gomew hnt like the tone of a fog horn, which can be Legrd
for quite n distance, is perceived of the transmitting ns wo)
s nb the receiving station.
The essontind part of the instrument is the connection be.
tween the two electric conducting bodies, @ and 4, Fig, 1 (pre.

Fig, 3~ LUEDTGE'S TELEPHONE,

ferably of fron, plating, or carbon).  One of the pisces, 4, iy
lovel nt the contact surface, but the other, a, s rounded,
The cleetric current passces through this contact, and the
varintions in the clectrical resistance at this point, while
gpeaking, cause the vibrations of the membrane in the re
coiving telephone.

A peculiarity of Luedtge's construction is that both of the
contact pieces are united to a support fastened to the middle
of the membrane, M, so that both vibrate with the membrane,
The contact piece, a, rests in a rectangular brass frame, A,
The contact piece, b, is supported in a similar manner by the
frame, B. The two frames, A and B, are connected to ench
other by means of the strips of caoutchoue, p and g
Caoutchoue is a poor conductor of tone vibrations. The
tone vibrations transmitted to the membrane, M, are received
by the contact piece, a, unimpaired and with their entire
power, but to affect the contact piece, &, they must pass the
rubber strips, p and ¢. By this contrivance their intensity
is materially decreased or modified, and there is a difference
in the vibrations of @ and b,

The small screws, v and 1w, serve to regulate the compres-
sion of the caoutchouc strips, p and ¢.

Fig. 2 is a transverso section of the complete apparatus.
S is the tone receiver, M a wooden diaphragm, F the casing
of the same, Z Z pivots for hanging the apparatus in bear-
ings. A and B are the contact frames; R is a screw for
partially regulating the contact by moving one of the contact
pieces; & and I screws for fastening the wires; B is the bat-
tery; T the receiving telephone; and N a resistance coil.

To adjust the apparatus very carcfully it is turned on fits
horizontal axis. The susceptibility of the apparatus is so
great that the small change on the pressure that B produces
on A in turning the apparatus is sufficient to regulate the
contact. —Deutsche Industrie Zeitunyg. .

BT
A Gopher Trap Wanted.

The California ground squirrel, commonly known as the
gopher, is a most industrious and audacious forager, and
though he seems very innocent, is a veritable pest.  He con-
sumes an inordinate quantity of grain, and doesa vast amount
of mischief to gardens and orchards.  He and high farming
are declared to be absolutely incompatible, and the Golden
State is greatly concerned as to the best manner of extermi-
nating him. Poison has been tried, and has proved effective
ou many squirrels; but they are so cunning that they refuse
to swallow it after one season, unless it be offered in & new
form, Strychnine, arsenie, and phosphorus have been tried,
and now other mortal agents must be adopted to get rid of
the aggressive rodents. It is estimated that their damage to.
the wheat crop alone was last scason nearly $1,000,000, and
to gardens and orchards fully $500,000 more.

Here would seem to be a good chance for some clever in-
ventor to make a good thing for himself and a better for the
State. A wide-awake California boy, after proper study of
** gopher " habits, ought to be able to outwit the litle pests.
A successful gopher trap would be worth & small gold mine.

- —

For some weeks n fatal diseaso has prevailed among

trouble was at once charged to polsonous dyes

and so loud that it can be heard best s short distance from | died.

the receiver, which is an ordinary Bell telephone.  With it
@ healthy ear might be injured.  If, however, porsons that
do not hear well place the recelver near the ear they areable
1o hear much better than with other similar instruments,

Words have been plainly transmitted by this spparatus

o

into the stream from silk-factories. The fish warden of Passalo
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~ Mo has also used it in chronic malarial pol-
“'hﬂun’o discase, nnd recommends its uso (n

e
ad slightly reduced the bodily weight of the pationt,
fleshiy, In the use of the new remedy Dr,
that he huw seldom found it necessary (o inerease
usunl dose toobtain the desived effect.

PNEUMATIC CLOCK.

~ The puoumatic clocks that were exhibited in the Austrian
‘and American sections of the Parls Universal Exhibition of
1878, were deseribed by us
not long since.  We give
herewith an  engraving,
which we take from La
Nature, of n form of pnen.
matic olock that hus been
in use for some time in
France. It s o lurge
town  clock, somothing
like the one which hus
been in use at Notre Damo
since 1867,

The transmission of
time by the compressed sir
and vacuum is effcoted by
means of a piston that
moves freely in a pump
barrel. The piston is of
considerable length and is
air-packed, so that littleor

no air escapes around it

Every minute, or every
half minute, the clock ele-
vates the piston, creating
an air pressure in the pneu-
matie tube, which operates
the hands of a distant
clock. The piston is al-
lowed to descend after
each upward stroke, pro-
ducing 8 vacuum, which
returns the parts to their
original position prepar-
tory to another forward
movement of the hands as
the piston again descends.

e

Active Volcanoes in

Java.,

The Intest nccounts from
Singapore state that the
volcanoes in  both the
eastern and western  dis-
tricts of Java are in full
activity. A broad river
of fiery lava was flowing
from the crater of Smeru
down to the southern
coast, illuminating all the neighborhood at night with its
ruddy light.
mous amount of cinders, which were completely covering
all the surrounding district.

-

A Toy Clty.

A notable example of patient, long-continued, ingenious,
but utterly useless labor, is described by a correspondent of
the Amberst (Muass.) Transeript as on exhibition in Boston,
It is the work of a German-American cabinetmuker, Joseph
Bergmann, who has been engaged upon it for seventeen
years. It represents a city, built in the Swiss style, with
mansard roofs, bay windows, and a series of balconies with
verandas, ete, The structure stands on a base, represent-
ing a hillside, a ledge of rocks with underground railways,
ete. There are sixty-five automatic workmen, at work in
the mills and about the village, as natural as life. The mo-
tive power of the mills is furnished by two overshot water

wheels, the lower one taking the waste water and running at | porting some 2,000 inbabitants. The coal has been used for
The remainder of the ma- | two years for steam purposes at the Barranes quartz mill,
chinery, as well as the sutomatic workmen, is run by | it containing less ash and leaving no olinkers on the grate. It
weights, The city, or village, is surrounded by trees and | burns with the sbort blue flame of carbonie oxide, which is

right angles with the upper one,

more harm than good, however, in acute

| ndipose tumors.  In o case of | who, by thelr motions and gestires, would sppear to be car-
found that it relieved the dull pain about the | rying on an animated conversation.  To the right center of

The Gedeh mountain was ejecting an enor- |

Scientific Amevican,

shrubbery, drives and walks, a playing fountain, s numlng’
stream, & minlature lnko, and all that goes o make up the

pleturesque (o nature.  The basement of the principal build

Ing I8 oceupied by a lnsced ofl stamp mill in full operation, |
_'mb three workmen. On elther side s & tunnel through

which trains of cars pass. At tho rear of the builiding is a |
blacksmith's shop; the bellows are blowing, the fire on the |
forge glows, and two blacksmiths are buslly engnged in al-
tornately heating o bar of lron and pounding it on the anvil,
the strokes of thelr bammers boing distinetly audible, A
third s shoolng s horse, the proprivtor In at work, and the
wife of the last Is just entering, bearlng her hushand’s dio-
ner,  The third story Is ocoupiod by a grist mill, the smut
mill belng below, both in full operation.  One man is dress-
ing the stone for the hopper, while a second supplies the
hopper with grain from s nelghboring room; the latter emp-
tios his measure from his shoulder, roturns it in a natural
manner, and passes in and out at the door, closisg it after
bim each time. An clovator ascends on the outside from
the busement with o lond of grain, dumps it, and descends
agaln tobo refilled.  Just below the elevator the millwright
goes up and down on a ladder.  Under an oak tree’s Kindly
shadde, near the banks of s murmuring stream, sit two lovers,

the building Is a sawmill.  The log s propelled on the cur-
ringe, the upright saw passes through It slowly, it is then
glgged back, the man ot the end sets the log for 4 new cut,
and o fellow workman opens the flume gute, restarting the
muchinery. A third man is engaged sharpening s hand.
spike with an ax.  The fifth and top floor of the edifice is
supposed 1o be the residence of the proprietor. The win-
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characteristic of all anthmecite coal. There are three veios
of the coal, one of which is seven feet thick, another two
and one half feet, and the third of unksown thickness, while
there are indications of & seam lying beneath the seven foot
vein—the one now worked—of the same or grester thick
ness. Outeroppings of the veins are traced for many miles,
The analysis of this coal ns compared with the avernge grade
of Pennsylvania anthracite is as follows:

Bonom Coml. Peunsylvania Conl,

Plxad carbon. . ...... 04 (o 98 per ol wires BB per el iabout),
R s acsarsiriey DA A s b esdaryraseval do,
MOISIRI®, sovis sinre A IOS BB  oieosrsasniias .« 41005 do,
Sulphur Vs xun R do, ceses B lrace

Bitamen .......... . 00 do, «es B Lnge,
Specificgravity... .. 1T civsees sasid XD

The dip of the discovery is 26" towsrd the opening, ren-
dering the mine casy of drainage snd chesply worked. The
length of the branch from the main line at Noria del Valle
(32 miles from Guaymas) necessary to reach the mine is 98
miles. It Is estimated that after the construction of the rosd
the coal may be marketed in San Francisco and South Amer-
ican ports at $5 o §9 per ton,

Medienl Photography.

At a recent mecting of the Photo Section of the American
Institute, in this city, Mr. Mason exhibited to the Section
some photographs of subjects taken at his stadio in Belle-
vae Hospital, In his remarks he said:

1 do vot exbibit these priots as specimens of fine photo-
graphic work, but as curiosities of disease and how photo-
grophy is used to illustrate discase. Some of them show
the patient both before and sfter treatment. Such subjects
are not very casy to keep still & long time, because most of
them wsre in pain. Something more than ten years ago

dows aro sashed, the doors pancled, and the floor made of

I was requested by several members of the surgical stafl
to illustrate the discases
treated at the hospital and,
after considering the mat-
ter some months, finally
accepted the proposition,
and was sppointed the
official photographer for
the department. There
were at that time only
three surgeons on the staff
who seemed to have an
idea that photogmphy
could be made useful, or,
rather, that it might prove
an important adjunct to
their work. These three
had their most important
cases photographed when
they were received, and
after an operation or when
they were discharged.
After two or three years
other members of the staff,
sceing the importance of
the work, slowly came in
for their share, until at
the present day the men
who first took little or no
interest in the introduc-
tion of photography pa-
tronize it the most exten-
sively. I made for some
of these surgeons a large
number of prints of im-
portant cases, of which
some are sent to Europe
to illustrate the processes
used in the treatment of
diseases in New York. I

COLLEN'S PNEUMATIC CLOCK.

| matched boards not over an eighth of an inch wide. Paint
ings, with gilt frames, and lace curtains adorn the apart
meat, which is complete in all the details belonging to a
drawing room. A similar exhibition in Brooklyn recently
gave no evidence of the skillful labor attributed to Bergmaun's
| work, us described above. Whether it was the same or not,
| we do not know.

Aunthracite Conl In Mexico,

According to the San Francisco Mining and Seiontific
Press Sonora possesses u vast field of anthracite coal—the
L only anthracite yet discovered on the Pucific const. 1t is
said to belong to a very old geological formation, probably
| Silurian or Devonian. The only outerop which is at pre-
| sent worked lies about 120 miles northeast of Guaymas, and
;n branch line of the Sonora milway is contemplated to de-
' velop it. The mine is n few miles north of the fourishing
mining towns of La Barmnea and Los Bronces, cach sup-

make three copies, which
I furnish free—one to the
visiting surgeon in attend-
ance, another to the house
surgeon who has charge
of the case, and another
print I mount in the books
of the hospital. Other
prints are made on the
surgeons’ private orders at little more than cost price. When
you refer to the hospital books provided for the last few years,
you can find the most important surgical cases not only fully
deseribed but illustrated.  Many observers have thus been
able to avoid mistakes and errors which have been brought to
their notice through the means of photography. Thus we
see that the surgeons and histologists, like most other scien-
tific men, are more or less dependent on photography in re-
cording for others what they are doing.

Unshod Horses.
It has been before stated that an experienced farrier in
England was advocating the abolishment of horseshoeing.
and now a writer in the London 7%mes has been trying the

experiment, and thus reports: * When my pony’sshoes were

worn out I had them removed, and gave him a month's res
at grass, with an occasional drive of a mile or two on
road while his hoofs were hardening. Tne res

seemed doubtful.  The hoof was a thin shell,
ping away until it had worked down beyong
nails by which the shoes had been fustes
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hoof grew thick and hard, quite unlike |
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fore, 1 now put the pony to full work, and he stands it well
Hols more sure-footod; his tread is almost noiseless; his hoofs
aro in no danger from the rough band of the farrier; and the

change altogethor has boen o clear gain, without anything | ing in a cily where fires of n mysterious origin have heen ro-

o sot against it My pony, 1 may add, was between four
and five years old—rising four, 1 fancy, is the correct phrase.
e hnd been regularly shod up to the present year

RECENT MECHANICAL INVENTIONS,

An improved hand stamp for canceling postage stamps,
and printing, dating, and marking generally, has been pa-
tonted by Mr. Wi, J. Blackwell, of Waynesborough, Va.
The press has a cam shaft which moves the stamping de-
vices, and a sliding plate, in such a way that when the plate
is moved back to uncover the ink pads the canceling stamps
are foreed down upon the pads

An mmproved brake for wagons has been patented by Mr,
Willinm de Ray, of Muarray, Ky. It is constructed so that
it will bo applied by the team in holding buck,
and will be taken off as the team draws for
wand, Itis provided with means for locking
it in either position

Mr John I Jenner, of Leavenworth, Ind.,
has patonted an improved brake lever for
wagons, It consists of two levers, the prin-
cipal one fulerumed to the wagon body or
frame, and the other pivoted to it and con-
neeted with the brake rod.  The slack motion
is taken up by the second lever, and the brake
is apphied by the prineipal lever,

An improvement in magazine firearms has
been patented by Mr. Peder Bergersan, of
Chevenne, Wyoming Ter. The breech me-
chanism 18 opened and closed by means of a
lever hung on a pin that passes through ears
projecting from the underside of the trigger
plate. The firing bolt or hammer is straight
and 1s operated by a spiral spring.  The gun
may be used as a magazine gun or as a single
breech loading rifle.

An improved machine for flinching, groov-
ing, and bevehng barrel staves when set up
in barrel form, has been patented by Mr. Thomas McKeever,
of Pittsburg, Pa, It consists in a hollow cutter head car
rying the grooving and crozing knives, and in peculiar me-
chanism for holding the barrel while being grooved and
crozed.

Mr. C. Sullivan, of Three Rivers, Mass., has patented an
improved spooling guide, which consists of a flanged and
slotted head m which is a slotted plate held in a horizontal
position by set screws. From this plate rises the guide,
which 1s composed of two crescent shaped arms turned in
opposite directions: with this device the yarn can be fed
very evenly.

Mr. Wilson N. Fort, of Lewisville, Ark., has patented an
improved rotary engine, which consists in a peculiar ar-
rangement of a double rock valve, and hollow inlet and
outlet valves, the whole being arranged with a view to sim-
plicity and durability.

Messrs. John E. Duncan and Alanson B. Alden, of Bos-

Srientific dmerican.

tho joweler, furnishing the sensation. The circumstances of
tho fire were, fortunately, such as to leave no doubt regard-
ing als canse, and these circumstancesare especinlly intorest-

markably frequent. The fire proved to be the result of
spontaneous combustion, and from a cause which has been
the one usually eredited with effects of the kind. Soma of
the floors in Mr. Mead’s house had Intely received a thorough
coating of colored varnish, and, in the polishing, hemp cloths
(squares cut from sacks) had been used.  One of these sacks,
saturated with the varnish, had been put in the basket for
further use.  Ithad of itself smoldered, and finally produced
the fire,  The case is o curious one, and of value from the
knowledge it affords of a dangerous combination.

—4-

A NOVEL ROTARY PUMP,
Ortman’s rotary pump, which is shown In the accom

cobel, Wis., have patented a permutation lock, in which the
combination is set by the act
of locking, and in unlocking
the parts are readjusted, so
that the combination is not
set while the lock isunlocked.

An improved hair trigger
for firearms, which is com-
plete in itself and may be ap-
plied to any kind of fircarm
without change in its con
struction, has been patented
by Mr. Emil A. F. Toepper
wein, of Boerne, Texas.

Messrs. N. B. Guon and A
D. Mendenhall, of Elwood,
Ind., have patented an im-
proved apple corer and cut-
ter, in which the tube and its
radial knives are detachably
secured to the slotted sliding
board, so that the machine
may be readily taken apart
for cleaning,

An improvement in gun
locks, patented by Mr. Tho-
mas Duncan, of West New
Annan, Nova Scotia, consists
in a stop pivoted under the
end of the mainspring close to the swivel and controlled by
the trigger and a spring.

Mr. F. H. Purenton, of Brunswick, Me., has invented an
improved sectional steam boiler, having a lower seetion or
water chamber surrounding the fire chamber, and connected
with an upper seetion by means of inclined pipes, the said
upper section being provided with curved flues that com-
municate with the smoke stack.

_— o — e
Spontancous Combustion,

The 8t. Louis Republican gives this account of the origin
of u recent mysterious fire in that city: A well authenticated
case of spontancous combustion occurred recently in the
suburbs of Oak [ill, the residence of Mr, Edward Moad,

panying engravings, is made by Messrs. Van Goethen &

ORTMAN'S ROTARY PUMP.

Reallier, of Brussels. It may be used either as a pump, a
hydraulic motor, or an air compressor.

An undulated disk is fitted accurately to the pump casing,
and in a transverse chamber, which intersects the cylinder,
there is a slide, which is slotted to receive the edgze of the
undulated disk. At opposite sides of the slide there are
openings in the casing for the ingress and egress of water.
The slide actsas the abutment, and the undulated disk as the
piston.

A pump of this Kind, having a 39 inch disk, will deliver
nearly 18 gallons per revolution and may be driven at the
rate of 150 revolutions per minute.—Cronigue Industriclle.

—t

Glue.

Carpenters should remember that fresh glue dries much
more readily than that which has been once or twice melted.
Dry glue steeped in cold water absorbs different quantities
of water according to the quality of the glue, while the pro-
portion of the water so absorbed may be used as a test of the

ORTMAN'S ROTARY PUMP.--VERTICAL SECTIONS.

quality of the glue. From carcful experiments with dry glue
immersed for twenty-four hours in water at 60° Fab., and
thereby transformed into a jelly, it was found that the finest
ordinary glue, or that made from white bones, absorbs twelve
times its weight of water In twenty-four hours; from dark
bones, the glue absorbs nino times its weight of water:
while the ordinary glue, made from animal refuse, nbsorbs
but three to five times its weight of water,—Building News.
Carrlage Plgeons.

The carrier-pigeon sorvice is now in full operation in
France. The number of birde fed by the government is
6,000,  These pigeons are located in Paris and twelve other

large fortificd towns, A number of soldiers and officers
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havo been taught tho art of pigeon breeding, and carriors
nre constantly sent from place to place. The Minister of
Public Instruction and the Minister of Agriculture haye
established prizes for pigeon races,

—_—— e tr——
Splitting Paper,

It is one of tho most remurkable properties of that won
dorful product, paper, that it can be split into two or even
three parts, however thin the sheet. We have scen a loaf
of tho Jlustrated News thus divided into three parts, or three
thin leaves,  Onoe consisted of the gurface on which the en-
gravings are printed; another was the side containing the
letter press, nnd o perfectly blank picce on each side was the
puper that lny between,  Many people who have not geon
this dono might think it impossible; yet it is not only
possible, hut extromely casy, as we shall show.

Got w picee of plate glass and place on it a sheet of paper;
then let tho latter be thoroughly sonked. With care and o
little dexterity the sheet can be split by the top
surface being removed.  But the best plan is
to paste a piece of cloth or strong paper 1o
cach side of the sheet to be split.  When dry,
violently and without hesitation pull the two
pieces asunder, when part of the sheet will he
found to bave adhered to one and part to
the other. Soften the paste in water and the
picces can be easily removed from the cloth,

The process i generally demonstrated ns o
matter of curiosity, yet it can be utilized in
various ways. If we want to paste in ascrap.
book a newspaper article printed on hoth
sides of the paper, and possess only one copy,
it is very convenient to know how to detach
the one side from the other. The paper,
when split, as may be imagined, is more
transparent than it was before being subjected
to the operation, and the printing ink issome-
what duller; otherwise the two pieces present
the appearance of the original if again brought
together.

Some time ago the information of how to
do this splitting was advertised to be sold for
a considerable sum. We now impart it to all our readers
gratuitously.—B. and 0. Printer and Stationer.

=

Sir Henry Bessemer.

Mr. Henry Bessemer, of Denmark-hill, Camberwell, on
whom her Majesty has been graciously pleased to confer the
honor of knighthood, in recognition of his services in the
manufacture of malleable iron and steel, and in numerous
other inventions, is a son of the late Mr. Anthony Bessemer,
of Old Broad street, London, and subsequently of Charlton,
Hertfordshire, where he was born on the 19th of January,
1813. He was, to a very great extent, self-taught, and at
twenty years of age exhibited a design at the Royal Acade-
my, then located at Somerset House. He first attracted the
attention of Lord Althorp, then Chancellor of the Exche-
quer, by an ingenious contrivance which he made for pre-
venting frauds which were carried on upon a large scale by
the transference of stamps from old documents to new

oncs; but, though the saving to the public purse was esti
mated at nearly £400,000 a
year, he never received any
remuneration for his inge-
ouity. In 1856 he read be-
fore the British Association,
at Cheltenbam, his first paper
on the manufacture of malle-
able iron and steel, which has
given him a world-wide name
—literally so, for the Ameri-
cans have christened after
him a thriving new town on
the Cincinnati Railway, and
** Bessemer metal ” has be-
come current in most of the
languages of civilized com:
munities. Mr. Besscmer's
great inventipns bave been
recognized both at home and
abroad, for the Emperor of
Austria conferred on him the
rank of a Kniglit Commander
of the Order of Francis Jo-
seph, and the late Emperarof
the French offered to his ae-
ceptance the Grand Cross of
the Legion of Honor, in conse
quence of a report from the
jurors of the Universal Exbibition of 1867 that his invention
was of exceptional merit.  He has also been the recipient of
the Albert Gold Medal, presented to him by the hand of the
Prince of Wales. 1t is stated by Blanch, in his “* History
of Camberwell,” that in the course of his various experi:
ments, Mr. Bessemer bas taken out more than one hundred
patents, and has paid to the Crown as much as £10,000 for
stamps ulone.

w’ o
A rraauE of locusts fell upon the province of Caucasi,
Russis, during April. Vineyards and fruit gardens were ut-

swarming pests, and the village streets were so blocked
them that the shops were shut and ull traflic suspended.

terly destroyed.  The water courses were choked by .,:;
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gt Sclf-Defense among Plants,

Ono of the means of self-defenso among plants, says Dr.
Francls Darwin, in a recent lecture, is the presence of poi-
sonous alkaloids.  Thus ruminants will not eat such plants
as mghtshade (belladonna), monkshood (aconite), hellebore,
thorn apple (sdramonium), prony, vorutrum, and hemlock (eo-
niwm).  Many plants are protected by their polsonous milky
Juices, asthe spurges (euphorbia), poppy, celandine, and others.
To thostryehnox nux vomica,the poixonous alkaloid steychnia is
contalned in the seedy, its whole object being to prevent them
and the young plants contained in them from being injured,
the fleshy parts of the fruit being quite harmiess and eaten
by the natives.  This eatable part surrounding the seeds on-
tices binds to swallow them, that they may be distributed
after and by passing through the animals’ bodies.  Bitter
almonds are comparatively safe from the attacks of mice,
whereas sweet almonds are much injured by them.  In ad
dition to an almost endless series of poisonous plants, thero
are those which contain essential oils having a pungent aro-
malic odor or taste.  Thus the fennel, anise, caraway, and
others have otherwise unprotected sceds, which are safe
from the attack of birds on this account. In Brazil the lime
alone of all the orange tribe is distasteful to the leaf-cutting
ants, probably owing to an oil similar to that which gives
the strong taste and odor to orange peel; and this fact has
decided the fate of the tree, for it is the only species of the
tribe which has been able to establish itself beyond the limit
of cultivation, the orange, citron, ete., growing only where
protected by man.  Turpentine in fir leaves sorves as a pro-
tection against cattle. The aromatic flavor of mint is a de-
fense against browsing animals, and as it is frequented by a
large number of insects it affords an analogy to the nettles
and thorns, which are resorted to by buttertlies and birds to
rear their young. Flowers are usually more acrid than the
plants which bear them, and are thus protected from de
struction by browsing animals and other foes, by being un.
catable. Caterpillars will die of bunger rather than eat the

flowers of the plants whose leaves form their natural food.

Crickets Stop a Train.

One cricket would stand a poor show trying to stop a
ratlroad train, but millions of them can do it. The western
bound railroad truin, No. 6, met an army of crickets at
Clarke's Station, about 15 wmiles west of Reno, says the
Gazetle, and was detained two hours and a half trying to
get through. To make the passage the train men were
finally forced to take brooms and sweep the insects off
the mils. The crickets covered the track for about threc
miles, and when the driving wheels of the engine would
strike them they would whirl around without going forward
an inch, '

THE ELEPHANT SHREW,

Several species of clephant shrews are known to exist, all
of which, with one exception, are inhabitants of Southern
Africa.  The solitary exception, Maoroscolides Rorelli, is
found in Algerin,

The peculiarly long nose of the elephant shrew is perfo-
rated at its extremity by the nostrils, which are rather ob-
liguely placed, and is supposed to aid the animal in its search
after the inscets and other creatures on which it feeds. The
eyes ure rather large in proportion to the size of the animal.

The il is long and slender, much resembling the same
organ in the common mouse, and in some specimens, proha.
bly males, is furnished at the base with glandular follicles,
or little saes.  The legs are nearly
of equal size, but the hinder Timbs
are much longer than the fore legs,
on account of the very great longth
of the feet, which are capable of
allording support to the crenture ns
it «ity in an upright position,  Ax
might be presumod from the groat
length of the hinder limbs, the ele
pbant shrew is posscssed of great
locomotive  powors, and  whon
alarmed con skim over the ground y
with such celerity that its form
becomes quite obscured by the m
pidity of its movement through the
air, Its food
which it captures in open day.

Although the elephant shrew isn
diurnal animal, sceking its proy in
browd daylight, I8 habitation is
mude below  the surface the
ground, snd consisty of o deep und
tortuous hurrow,
which

consints of insects,

the eotrunce Lo
is u perpendicularly sunk
shaft of some litte depth, 1o this
place of refuge the cronture always
flics when alarmed, and as it
exceedingly swift In Jts movoments
tured or intercepted

Is 8o

A ds not rowdily cap.

The eolor of the fur is a dark and rather eloudy brown,
whieh is warmed with o reddish tinge upon the sides and
flank
limb
des

hinder Hmbs,

and fades on the ahdomen and inoer portions of the
into a geayish-white,  The generie name, Macrosceli
is of Grovk origin, in allusion 1o the great length of its
It s bat o small
andmnl, ou the length of the head uod body I8 not quite four
lehes o messnrement, and the tall is about throe inches
and o (uarter

and signities ** long logewd ™

Seientific Qmevican,

THE THICK-THIGHED WALKING STICK.
WY FROY, O. V. RILEY,

During the past few yearns the forests In parts of Now
York bave been very sorfously injured by the insect here
with treated of, and which bas hitherto bheen considered
quite harmless by writers on entomology.  An account of it
will appear in my forthcoming report to the Department of
Agriculture, from which I condense some facts in advance,

Owing to its curious, slender, long-legged, slow-moving
characteristics it has been popularly dubibed the * Walking

.
>
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THE THICK-THIGHED WALRING STICK. - (ZZapheromera fomo-
rala, Say.)

a, eggs, velral view; &, do,, slde view, enlarnged; ¢, do,, In varions po- ‘

sitions, showing youns hatehing: o, d, male, back and side views; e, fe-
male, side view —naturz! size (after Riley),

Stick,” ““ Stick Bug,” *Specter,” while in some localities it
is known as “ Prairie Alligator,” “* Devil Horse,” and other
odd cognomens, generally indicative of its appearance, and
of a superstition which I8 quite prevalent, but most un-
founded, that it is poisonous and can sting or bite,

The popular name above employed will sorve to distinguish
it from another tolerubly common species, the two-striped
walking stick (dnésemorpha buprestoides, Stoll).

ELEPHANT SHREW.—( Macroscclides Probosewdens.)

The colors of the adult wre quile variable, and are gene
rally oblitersted in cabinet specimens; shudes of gray, hrown,
and greenish brown predominate, the head of the male being
pale and having three longitudingd fuscous stripes, nml the
middle thighs having annulate shades of the same color.
The front legs of the mule and the shunks of the others are
almost always green,  The colors of the female are more
uniform, generully grayish, with paler specks and moultings
on the head and along the baek; but oceasionally pale green
predominates,  Structurally the male iy at onee distinguishod
by his shorter, more slonder body; bis longer legs und feel:

7

|
| ers;
middle thighs, and by the greater stoutness of the spines near
the ends of the middle and hind thighs, these and the other
distinguishing sexual characters being less obyious in the

his narrower and less dilated front thighs; his swollen

carlier stages of growth,

As already stated, this insect has until within o few years
always been considered harmless.  In 1872, however, while
lecturing at Cornell University, I noticed that it was unusn
ally abundant around Ithaca, and it was thero reported as
doing considernble injury to rose bushes; and the following
letters from correspondents will show how very destructive
the species may become:

“Inclosed find specimens, male sl female, of an fnsect which is proy
ing to be a seourge. About the middle of June I discovered, mostly on
standing grass, this same Inscct, only very much smaller, of o Hght pes.
groen color, but not In sufficlent numbers o bo thought of as s pest. |
noticed about Aagost 15th, in the reservation of young timber, mostly
white cak and hickory, 8 few troes having the sppearasnce of belng barned
just enongh to kill the leaves. On closer investigation [ found many of
(hese insccts devouring the leaves, Later I jodged at least 25 acres were
completely stripped of follage, as much #0 as if fire had run throogh the
wood ard killed every tree.  They seemed to have no cholee ax to what
variety of timber they attacked. There were many In my peach orchard
and lawn, On single trees far removed from my timber lot they were as
thick as could well be, In many places in heaps. Fences adjoining the
timber were fairly covered with them. They have been known for years In
this vicinity, but were heretofore always considered harmiess. From
present appearsoces they are greatly to be feared as & seoungze, conse-
quently anything relating to them will be read with great interest. | hear
from them in Florida, bot not in such numbers as here" - G. C. Snow,
Yates Co,, N. Y., in New York Weekly Tribwne, Nov. 11, 1574

“ About forty years ago my father set out a grove of locust trees for fenc.
ing purposes at the foot of & rocky wooded hill. The troes throve, and for
yoars have farnished the farm with posta and stakes, When they were
iymmg we began to notice on them, now and then, the insccts known as
*Walking Sticks,' and some fifteen years ago they began to increase rap.
idly. appearing In summer on the locusts, (o which at first they seemed to
confine themselves, entirely stripping them of their leaves, and have done
#0 every second year since,

“ The locusts have nearly all succambed to the repeated attacks of the re-
pulsive looking pests, which have for some time extended their operations
! :;::n; adjoining native trees, most kinds of which they feed upon raven-

*I have never by olwervation been able to discover when or where the
ez are deposited, nor can | find more than 3 description of the insect in
any book within my reach. Will you throw a little light on the sabject,
and can you suggest any method of destroying these pestiferous walking
sticks? "—R. E.R., Ferresburg, Vi., in Rural New Yorker, November
T IS

" In Jane last wegave an account of a remarkable visitation of myriads
of the insect known as the walking stick (Specfrum fermoratum) in Yates
Coanty, N. Y., and asked for information as to the appearsnce elsewhere,
The following, from Mr. E. H. Conklin, Cumberfand County, Pa_ is the fint
| response, which we hope may call out others, Mr. C, says: * This msect,
| though not at all common and seldom numerons, has made its annual ap-
pearance in our peach orchards for forty years, and only onece in this time
have they been 50 numcrons as to be injurioas. In this instance, which
was aboat ten years ago, these insccts denuded a row of Jocust trees that
| forme a shelter on the northwest side of a peach orchard. For half a
| dozen rods from this locust row the peach trees were also stripped of thelr
leaves. Previous to this time we never saw them on any other tree excopt
the peach. As to color, someare light green and others brown, amongst
male and female. The female has 3 moch heavier body than the male” ™
—American Agriculturist, Aogust, 1877,

A further account of great injury to oak timber by this
insect on Mr. Snow's farm was given in the Admerican Agric
| eudturist for June, 1877, and when applications were made
| through the editor of said journal for more definite informa

tion and for some practical recommendation, so little was

any one able to comply with such a request, 1 deemed the
matter of sufficiont interest and importance to warrant fur
ther investigation. A couple of visits to Esperange furm
enabled me to clear up the ingect’s natural history, and sug.
gested, as the sequel will show, a simple and feasible means
of preventing its injuries.  Mr. Snow has about 50 acresof
woodlund, consisting of fine young
trees, mostly the second growth of
hickory nnd of different species of
ouk. In 1874 the trees on abont 25
acres wore totally defolisted.  In
ISTH the insccts appearcd in fower
numbers, In 1876 they were even
more numerous than in 1874, and
In 1877 again
they attmeted less attention, whil
Iast summer I found that Mr. Snow s
aceounts were by no means oxag
gerated, By the middle of August
the bulk of the pests were going
through their last moult, and by the
end of autumn they hud steipped
most  of the trees, showing, how.
ever, a decided preference for the
black, red, and rock chestout oaks,
to the white oaks nnd hickories,
which they affect but Hitle Gl aftor
the fest mentioned troes nre stripped,
The underbrush was also very offect.
ually cleaned of its folinge, and the
insects hung from and clung to the
bare twigs and hranches in great
clusters,  They sottle freely to roost
on the witch-bazel, but do not defollate iv until the other
troes mentioned are pretty bare,  Sumae aud thorn are also
little affected, while peach and apple, in an adjoining oreh
ard, were untouched.  Whenever they have entirely stripped
the troes and shrubs they move o bodies to fresh pastures,
crowding upon one another and covering the ground, the
fonce rils, and everything about them so that it is fmpossl.
Wlo for a person to enter the woods without heing coversd
by them.  Tho timber affectod ean be moognizsd by its
seared und lealless appearanee from o great disty anl

upon entering the woods the ar bs groowd by u peculing

!

covered w large aren




I8

I s s il N

-

‘soothing nolse, resulting from tho motion of the innumer-
‘able jaws at work on the leaves. Thelr doprodations first
“begin to attract attention soon after wheat harvest, and are
most noticeable in September.  The injury to the trees done
in 1874 and 1876 was manifest in the death of most of the
black oaks, and, according to Mr. Snow's observations, trees
die in threo years after the first attack.

Tho unexampled multiplication and destructivencss of this
insect at Esperange farm is but one of the many illustrations
of the fact long since patent to all olose students of economic
entomology, that species normally harmless may suddenly
become very injurious,

The winter habits of the specios have not hefore been pub-
lished.  Tho eggs, which were first briefly describod by me in
1874, are 28 mm. long, oval fn sbhape, slightly compressed
at the sides, and of a polished black color, with a ventral
whitish stripe. They Iook not unlike some plump diminu-
tive legnminosesoed.  They are simply dropped loosely upon
the ground from whatever height the females may happen to
be, and, during the latter part of autumn, when the insects
are common, one hears a constant pattering, not unlike drops
of rain, that results from the abundant dropping of these
eges, which in places lie so thick among and under the dead
leaves that they may be scraped up in great quantities.

From general observation of specimens kept in confinement
it would appear that each female is capabloe of Inying upward

of a hundred. The eggs remain on the ground all through
the winter, and hatch for the most part during the month of
May. Some of them, however, continue batching much later,
o0 that all throngh the summer, and even into the fall, young
individuals appear. The young walking sticks measure at
birth 45 mm., and with their feelers and legs outstretched
nearly double that length.  They are invariably, during carly
life, of & uniform pale yellowish green color, and as they
have & habit in their earlier days of keeping near the grouud,
this, coupled with a great readiness to drop whenever dis-
turbed, serves to protect them from observation. They may
for these reasons occur in great numbers in the early part of
the season without being suspected. The exact number of
moults that the insect passes through has not been carefully
studied, but it changes very little in appearance from birth
to maturity, except so far as color is concerned.  With age
the green color gives way to various shades of gray and
brown. In this way we find great correspondence with its
surroundings. While the vegetation is green the specters

{ing of the injuries of locusts in Australia, one species of o0 July 20.

Scientific Amevican,

spoolos of all ordors except the hnlf winged buga (Heteroplera)
nd the straight winged insects (Orthoptera), to which last
the locust belongs. Westwood, 8t Fargeau, Brullé, and The computations In the following notes are by
other authors who have paid especial attention 1o these | of Vassar College.  Although only spproximate
felmenmon flies, all concur in excepting the orthoptera from | enable the ordinary observer to find the planet
their attacks. MM
Von Motschulsky spenks of having found a species (Proc. POSITION OF PLANETS FOR JULY, 1870
totrupes brecipennis, Latr.) of an sllied family near Italinn lo-
OUKLR, and infers, without l,mm( whatover, its puuihll' para- On Jll’)' 1 .\In'ra-ur_\' rises at Sh. 8Tm. A M., and sets at h
pltism theroon; but of the latest and most relinblo European | a0, P, -
authorities—Gerstaccker and Koppon—tho former states ex- | on July 81 Meroury rises at 7h. 19m. A.M., and sets at gy
plicitly that no fchneumon is known to attack the European | 16, P, M, c
looust; while the lntter knows of none, and refers only 101 Moroury can be seen after sunsct all through the month of
rumors of the oceurrence of beedike Insects that sting llm"'",y. In the early purt of the month it keeps nearly the
logust, and which rumors doubtless have reference to digger- | saih of the sun; lnter it ghould be looked for south of (e
wasps or tnehing flies.  Again, Mr, Thomas Bath,* in troat- | point of sunset.  Mercury may be scen enst of the ""'w'wnt'

”m,v 5, 1879,

Notews,

Astronomicnl
Ousenvarony or VAssAr Cornngag,
udents

they win

Mercury,

It is at its greatest clongation cast of the

which (given as Ordipoda musiea, Fabr.) in size and gen.
eral appearance i not unlike our Sprefus, figures an ichneus
mon fly (given as Bracon eapitata) stinging n locust, and
ccﬂnln-mngguu_ supposed to bo the larvie of the same, taken
from a locust. But the former is imaginary, unreal, and
evidently not from actual observation, while the Iatter are
the larvaee not of an ichoeumon, but of some dipterous
(doubtless ZTuchina) Ny.

Qoming to onr own country : Mr, Brous, in 1870, sont us two |
fchneumons—a Campoplez and  Ephialtes notanda, Cresson—
noticed flying about locusts, but without evidence of their
stinging these; and Prof. Aughey has sent us o female
Lampronota brunnea, Cresson, which he believes to have
bred from winged specimens of Sprefus in August, 1874,
But his notes lack in absolute certainty, and he himself, on
that account, refrained from referring to the supposed fuct;
while the long ovipositor and well known habit of some
species of the genus of preying on wood boring coleopterous |
larvee, to reach which the ovipositor is admirably adapted,
strengthen the uncertainty and render further corroborative '
evidence necessary before we can say that any ichneumon
fly actually preys on the Rocky Mountain locust.  Reports
from farmers of fchneumon flies attacking locusts are not
uncommon, because this term is often erroneously applied to
any parasite, and especially to the tachina flies and the
anthomyis egg parasite, already treated of. Some writers
have even sought to justify its application to this last species
on the ground that the term ichneumon means an cgg feeder,

are green also. When the foliage turns in autumn they
change color correspondingly,and when the foliage is stripped
they so closely resemble, in both appearance and color, the |
twigs upon which they rest—the habit of stretching out the I
front legs and feelers greatly enhancing the resemblance— ‘
that when they are few in numbers it is difficult to recognize
them. A few green specimens, more particularly of the
males, may always be found, even among the mature indi-
viduals.

In contemplating these singular creatures and their won-
derful resemblances to the osk vegetation upon which they
oceur, one cannot help noticing still further resemblances.
They are born with the bursting of the buds in the spring;
they drop their eggs as the trees drop their seeds, and
they commence to fall and perish with the leaves, the later
ones persisting, like the last leaves, till the frost cuts them
off.

As will have been already noticed, Mr, Snow has found
from his own observations that the inseets were injuriously
abundant every other year, and I have been interested in en-
deavoring to find an explanation of this fact. The increase
of the insect’s natural enemies whenever they become ex-
cessively abundant, and the consequent decrease of the plant
feeder the following year, undoubtedly have something to do
with it; but there is also good evidence that a great many of
the eggs remain on the ground for two consecutive winters
before hatching. Messrs. T. W, Bringham and L. Trouvel-
lot have both found from experience that the eggs of this in-
sect for the most part hateh only after the interval of two
years,t and an examination made of a large number which
I have myself kept the present winter shows that while some
have proceeded far into embryonic development, others show
no development whatever, thus corroborating the experience
of these gentlemen.

We may very justly conclude, therefore, that the species
will only be injurious every alternate year,

‘While the specters are young they may be destroyed by
sprinkling the underbrush in the timber with Paris green
water whenever the timber is inclosed, so that domestic ani-

unaware of the fact that it has a definite meaning in ento-
mology, and that while originally applied by Aristotle to an
Egyptian animal (Hespestes ichneumon, 1..) that hunts for and
feeds on crocodile eggs, it was also applied, both by Pliny
and Aristotle, to a wasp that hunts spiders and caterpillars,
for which reason Linnwus appropriately used it to designate
the parasitic family we have heen considering.—First Report
U. S. Entomological Commission.

—

Mount HMood Smoking. ;

In its issue for May 26, the Beo, of Portland, Oregon, says
that on the previous day a clond of smoke hung upon the
south side of Mount Hood, far above the snow line and
climbing almost to the summit,

““The smoke cloud changed form and movement constant-
ly, apparently pouring out of the south side of the mountain
from half to one quarter of s mile below the summit,
Thosge who have ascended the mountain locate the site of an
old crater on the southwest side, some distance below the
summit. They have to cross this locality to make the ascent,
and always find sulphurous fumes issuing fromthe crevices,
and the rocks heated by internal fires.

“ There is no doubt that Mount Hood at times sends forth
eruptions of smoke, though such manifestations are not of
frequent occurrence, or at least are not often reported. We
have lived within view of the mountain for nearly thirty
years, and have only once before, about fifteea years ago,
seen unmistakable emission of smoke, which lasted aboutan
hour, and eame from the same part of the mountain that we
observed it on May 25, and esch time the fact of its being
smoke was not to be doubted, Fifteen years ago the pheno-
menon oceurred upon a winter day, when the sky was blue,
without a speck of cloud to fleck it, and the smoke streamed
northward from the mountain In & dense black cloud. We
have seen the time when excitement was ereated some years
6go by the rumor that Mount Hood was smoking, A erowd
gathered on a high roof uud observed it with glasses, but
the phenomenon was caused by ntmospheric conditions that
drew mists and fogs from the lower gorges, sud made them

mals can be kept away from the poisoned vegetation.

The most satisfactory means of averting the insect’s inju-
ries, however, will be found in the destruction of the eggs
during winter. This may be done either by digging and
turning them under, or by burning over the dead leaves
among which they lie.

b L P RR RS OR
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Ichneumon Fliews,

It is an Interesting fact that not a single fchneumon fly in
known to attuck our locust, nor has one ever been found to
attack any of the different locusts or grasshoppers that oceur
in the country.  We have sought diligently for evidence of
the occurrence in locusts of any of these essentially parasitic
insects. By ichneumon flies we intend not those of the

genus Iehneumon alone, but any belonging to the great fam.  #0d when they were plain again, at 2 o'clock P. M., there | 18tion, which are kept

ily Lehnewmonide. They nre known to attack plant-feeding

* New York Weekly Tritine, November 11, 1874,
1 Proc. Bost. Soc, Nat. Hist,, Vol, XL, pp. 8 and 89,

wreath around the summit. The difference between this
‘llgbtcolored. enveloping mist, rising from the base of the
mountain, and the black, sulphurons appearsuce of smoke
pouring directly out of the side of it from among the snows,
was evident to nny practical eye.  Yesterday morning the sky
| was clear, with a slight haze and a few light, fleccy clouds
| hanging above the Cascade range at intervals, but the whole
| base and summit of Mount Hood were clear of them, while
the unmistakable wreath of sulphur smoke hung just below
the very summit, remaining there for over two hours, con.
torted by the movement of the winds. Toward noon fleecy
clouds enveloped the mountain, and for a while the differ-
once between cloud and smoke was distinctly visible, but
 afterward the outlines of the snowy peak were obscured,

| was no smoke to be seen.”

* Notes on observations made during the lato ** Locust Plague:" Report | 10Minous a longer time.

sun on July 27.
Yonus,

Venus rises at 8h, 17m. ACM. on July 1, and sets at 10h.
om. P.M.

On July 81 Venus rises at 8h. 40m. A M., and sets at gh,
P.M,

On July 8 Venus passes near to the planet Uranus, byt
moves rapidly townrd the east.  Venus will be at its great.
est clongation on July 16, and near the crescent moon on
July 22,

Munrs,

The three bright plancts, Mars, Saturn, and Jupiter, ean
all be seen at a late hour in the evenings of July.  Marsand
Saturn rise nearly at the same time for several mornings in
the first week of July, but Mars moves quickly eastward and
northwnrd, and separates from Saturn.

On July 1 Mars rises at 10m. after midnight, and sets at
88m. after noon.
On July 31 Mars rises at 10h. 57m. P.M., and sets at 16m,
after noon of the next day.

Jupiter,
On July 1 Jupiter rises at 10h. 46m. P.M., and sets at 0.
40m. A.M. of the next day.
Jupiter is near the moon on the Sth,
On July 31 Jupiter rises at 8h. 45m. P.M., and sets 7h.
#4m. A M. of the next day.
ALt this time Jupiter rises as Venus sets.
On July 31 Jupiter, Saturn, and Mars can be seen to rise
before midnight.  Jupiter will be known by its size and
brilliancy, Saturn by its white light, and Mars by its ruddy
glow.
Saturn.

On July 1 Saturn rises at Oh. 10m. A.M., and sets at 36m.
after noon.
On July 31 Saturn rises at 10h. 10m. P.M., and sets at10h.
87m. of the next day.
Saturn and Mars are in close proximity on the 1st, but
Mars will be seen to move east of Saturn and northward.
Urnnus,
Uranus may perhaps be found with an ordinary glass by
its nearness to Venus. On July 8 Uranus has the same right
ascension as Venus, but is 15 minutes of arc south of Venus,
On the 9th Venus has moved eastward and toward the south,
and Uranus is left west of Venus and in higher northern de-
clination.
On July 1 Uranus sets at 10h. 18m, P.M., a few minutes
after Venus.
On July 81 Uranus sets at 8h, 24m. P.M
Neptune,
On July 1 Neptune rises at 1h. 12m. A.M, and sets at2h.
52m. P.M.
On July 31 Neptune rises at 11h. 11m. P.M., and sets near
1h, P.M. the next day.
- —e<tre— -
The Maunufncture of Phosphorescent Substances,
A correspondent who resides in Paris sends us the follow-
ing:
I read in the SomeNTFIo AMERICAN a notice inwhich you
mention some phosphorescent powders that you found on
luminous clock dinls, Having sscertained by anulysis that

you say there must be something or other in the mode of

has never been obtained before, A
Being in situation to know much ahout this subject 1
it will be agreeable to you if 1 give you some details ¢
question. i

pared in Paris; the maker is M. André, 39 Ruo
Twenty years ago, belng famulus in Mr. E. Beoqu
mtory, he was taught by him how e
sulphides, and then began to make them for the
ment makers in Paris, =N
The first products obtalned had but little
gradually M. André became mo i

depenils
I can affirm, but T "‘

M. André doos not
for dials; this colo

of the Secrotary for Agriculture, Melbourne, 1573,

with yellow, yellow-green,

this phosphorescent matter is nothing but sulpbide otnlﬁfﬁﬁ; A

manufacture of this substance to give it such u brilliancy 88 A

T - ———




1, Minn.), announces the dis-
_ A the farm of David Samuels,
. 'The cave Is 30 feet long, 18 feet
, ¢ the quarry sand, which
] m&mm the floor u; the dopth
\ oD e , are very rade earvin
M"’ﬁm& and implements, and col::
lyphics.  One plcture ropresonts men,
shoating animals, three buffaloes and
‘ome_ rabbit. . reprosents three animals, which, if
Jurge, must have like the hippopotamus; another ap-
pears to ropresent a mastodon;; on another picture a moose is
quite plainly delineated. There are eight representations
Ahat are canoes, muoch d, or hammocks, which thoy
‘more resemble.  One sketeh of & man is very plain; the
figure wears nd of chaplet or crown, and was probably
chief of his] orclan. There are many fragments of pic-
- tures, where the rock had decomposed. The rock is a conrse,
. soft, white sandstone.  On one side of the cave is & space
about 2 feet high and 314 feet in length, made into the wall,
: Mom‘gtq‘tho upper fragments of pictures, and bolow are
Jower fragments, showing that they wero mado when the
- rock was entire.  From the depth to which decompositions
- reached in this dry and dark cavern, the inseription must b
quite ancient. If the carving mentioned really represents
~ the mastodon, the work must have been dono by mound
~ Dbuilders,
:i The accumulated sand needs to be removed to got a full

\ view, and possibly human remains may be found. The en-
~ trance to the cave had evidently been covered by a landslide,
- there being left open only a small hole, where traps have
" long been set for coons. Tho large number of theso animals |
- that were caught led Lo the belief that the space inbabited
| by them must be large, and investigation led to the discovery

Scientific American, 9

parts by weight of lime rendored chemically pure by calcing- | by the use of the rollers, as the damage which Lewis has sus-
tion, and adid 25 parts by weight of calcined sea salt; from | tained, and for this purpose the two parties are to bring
25 to 50 per cent of the whole mass of sulphur, which incor- i proof as to how long Swift & Co. have nse d each set of
porate therowith by the process of sublimation; and from 3 | rolls, with the provision that in the absence of any proof it
10 7 por cent of coloring matter in the form of powder com- | will be assumed that they have been in use for five years from
posed of monosulphure of caleium, barium, strontium, | the begioning of this suit; and as to what royalty Lewis has
uraniuny, magnesiom, aluminum, or other minerals or sub- | been receiving for the license and whether the royalty be
stunce producing the same physical appearances, i. e., which, | different according to the size of the rolls, The proof is re.
aflor baving been impregnated with light, becomes lnminous | quired to be furnished by the 10th of July, and the case
in the dark. After having mixed these five ingredients in- submitted to the court on the 30th of the same month.
timatoly the composition obtained is ready for use according . This patent for angle iron rolls was granted to John L.
to different methods of application. In certain cases, and | Lewis, of Pittsburg, Pa., through the Sciexmivic AMERt-
more specially for augmenting the Intensity and the dura- | cAx Agency of Munn & Co., and the case between the pat-
tion of the luminous effect of the composition, the patentees ' entee and the Swift Iron and Stecl Works of Newport, Ky.,
add a sixth ingredient in the form of phosphorus reduced | was carried on for a period of more than five years. The
nto powder, which is obtained from seaweed by the well | letters patent were the object of attack by able patent law-
known process of calcination.  As to proportion, it is found | yers, and the case drew considerable attention among iron
that the phosphorus contained in n quantity of sea weed, manufacturers, West and Southwest. It is rarely, perhaps,
represcnting 256 per cent of the weight of the composition | that a specification is subjected to the test £o long continued
formed by the five above named ingredients, gives very |as was the Lewis patent, but it stood the test well,
good results, — v or—

The phosphorescont powder thus obtained and reduced Industrial Art In New York,
into pnste by the addition of a sufficient quantity of varnish, | Titherto there has been no musenm in this city which hns
such as copal, may serve with advantage for illuminating a | given any special attention to the applications of industry
great number of objects, ¢, g, buoys, sea compasses, baro- | 1o art and art to industry. This want the trustees of the
metors, street plates, sign boards, and other similur objects, | Metropolitan Museum have determined to supply, and have
by arranging it in more or less thick coatings upon a plate | devoted a portion of the new art building, in Central Park,
of metal, wood, glass, or other material, covered by a trans- | 1o collections iliustrating industrial art. They propose to
parent glass; this powder may also be employed for theatri- ' hegin with the applications of metals. Valuable gifts have
enl scenery or pictures, artificial flowers, and other similar | glready been received, others are promised, and more are
articles by the application of one or more coatings of the earnestly solicited. Professor Thomas Egleston, of the
powder incorporated in the varnish, or else by varnishing School of Mines, Columbia College, has been authorized to
previously these objects snd by sprinkling the dry powder receive such donations. Communications relating to the
upon the varnish still damp, and in this case the covering matter may be sent to him or to the Director of the Museum,
picce made of glass or other transparent material may be Gen. Di Cesnola. The department is an important and use-

“can is provided with an airtight

of the cave, It is stated that over the entrance, since the
landslide, a poplar tree, 18 inches in diameter, has grown,
which shows that the cave has not been occupied by human
beings for more than a century.

If the above statements are true, this may prove to be a
rich find for our antiquarians.

NEW DEVICE FOR SEPARATING CREAM FROM MILK,
A novel device for separating cream from milk is shown
in the accompanying engraving. It consists of a can for
containing milk, to which is fitted
a pan for containing water. The

cover, from which a tube pro-
jects nearly to the bottom of the
water pan. In the top of this
tube there is a valve, and a
pump is attached to the cover
immediately above the tube.

The ean is filled with milk
nearly to the lugs that support
the water pan, and the latter is
filled with water and placed in
the can, The cover is then put
on and fastened, and the pump
is applied.

By removing the water from
the pan a vacuum is created in
the can which is said to greatly
facilitate the ralsing of the
cream. This device was recent-
ly patented by Mr. 8. L. Plumb,
of Portage, Wis,

—ee
The New Austrinn Explosive,

The now explosive for military
use, recently introduced in Aus-
trin, nppears to have remarkable
proporties, It conslsts of Nobel's explosive gelatine (formed
by dissolving gun cotton in nitro-glycerine), with camphor
added In varyiog proportions (nominully 4 per cent).  An
Interesting necount of experiments made at the works of

Apparatus for Ralsing Cream,

suppressod.
These powders are also employed for manufacturing solid
objects generally made of cellulose, paper paste, papier-

materials of a similar nature, by sprinkling the surface of.
these objects, or only certain parts of the surface (still dam#
or moist) which are usually exposed to light, and by com-
pression in moulds or otherwise in order to incorporate de-
finitely the phosphorescent posders into the surfaces. The
amount of powder applied should not exceed the thickness
of u thin sheet of cardboard; it may be employed cither for
coating the whole surface or certain fractions thereof, so as
to produce various designs, inscriptions, or effects. For |
this application various powders are also applied, which
contain different coloring matters, so as to produce effects
of various colors.
The dry phosphoreseent powders are also converted into
translicent flexible sheets of unlimited length, thickness,
and width, by mixing them with about 80 per cent of their
weight of ether and collodion in equal parts in n close ves-
sel, and rolling the product into sheets, with which any ob-
jeet may be covered which is intended to be luminous in
the dark.
The phosphorescent powders may also be intimately mixed
with stearine, paraffine, rectified glue, isinglass, liquid silex,
| or other transparent solid matter, in the proportion of from
20 to 30 per cent of the former with from 50 to 80 per cent
of cither of these substances, and this mass is then reduced
| into sheets of variable length, width, and thickness, accord-
ing to their intended applications. A luminous glass is also
manufactured by means of the above mentioned phosphor-
escent powders by mixing the same in glass in a fused state
in the proportions of from 3 to 20 per cent of the mass of
gliss.  After the composition has been puddled or mixed it
18 converted into different articles, according to the ordinary
processes; or after the manufacture of an object still warm ‘
and plastic made of ordinary glass it is sprinkled with the
powders, which Intter are then incorporated into the surface |
of the article by pressure exerted in the mould, or in any
other suitable way.

It has been observed after varions trials that the passagoe
of nn electrie current through the different compositions

mache, artificial ivory, sometimes called coralline, and other ’

ful one, and it is to be hoped that contributions will be
liberal.

Y Disastrous Earthquake In Sielly.

The region about Mount Etna was shaken by a violent
earthquake Juue 18. Five villages near Aci Reale, a few
miles northeast of Catanin, were almost wholly destroyed,
with serious loss of life. The eruption of Etna had subsided
materially.

S
—

IMPROVED ANCHOR,

The engraving represents an improved anchor recently
patented by Messrs. Spedden & Stafford, of Astoris, Ore-
gon. It consists in a single fluke
pivoted ina frame and provided
with cam-shaped tripping arms
atits base. The frame or shank
serves both as a shank and stock,
and it has no projecting arms to
entangle the cable or chains so
ns to foul it, and its action is ren-
dered positive by the action of
the trip arms,

Solution for Electro-Plating
with Copper.

The following recipe is for a
solution for electro-coppering
iron, lead, zine, pewter, etc.:
Weigh out, sulphate of copper,
one drachm; tartaric acid, two
drachms; caustic potash (in
sticks), two drachms. Dissolve
the sulphate of copper in about
half a tumblerful of water. Also
dissolve a small quantity of
washing soda (about 2 drachms)
in warm water, and add the soda
solation to the copper solution,
Just enough should be added 1o throw down all the copper
in the form of a green procipitate—hasic carbonate of cop-
per.  This precipitate has now to be separated from the fluid,

A Novel Anchor,

Zamky with this explosive is now appearing in the Revue
d'Artillorie.  From experiments on iron plutes it appears
that, welght for weight, it is 25 per cent stronger than the
best Kieselgulir dynamite.  The freezing of the charge and
the priming cartridge does not diminish the inflammability
und shattering force. The explosive is not seusibly altered |
by being under current water forty-gight bours, Fired at,

augments their luminous properties or brillinncy o w great ' which is a solution of sulphate of sodn.  The quickest way
extent; thiy peeulinrity is intended to be utilized In various | o uﬂ:m:L the separation is by filtvation, in \\'.hich a piece of
applications too numerous to describe; but of which buoys | blotting paper, folded twice and adjusted \\'ll{niu a funnel,
form n good example. The current of olootricity Is fur- may roplace tho usual filter paper,  The Blectrician says that
nishoed by plates of zine and copper mounted on the buoy If time be no object, the procipitate may be allowed to sub-
itself, when the latter is used at sea, but in rivers and | side, and the cloar solution afterward poured off. In either
fresh witer inlets the battery will be earried in the interior | Case the precipitate shoull be washed with clear water in

in the soft state, with o rifle at twenty-five meters distance,
it reslats the shock; but not if frozen snd placed nguinst
Iron (or sgainst wood, if frozen and containing only 1 per
cent eamphor),  Its superiority, for military purposes, to
ordinary explosive gelatine and other explosives I8 very
warked, This new explosive is known as blasting gelatine,
- — —
Phosphoresoent Powders,

A rocont Byglish patent is to obtain and to utilize nt night
Hme the light tuken or absorbed during the day time from
direct or indivect sunlight, or from an artificial light, elther
by employing phosphorescent powders simply after expo-
suro, or by wugmenting their brillisney by means of elee-
tricity. Tho composition and manufacture of the luminous
products and thelr applications without the use of clectriclty,
I8 thus deseribed: 100 parts by weight of o carbonate of
lme and phosphate of lime, produced by the caleinstion of
8 shells, and esped jnlly those of the genus Tridacnn and
the enttls sl hone, are o be intimately mixed with 100

of the buoy.
of fine zine, copper, or antimony dust is added to the phos

phorescont powder above deseribed, The patentoes, Peiffer,
MacCarty, nnid De Sagan, have deyvised a specinl form of
buoy, which they elaim s their invention, in compiny with
the various npplieations wbove deseribed.

o — W — - —
AN INVENTOR VICTORIOUS,

Undor the above heading the Clnclonati Conunercial of
Juno 10th says:

Tho suit of John I, Lewis against the Swift Tron and
Steel Works of Newport, to restrain them from operating
u style of rolls patonted by the plaintil), was decidod yoster-
day in the United States Court. The decres of the court
un.luru that Swift & Co. be for ever restrained from using any
of the 14 scts of iron rollers now at the mill in Newport,
Ky., and from making or using any roller of like form. 1t is
furthior ordered that this case be reforred to the Master lo

To secure the full ¢ffect from 10 to 20 per cont order to remove the last portions of the soda solution. Now

dissolve the tartaric acld In o small quantity of warm water;
get the molst copper precipitate into o tumbler, and pourthe
tartario nold solution upon i, Effervesconco will take place.
Wadt until all the gas—carbonle acid—is evolved; then put
the sticks of caustio potwsh Into the tumbler, and add sufi-
clent water to make up at least half a tumblerful—one gill—
of solution.  The potash dissolves the copper pregipitate,
the fluid becoming of w beautiful blue color, without any
sodimont,
—_— ——,tt——

Anclont Intorcourse with China,

The Chinose Ambassudor, Li-Fang pao, at Berlin, says that
fram the Chineso Inseription on one of the vases found by

traflie between Chinn and European boundaries
hundred yoars beforo Chreist.  The gauze linen
Schliomann in the vase was made in Chioa.

inquire and report as well the profits realized by Swift & Co,

Dr. Schliemann on Trofan sofl, it is proved that there wa '




the Bitor of tha Siontific American:

In your editorial of May 31 upon my views of the cause of
consumption you say: ** Regular physicians will be apt to
say " Thave “*mistaken o condition for a cause.” That such
a mistake might be made upon so complicated a subject is
1o doubt a natural inference, and I do not write to complain
of it—far from that—but to call attention to a few facts
which show how little chance there is to make a mistake in
this important matter,

1 cannot soo, for instance, how it is possiblo to mistake a
condition for a causo in consumption any more than in
Bright's diseaso, with that feature of cither disease that is
identical in both; that is to say, it is dificult to sco how the
Joss of albumen from the blood through the Kidoeys, in
Bright's diseaso, can bo considered the cause of the disease,
while an equal or greater loss of albumen from the blood
through the lungs, in consumption, should be held to be
only a condition of that discase. The mistake would cer-
tainly be in divoreing the two losses in that way, and say
that the wasto of identically the same element from the blood
meant one thing in the one disease and an entirely different
thing in the other.

The entire medical profession of all schools, and without
exception, stands committed to the teaching that a discharge
of albumen from the kidneys is the cause and the only cause
of Bright's disease, and of all that followsin those cases up to
and inoluding death; also, that it is one of the most fatal of
all discased conditions.  And the fact that all of the albumen
so discharged is n diroot waste or loss of just so much of it
from the blood is proved by the following from Carpenter’s
“ Physiology,” page 180, where, in speaking of Bright's dis-
case, o says:

“According to Andral the diminution in the amount of
albumen in the serum is exactly proportional to the guantity
contained in the urine.” :

Language could not be more definite and positive than
that. There never was a case of Bright's disease without the
discharges from the kidneys containingalbumen.  That con-
stitutes the disease. It is the first, the last, and the only
symptom, with barely one minor exception, viz., fibrinous
casts of the uriniferous tubnles, by which the disease is
known or can be recognized with certainty to exist during
the lifetime of the patient.  All other manifestations of the
disease are common to several other diseases,

With consumption also the very first departure from health
i a discharge of albumen through or from some one or more
of the organs lined with a mucous membrane, more gene-

rally of course from the air passages; still many cases are
commenced by a waste of albumen through and in conse-
quence of chronic irritations and abrasions of the mucous
membrane of the stomach, of the bowels, or of the genital
organs of females, until the system is exhausted to a certain
extent, when in many of these cases the diseasc will Jeave
those parts and be transferred to the lungs, or be driven to
them by wrong treatment, there to complete its final work.
The waste of albumen continues, too, in all cases of consump-
tion, and generally in an increasing quantity, to the close of
life; so it is the first and among the last symptoms of the dis-
ease, but by no means the only certain indication of it, as
in Bright's discase. Indeed, consumption has ever, hitherto,
been recognized solely by other symptoms and appearances,
and the fact of the loss of albumen has never before been
taken into consideration asa constant attendant of the dis-
ease, much less has it ever before been even suspected of be-
ing the true and only cause of it. But there never would
have been and never could be a case of consumption but for
the waste of albumen, any more than there could be a case of
Bright's disease without that.

And that the appearance of albumen in the discharges in
all these cases is a loss or waste of just so much of it from
the blood, the same as in Bright's disease, is a self-cvident
fact, for there is no other possible source from which it can
be druwn but from the blood.

Again, never a case of consumption occurred without the
blood becoming too watery long before tubercles Legan o
organize, and getting more and more watery as the case went
on and the waste of albumen increased; and nothing causes
this too watery condition of the blood but the loss of albu-
men therefrom, excepting with those in poverty, who are
compelied to live on too watery food, or that which does not
contain safficient albumen.  And here it may as well be said
that nothing is food for man that does not contain congid-
erable albumen; and that which contains the most of it,
other things being equal, is by far the best,

To recapitulate the main facts in this subject, then, 8o that
any intelligent mind will be able to grasp it as a whole: The
first departure from bealth in eonsumption is marked by a
waste of albumen, always from the blood, and (he Increase
in severity of any and sll symptoms of the discase Is marked
by an increasing waste of albumen; the watery condition of
the blood is solely due 1o sueh waste, and the blood becomes
more walery as the waste becomes greater, boesuse of the in-
ereasing relative excess of water left in the bloodvessels by it;
this excess of waler causes the night sweats and dropsy,
which get worse asthe loss of albumen inereases; the Hlood
corpuscles left in exeess are decolorized by cirenlating fn the
too watery serum and become the so.called tubereulous
corpuseles, which also increase in numbers as said loss pro
gresses; the excess of fatty matters causes tho fatty livers,

Scientific Amevican.

which become more and more extonded a8 the cause of all
advanoes; the same general faot holds in rogard to the oxcess
of ealts produecing their chnractoristio troubles, which in-
ereaso with all elso; and finally, the charactoristic emacintion
of consumption keops exact pace with the wasto of albumen;
when this progresses slowly that progresses slowly, when
this goes on rapidly that goes on rapldly, for the simple rea-
son that the muscles are being robbod of n portion of their
only food, and must ehrivel in the exact ratio that that is
taken from thom, ’

By such o presentation of the facts of the ense I trust all
will now bo enabled to seo how almost fmpossible it is to
muke any great mistake upon any point in this subject; also
that overy part of it is so intimately and inseparably con
nected with every other part, that it must be considered s a
whole, il wo would deal intelligently with it.  And thisleads
me to call attention, in conclusion, to the fuct that, as yon
inferred at the close of your editorial, the treatment of con-
sumption must be radically changed in almost all respects to
correspond with the real cause, and with this great chain of |
events as they naturally oceur in the disense, or there is no
hope of the profession ever doing any more in the future than
it has in tho past in mastering this greatest of all the scourges
of mankind,

Ronux R, Greaa, M.D.
Buflalo, N. Y., June 10, 1879.

ENGINEERING INVENTIONS.

Mr. W. H. Maple, of Chariton, Iowa, has recently patent-
ed an improved cer coupler, which employs a combined |
link and pin. It is certainly very simple, and it appears to |
be a safe and practical device. Tt is operated from the side |
of the car, thereby avoiding the accidents common to the
old link and pin coupling.

An improvement in drill jars, consisting in forming the
links with rounded outer and inner surfaces and cylindrical
anvils or striking heads, arranged inside at the ends of the
links to receive the impact when the drilling tool is lifted,
has been patented by Mr. J. E. Hughes, of Barnhart’s
Mills, Pa.

An improvement in hand and horse power fire engines
has been patented by Mr. A. S. Walbridge, of Mystic,
Quebee, Canada.  Three or more pumps are arranged radi-
ally around a vertical shaft, and operated by a single crank.
The ghaft is fitted with a hub for carrying sweeps, so that it
may be driven by bhand or horse power,

An improved centrifugal ore pulverizer and separator has
been patented by Alexander Goodhart, of Carlisle, Pa.  The
invention relates to the construction of a cylinder, into
which the ore matter is first received, and in which it re-
ceives a preliminary pulverizing. This cylinder is sur-
rounded by another cylinder, that revolves in the opposite
direction, and completes the pulverizing process.

Mr. Sylvanus B. Nickum, of Jalapa, Ind., has patented an
improved railroad switch, which may be operated from the
locomotive or from the rear car of the train. The switch
rails are operated by a lever, which is pivoted to one of the
ties, and is engaged by a pin on the locomotive or car, the
pin being arranged so that it may be dropped down into
position to engage the lever or raised up out of the way.

Heuory Reese, of Baltimore, Md. (not Ruse, as given in a
recent issue), has patented in this country, a railway cross-
tie, of wrought iron, to which the rails are fastened by means
of a permanent lug and removable clamp at each end of cach
tie. Both lugs face toward the same end of the tie, and the
alternate ties are reversed end for end, so that the permanent
lugs alternate on opposite sides of the base flanges of the
rails, The movable clamp is held to its place by a simple
form of spring, which takes up all wear and keeps the fast-
eniug tight and rigid. Patents are pending for the same in-
vention in several European countries.

oSS
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The Stoam Engine of the Future.*

In the form of & pamphlet the well known author of many
valunble works on the steam engine has now given forth
some admirable suggestions, and sensible previsions, as 1o
the future of the wondrous machine. We shall at present
content ourselves with allowing Mr. Bourne to spesk for
himself on this pregnant subject. e observes that *the
benefit of working steam engines expansively is well known
to engincers, ns also the necessity of employing a steam
jacket in engines so worked, to obtain the full benefit of the
expansive principle. It is not generally known, but is
nevertheless the fact, that in high speed engines there is a
further benefit arising from the inability of the eylinder to
become sensibly heated and cooled at each stroke, from the
shortness of the time given for that process, and in such en-
gines the cylinder approaches to the condition of a non-con.
ductor, which is known to be favorable to the economical
generation of power.  Then, in the case of all high pressure
engines, it is easy to see that a considerable prossure must
be more beneficlal than o Yower pressure,  To raiso o given
quantity of water into steam takes just the samo guantity of
hoat, whethor the evaporation is effected st the pressurg of
the atmosphere or at six or eight times that pressure. Bt
at the low pressuro the stenm will not generato any power,
whorens at the high pressure it will genorate much power,
A very high prossure of steam, however, Is Inconveniont, ws

* e Steam Eogine of the Poture, and the Fature of the Steam Boe

oo By John Dourne, C.E London: John Dourne & Co,, 0 MM

oto.; tho excess of fibrin causos the adbesions of the ploura, |

[.j(vn.vgs, 1879.

it Involves n correspondingly strong and heave boller, an
extra strong and heavy ongine, and separate expansion gogr,
whioh is not compensated by the small amount of incronsed
cconomy obtained from excessivo prossure, T have found g
pressure of nhout eight atmospheres to be, on the whole, the
most oligible that can be adopted,

** Bupposing n good and cheap small engine to he avallable

{=nn engine that will be strong, simple, safe, light, noiseless,

and cconomical in fuel—not only would all its industrinl
applications be extended, but it would find a new and wide
sphero of usefulness in ministering to domestic wiants, ono
of the most widely pervading of which is the want of o
simple motive power.  In American hotels sleam engines
have long been employed for brushing hoots and cleaning
knives.  They are the docile and inexpensive Helots of o
nge, and the domestic production of the electrie light iy
now and important sphere for their energios,  But besides
these functions, a domestic engine may be cmployed in
ronsting meat, driving washing mnchines and mangles, driv-
ing sewing machines, in brushing hair, in preparing norated
waters, and in the country for pumping, for sawing wood,
and for performing many other laborious operations. A steam
engine may be made to cool houses in summer and to warm
them in winter, to maintain fountaing in conservatories, to
work punkas, to produce ice, and to create and main-
tain a vacuum in safes for the preservation of meat. For
such purposes the engine must ohviously be of the simplest,
most compaet, and most inexpensive charncter, and should
be attached to the boiler, so that the whole may be lifted in
a picce, like a hall stove. The boiler should be provided
with a self acting feed of water, and the fuel should be gus,
which has only to be lighted to enable the engine to be put
into operation. Gas companies will find ample compensa-
tion for the Joss of their lighting function in the creation of
a new heating function, which will become larger and more
remunerative than the lighting has ever been, Instead of
extracting from the conl only the illuminating gases, the
whole fuel should be turned into combustible gas by the aid
of superheated steam, and all the fires of houses could be
maintained by this cheap gas burning in jets amid pumice,
which it would keep red hot.  There would then be neither
dust from grates nor smoke from chimneys, and the gas-
works would supply the fuel that is necessary for the gen-
eration of the electrie light,

“T cannot pretend in this brief notice to enumerate all the
improvements which the steam engine of the future should
comprehend; but one essential quality is, that the boiler
shall not be liable to internal incrustation, and that there
shall be abundant facilities for casily cleaning it ont. Most
waters contain a certain proportion of lime, which is pre-
cipitated by boiling, and in tea-kettles this lime forms an
internal crust, which is termed ‘rock.” Such incrustation
hinders the transmission of heat through the metal of a
boiler, and is injurious in various ways. But thero are
known means of preventing its formation, and in the ‘steam
engine of the future,” it is an indispensable feature that these
means shall be embodied.

““The application of the steam engine to the propulsion of
carrisges, omnibuses, and cabs, is now only hindered by its
too heavy weight and too high cost.  Asphalt pavements,
which are objectionable for horses, afford for steam carriages
a surface as eligible for easy traction as a milway, and with-
out any countervailing fault. All wheeled vehicles, whether
required to travel at a high or a low speed, will be propelled
by steam instead of horses as soon as the steam engine is
made sufficiently light and sufficiently cheap to warrant the
substitution. Life boats, instend of being open boats pro-
pelled by a number of men, should be decked boats pro-
pelled by a steam engine, and managed by only two men,
one to steer the boat and the other to attend to the engine.
Such boats should be propelled by a water jet which will al-
ways act, whatever may bo the roughness of the sea, and
whether the stern of the boat is in or out of the water, The
use of the steam engine for irrigation in connection with the
centrifugal pump is an application of which the sphere is
limited only by the cost and the deficient portability of the
apparatus.  To render the cluss of small engines so much
maore portable, so much more simple, and so much less costly
ns Lo remove the existing impediments to their use, may cer-
tainly be accounted one of the most important problems of
the present time, and I trust it is not presumptuous to hope

solution.

Comparative Longevity,
Vicenna, says, ina recently published pamphiet,
number of people in wmmwmm
old s 12,881, of whom 60,203 aro women. O Ui
arc over 100 years of age, thero are 241 wi '
in Italy, 220 womon and 188 men in A
and 524 men in Hungary. Thero
persons over 60 years of age,

1V Wrom Foreman Baglocer and Dravghtoman.

that the cursory hints hero given may acoelerate tho desired

Horr Max Waldstein, of the Statistical Department at
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Inm llalmla Jacks, Puriches, and Tubo
Expanders. 1. Dudgeon, 81 Columbis 8¢, Now York.

In the world, to be seon with power ap-

A #nmwmmm York. D.¥rishio & Co.,
Haven, Conn

For Sale.~0 pleces 3 716 turmod sbaft, 11 foet long;
conpled; good as new. Frisble & Co., New Tlaven, Ct.

Digmond Drills, J, Dickinson, 64 Nasan St, N, Y.
Cylinders, Wheels, and Pinlons, Machinery

| Hydraulic
Mm: all mn-. strong and durablo; and esslly |

Tonxile strongth not loss than GO0 [he, to

mt& Pittaburgh Steol Casting Co., Pittaburgh, Pa.

‘Wood-working Machinery, Waymonth Lathes, Spe-

0| Glalty, Wardwoll I’atont faw Benchy It has no oqunl.

Tmpraved Patent Planors; Blovators Dowol Machines.

| Rolistone Maching Company, Pitehburng, Mass,

Forsalth & Co,, Manohester, N, IL, and 213 Centre
St, Now York, Spooinition—Dolt Forging Machines,
Powoer Hammers, Combined Hand Firo Enginos and

m Hose Carrisges, now and 8 hand machinory. Send statp

Turkay Bmery in bbls., kegs, and cases. Speeial
: M”“::umlh Greene, Tweed & 0., 18 I'ark

Tho Pratt & Whitaey Co., Hartfond, Cono.
- Wanted—A 24 hand Stationary Engine, about 18 to 20
. Davis, Limestoneville, Montour Co. Pu.
anid others to sell Barr's ** Com-
Mpd Coal.™ # o day made ;a- working hours.
Address Yohn Dros., Indianapolis, Ind
The advertisement of the Anltman b'l\ylor(\unmy.
which attmected »0 much attention last week, will appear
aguin in the nest tssue.
MMM Machine for Gold, Silver,

Makers of Engines, Lathes, Jiz Saws, etc., for ama-
toar use, send cirenlars to 310 York Ave., Phila., Pa.

Pattern Makers can get Motallie Pattern Letters to
Jotter patterns, of H. W. Knight, Sonooa Falls, N, Y.

Por Sale.—One Corliss Engine, in firet-class order, hav-
ing been used but tittle; eylinder 10 in. diameter, 2! in.
stroke, Kelly & Ludwig, 7= Filbert St., Philadoiphis, 3.

Wright's Patent Steam Engine, with antomatic cut-
off. The best engine made. For prices, address William
Wright, Maaufucturer, Newburgh, N. ¥

Rubber Belting, Packing, Hose, and all kinds of manu-
faoturers' supplios. Greono, Tweod & Co.,18 Park PLN. Y,

The address of Jobn Byme, maker of the 414 in, telo-

tor Hlustrated catalogues, stating just what you want,

The new ** Otto ™ Silont Gas Bogino Ia simple In con-
qtmd.lnn.«\ly of managomont, and thoe chospest motor
known for tntermittent work, Schleloher, Schiumm &
Co., Mhlladelphia, Pa.

Doad Pulloys that stop the running of Joose pulleys
nnd their bolts, controlled from any point. Nend for
catalogue. Tapor Sleevo Pulloy Works, Brelo, .

The Twiss Auntomatic Engine; Also Vertical and
Yacht Engines. N. W. Twiss New Haven, Conn,

NEW BOOKS AND PUBLICATIONS,

Carrary Lnu's Guarmican Mernon, By
Licutenant Willlam H. Bixby, U. 8. AL
West Point, N. Y.: printed or suthor.
Paper, pp. 16. Price 20 cents.

This graphical method for finding the real roots of
numerical equations of any degree,if contaluing but one
variable, was first exhibited by Captaln Lill, of the
Austrian service, In 15807,  Licutenunt Dixhy prosents it
for the first thme In Eoglish, aod adds a demonstiation
of its correctnoess,

HINTS TO CORRESPONDENTS.

No atiention will be pald to communications unless
accompanied with the full name and address of the
writer. :

Names and addresses of correspondents will not be
given to inguirers,

We renew our request that , in referring
to former answers or articlos, -m be kim! enough to
name the date of the paper nml the page, or the namber
of the question,

Correspondents whose inquiries do not appear after

poupo, with which the eompanion of Sirfus was 1y
poen, Is 31 East 215t St., Now York city.

Sawyer's Own Book, Ilustrated, Over 100 pages of
valunblo Information. How to stralghten saws, oto.
Sent froo by wall to any part of the warld. Send your
full addroess o Emerson, Smith & Co,, Beaver Falls, P'a,

Yor Sale or Royalty ~Goodwin’s Muxic Leaf Tuarner,
Patonted Muroh 4, 169, No. 212846, Address 0. 1L Goods
win, I*. O , San Franciseo, Cal

The H. W. Johns Mfg., Co., 57 Malden Lane, New
York, nre polo manufactorers of tho Genuine Asbostos
Ldguid Paints, Boller Coverings, Flroproof Coatings, oto,

Gears.—All kinds and sizes. Now list, Light ma.
chine work, models, ete. Geo. B, Graot, 8 Beverly St.,
Boston, Mass.

Slate, Barrol, Keg, and Hogshend Machinery o spe-
clalty, by E. & 1, Ilolmos, Baffalo, N. Y.

Improved Blind Staples, B C. Davis, Binghamton, N.Y.

For Solld Wroonght Iron Beams, vte,, see advertiso-
mont,  Addeess Unlon leon Mills, Pittsburgh, Pa,, for
Nihograph, eto

i1, Prentiss & Co,, 14 Dey S, Noew York, Manufs,
Taps, Dies, Sorow Mates, Reamers, ete.  Sond for Jisc,

For Scrow Cutting Eogine Lathes of 14, 15, 18, and
2 in. Swing. Address Star Tool Co., Providence, B 1,

The Horton Lathe Chucks; prices reduced 30 per cent,
Address The E. Horton & Son Co, Wiadsor Locks, Conn,

Lincoln's Milling Machines; 17 and 20 in. Screw
Tathor, Phaenix Iron Works, Hartford, Conn

Bollers ready for shipment  For a good Dollor send
1o Hilles & Jones, Wilmington, Del.

A Cupols works best with foreed blast from a Baker
Blower. Wilbraham Bros,, 2508 Frankford Ave,, Phila,

Prossos. Dies, and Toals for working Sheet Metal, ote,
Prult & other onn tools.  Bliss & Williams, B'%iyn, N. ¥

Linen Hose, ~Sines: 14§ In,, 300,; 2 in,, #e; 21§ In,,
e per oo, subject to large diseount.  For price lists
Of all shzos . whao rubbier Hoed Hoet hose, addross Karoka
Vire Hose Company, No. 13 Barclay St Now York

Nickel Plating. A white deposit guarantood by using
ourmaterial, Condit,Hanson & Van Winkle,Nowark N.J.

The Latties, Planers, Drille, and other Tools, new and
scoond-hand, of the Wood & Light Machine Company,
Waorcester, arg belng sold out very low by the George
Place Machinory Ageney, 121 Chiambors St., Now York.

Linen Hose.—All slaos, with or without cooplars, in
muy quantity . Greooe, Tweed & Co, 18 Park M, N. Y.

Hydmaulic Presses and Jacks, now and second hand,
Lathes and Machinery for Polistiing and Buffing Metals.
K Lyon & Co, 600 Grand St N, Y
Band Saws V. 1L Clement, Rochoster, N.Y.

Awerican Fruit Drier Mfy. Co,, Chambersbarg, Pa.

Kot Motal Presses, Forracate Oo,, Beldgeton, N, J.
Portable Engine,  See Nusteated adv,, p. 414,
Anvily, # cents per pound.  Pally warmsnted.
Millx for all hard substances and grinding
Walkor Bros. & Co.. 250 & Wood 8¢, Phila., Pa.

Split Palleye at Jow prices, and of sameo streagth aud
Appearance os Whole Pulleys  Yooom & Son's Shafting
Works, Drinker s, Philsdelplits, Pa.

a spocially
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ar ble time ehould repeat them,

Persons desiring special information which Is purely
of n porsonal character, and not of general Interest,
shiould remit from $1 to §5, nccording to the subjeet,
s we cannot be expected to spend time and lahor to
obtain such information without remuneration,

Any numbers of the SCiENTIFIO AMERICAN SureLe-
suxr roferred todn these columns may be had at this
omus Prico 10 cents each.

(1) J. B. T. asks: Does the horseshoe
magnet 1oso Its power by use, and whero it Is usod In
froquent contact with the steel parts of a machine will
It wo magnetizo those parts as to render the magnet use-
Joss? A, A magnet by constant usc is enfecbled, but it
may bo readily recharged,

(2) B. B. B. writes: Vol. XL,, No. 22,
p. 848, * Answers to Correspondentsa™ (17), 1o R J. F,
Aro you quite sure? The resistance Incronses with the
nuare of the volocity, and n bullet with o heavy charge
of powder may bo fiattened by firing it vertically down
aguinst the sarface of a pail of water. A, The penotrat-
Ing force Increases as the square of theveloolty; the re-
sletance s not so increased, but is detormined by the
charnctor of the realsting matorial, “Pho measuro of thoe
ponotrating force 18 stated by all anthorlties to bo the
welght of the shot, multiplied by the aquare of the vo-

Is groatest at the Instant the projectile leaves the gun,
the nearer the resisting material tho deepor it mwust po-
cossarily bo penetrated.,

botter to usa n stripping solation in niekel plating; If so,

solution? A, Good nickel platers consider such & soly-
ton vuneorssary. 2. Am I right In ueing the carbon
battory In niekel plating? A, Carbon (blehromate) bsts

battery of lower cloctro-motive forcs
Smee, A Lhave tried to dissolve plating with | part
nltrde and 2 parts mariatie aclds without succnss;
plonse toll me why., A Uso more hydrochlorle ackd
(1 of nitrie to 8 of hydrochlorie), and apply & mode-
mile heat, docant the solation, and add fresh scid until all
(f the metal s froe from osmiom and Irkdiom) s dis-
solved, Tlatinum  does not dissolve yory mphily, 4
How s bright gilding done? A, Without koowing
something as to the surface you propose to gild, we can:
not give the requined Information,

() E. N. asks (1) how to proportion a
safoty valve, A Beorulo for calenlating safety valves
In anawer (), p. 207, vol. 40, BOIATIFG AMEKIOAN.
2. How to calculate the streugth of bollers? A We
muat refor you to rules published by Haswell, Clark,
Molesworth, and other authops. A note to cover the
whaole question would be 1o long for our ** Noles and
Queries."

(0) L. B. asks how to preserve lnsects
A. Laboullldee recommends plunglig the (nsocts, in the
frosk state, Into aleobol which has boen satumted by di-

guetion with amenious ackd (134 plat will take up about

Joelty at the moment of impact.™ Now as the veloelty |

(3 J. G. B. writes (1) whether it is not |

shonld it not bo mado stronger than the regular plating |

teries are ofton ased, but the best plating Is done with o |
-such as that of |

gmmmm
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Aro safe from the ravages of moths, anfhrenus or der
westor, This trentment doos not affect the color of blue,
green, or red beetles, If deled after soaking for 12 to 24

| rame way; also the nests, cocoons, and chirysalides of |
| insccts,

(6) M. M. A. writes: In discussing the
Answer to question No. 30, of May 17, 159, page 316,
afew Inqairers could not reconcile your answer with the |

plo that the * pressure of water Increascs as the |
dopth,” Would you kindly clear up tho dificuliy? A,
' A pipe to hold three times the quantity must have
[ threw times the area, or be 1004 inches diameter nearly;
now oa strength of apipo Is inversely ax the diameter,
it s ovident that If the strength were but just suflicient
for & pipe 6 Inches diamoter, it wonld be entirely too
weak for one 10°4 In diameter,

(7) G. W. B. asks for instructions as fo the
nropor kind, size, shape, oto., of furnace, that will be
wnexpensive to bolld, ble for tho ic melting
of #ine In ray Afty or hundred 1b. Jots. A, An ardinary
cast Iron melting pot, of sufficient capacity, scated on
brickwork over a shallow furnace with o moderate
draught, answors very well,

(8) G. H. H.—You may connult Britton's

 Treatise on Dry Rot,and the Means of Preserving Tim. |
ber from Destraction by Sea Worme, Beetles, Ants,
ote,"

(9) ““Hercules ” asks for an explanation
of the difference between a “flne™ and s "(uhu\u"i

Actie Lathes, - Swing, 7 "M tnm, 19 In, hlm back ‘ 14 troy gealus of ur-cnk) The living Insect put into  the height of chimney and ;.n--nrvnl the escape steam;
serow outting. Bend 3 oont stamp for elrcular | thin prepamtion absorbs about 00008 of fts own welght. | the Jet should be able to drive the whole eolumn of alr
“Wv m southwest cornor Smith | When soaked In this Dguld and dried the specimens lulhc ehimnoy at & mapid velocity. 2

In what form
should Jot bo fixed fu chimney? A, A conc with the
ened of ppening bell shopedd. 4. Will itinjure materialiy
a brick stack? A, No, if the temperatare of gases in

m “ mml“ Palley and Friction Holst.  hours.  Hemiplera and orthoptera can be treated in the | chimney s sufielent to provent condenstion,

(16) C. 0. M. nsks how to make a small
| fortsce sultable for melting from 10 to 25 1b. of cast
| lron; what to nse to produce sufficient blast. A. The
ntrmn;-.nylng figures will give a very good idea of a
sall copola for melting fron,  Fig. 1 belng a perspee-

Flig.1. F:y 2.

tive view, and Plg. 2 asection of the cupola. The body
1s made of heavy sheet fron, lined with fire brick, and
provided with truunions by which it Is supported on
cross bars In a frame composed of two fron plates about
two foot square, soparated by four 454 foot colamns of 3
Ineh gan pipo, the whole belng fastened together by four
long bolts which pass through both plates and through
the col The upper plate has a large opening sod

boller, A. Formerly the distinction was bet "
welded tube denwn through dies and fluex of so large o |
dinmeter that they were riveted tozether; but within |
the past 4 or3 years the tube makers have enfarged thelr
machinery, so that now welded and drawn tabes (or |
floes) are made up to 18 or 20 inches diameter, 8o that
the line of distinction between the tabe and fae iy ina |
measure wiped out; probably in enginecring w
flues of 6 inches dismeter or less woald be termed
tubes, and larger diameters, flues,

(10) J. G. D. asks: 1. Suppose we place a
gun perfectly level, 3 feet from the ground, and have
force enoagh behind the ball to cause It to go 100 yards
over a level plane, The question Is, will the ball rise
above the starting point, or can a ball be forced that
distance withouot its rising above the level of the gun?
A. It will not rise higher than the starting point, 2
Sappose we have the zun In the above position, and so
armoged that the same spring that causes the first ball
to start will also canse a vecond ball to fall from the
same point to the ground. The question is, which ball
will strike the ground first? A, If we understand your
question, they will both fall i the same time.

(11) B. E. H. asks for the right ascension
and declination of Mercury, Venns, Mars, Jupiter, and
Saturn, for the 13th day of June, 1860. A. The follow-
ing are the positions of the planets named at the tme of
trunnlt at Washington, on the 18th of June, 1860, Wash-
ington mean time:

Morcury ... R. A, 6h 6m 0708 Dec. N, 25° 7 28577
VONUR. ceencan +r Bh 16m 57108 1 M' or1e”
Maors ... vres 20h 19m S4°284 |Weny Ry
Jupliter.,. . 7h 3m 12134 21° 177 20077
Balorn ....eoee. Oh 3Tm 00225 W 307

2. How Is right ascension and declination of the planets
found for the past or future If 1t §s known for any one
et A That all the planets move in clliptical orbits
In Kopler's first law, and that a lino drawn between the
conters of sun and planet sweeps over equal spaces in
equal times s his second law, and answers your sccond
question; but o complete elueldation of this would
ocoupy too much af our space.

(12) D. F. writes: T read in one of your
back nombers that if 14 graines of bichromate of potas.
wlum wero dissolvod in ane ounce of gelating and poired
upon a ground glass plate, and driod fn the dark, by
placing o nogative over the dried blchromate surface

mivutos, then ink it over with printer's ok and place it
in & water bath, after whioh the witer will cause all pares
that the light did not come In contact with to float away,
leaving the Image standing In bold relief, from which
any number of printa eonld be takon by merely
unlng 1t asn dye, npon plain paper, 1 Ald jost as the
papor sald, and mado & sad fallure, So that you may
thomaghly wnderstand me, 1 have given you the procoss
fn full.  Can you give me further information* A. Like
many others you have misinterprotod the necessarily
brlef Tnstructions, and have sttemptod the process with-
out informing yourself as to Its rationale. You will ind
| much waeful Information respecting photo-peinting pro-
comes In Vogel's " Chomistry of Sight and Photo-
goaphy," and In the back unmbers of the Scxxvire
AMEUHICAN,

(13 0. W, H. asks: Tlow are postage
stamps printed: what kind of ok s psed? A, They are
printed In sheets of 200 cach {n heavy prossos, with fine
copper plate Inks. The precise composition of these
Inks I not made publle by the govermment printers or
| bank note companies. The colors are; blae 1 cont
| stavap, ultpamarino—salphilde of sodinm and fron and
sllieate of aluminag red 9 cont starp—vermilion —sul-
phide of mercury; rod 80 cont stamp—carmine; green
8 eont—Prossian blue with chirome yellow,

l
[ (19 8. A. J. asks (1) if thero is any way to
choan or kewp olean the roof of the furusce of an up-
right tabilar boller where there aro no hand holes. |
have wsed locomotive and stationary botlers, bat this is
| the first upright, and ©am at o loss to kovp It clean. A,
You shoald have some wnall cleaning holes at the devel
of the crown of the furnace (0 clean and wash off the
plate, 2 Also, where should the gauge cocks ho? 1
have noticed (n shoet bollors they are nearer the fare
naco than long anes: bs twre a rale for them? A, There
In 0o rule; thay should be low enough (o kave suficient
mloatm room,
“.(ln).l 'l:“?. uske: 1. How far up from
entrance Into & ehimney caght & stesm jet be
Introduced to Increase draught? A. It depends upon

In Nange or collar for recelying the base of the chimney.

The cupols has openings on opposite sides o recelve
! the blast nozeles or tuyeres, and a tap hole in front. It
shoukd be about 3 feet hixh, and M inches uternal
diameter. The base of the chimney should have a door
through which to charge the cupola. The blast may be
| supplied with a large bellows, but & small fan blower
will answer much better. FPor the quantity of iron men-
tioned a cupola two thinds the size given would answer.

(17) C. E. 8. asks: What are the ingredi-
ents used in making the copper raby stain for ornament-
Ing the common glsss petroleum lamp cisterns aod
cheap vases! A, Use a soft (lead) glass containing
about 3 per cont of protoxide of copper. Stir the pot
occasionally with a stick of green wood, or add a little
tartar, to prevent higher oxidation of the copper, which
would then produce a greenlsh glass, The proper color
appears only upon annealing.

(18) N. W. asks: How canI cut a round
hole In a pane of glass and save (he pune—do Dot care
about saving the Inside; want to cut a hole 8 inches in
diameter; have tried 3 diamond without success? Al
Use a copper tabe of the size of the required hole; re-
volve it In contact with the glass, and sopply it with
emery and water,

(19) G. P. asks: 1. Can eggs and pears be
prescerved by being kept In rarefied alr or in airtight
jarst A. No, not practically. 2. Can eggs preserved
with lime be changed 50 as not to show it* A Dip
them momentarily in scetic acid, then In cold water, and
let dry in the uir, 3. What is the most successful way
to preserve apples and pears? A Either by thorough
desiceation, or In sugarsirup or glycerine from which
the air has been expelled by boiling.

(20) R. D. K. asks: 1. What is the specific
heat; specific gravity (in lquid and gaseous state re-
spectively); caloric of fluldity or latent heat; volume at
boiling point under p of phere; polat of
congelation: polnt of liquefaction under given pressure;
and atomic welght of each of the following substances,
stating onity—Chloride of methyl, ether, nitrous sul-
phurous oxide, ethyl chloride, methyl bromide, alde-
hyde, methyl forminate, ethyl bromide, methyl fodile,
carbon disulphide, bromine, sectic ether, bydrogen, aud
ammonia? A Specific heat—1-234, nitrous oxide
0347, sulphurous oxide 0344, ethy) chloride 00008,

andl exposing It to tho mys of sunshine for a few | cthyl bromide 05028, carbon disaiphide 0n4122 1

073010, acetic ethor 12184, hydrogen (2354, smmonia
0208, Specifie gravity—ethylic ether 20°, 00718; 0%,
0730, Nitrous oxide 1'532, sulplinrous oxide 221, ethy!
chloride 0874, methyl bromide 1'65, aldehyde 0807,
othyl bromide 147, methyl lodide $22, carbon disal-
phide 127, bromive (dquid) 2976 (vapor) 564, hydro-
gou 00643, ammonia 0580, Latent boat (steam = 1)
methyl formate 00219, methyl jodide 0086, carbon di-
sulphide 0°162, bromine 0085, acetic ether 173, For
other data required consalt ** O (s of Nature," pube
Habed by the Smithsonian Institute, Waskington.

(21) J. B. writes: My bouse is at the bottom
of a hill; after & heavy rain the water bursts in through
collar walls and bottom  How can 1 prevent i£* Would
cement answer the parpose!  The hoase s too near the
line of another's land to admit of digging a drain, A,
Doubtful if comenting would be effective; belter carry
a deain below the cellar bottom.

(22) F. €. 8 asks: 1. What is the power
of an engine with (73 seven inch stroke, (6) #ix inch bore,
runniog (10 oo hundred and twenty revolutions per
minute, with (60 sixty pounds of steam? A, Sec p, 87
(4), current volowe of the SciesTire Amemcax. 4 Is
the steam pipe. 1y inch (ontside weasure), lange cvough
to sopply steam for such an cugine? A, Yea

(23) J. J. B asks how to determine, with:
onta test, which will bo the nonth or south pole of an
electro-magnet. A In electro-maguots, the south pole

% always found at that end whero the positive carnnt
entors & right handed helix.  Sco forms of

nets, with 51 engravings, 1o SurrLswEsT, No, 188
24 J. R asks how RHNMh,
downwand. aod gunpowder




(25) W. B. asks: 1. Have Zamboni's dry
piles ever boen made of sllver and oo, and why do thoy
not frequently mnke thom so? A, We do not know
tmmmn (ry piles havo over been mado of wlno
and sllver platos,  Probably tho roason why they aro
Dot made In thix way 15 Decaise B0 UBHECOMATY AMOUNE
of metal would be used; the slivered or tiuned papoer Is
found suficlent. 2. How long will they give an electris
cal current? A, They will give a feeble curront which
may last for years. 3 Oan I do plating with Zambonl
dry pilest A, No, tho current s too slight. 4 Why
uhdlbnnﬂwmmmhmlondln
rubber or guita perchat A To prevent a short cirenlt.

(@6) R. W. D. writes: I use the water
pipes running throngh onr hotise for a ground wire on &
local telegrph wire, 1. Ia there any dangor of light-
ning dolng any damago to the house? If 1o, what dan.
geristhore? AL If the wire connected with your wator
plpes is of suficient slze wo think there s no danger:
however,we adviso the use of a lightning arreet, 2, How
often should Callaud batteries working a telegraph wire
on a closed circuit and never cat out, be cleaned? A,
The Calland battery, if propeely cared for, will not necd
cleaning until the zinc is

@7 R. W. R. asks for a recipe for making
a good cheap mucllage. A. Add British gam (dextrine)
toa quantity of hot water until a sirapy liquid is ob.
tained; then ndd a fow drops of clove oll and cool for
use, 8«: alzo recelpt on p. 347 (7), current volumo,

(28) A. L. asks if there is anything that
will stop (superfloous) hair from growing? A. Sce p.
75 (26), 91 (1), volumo 89 of SCIENTIFIO AMERICAN.

(29) J. B. R. writes: I wish for a recipe
for making water pens, the kind to dip In water ln order
to write. A. Moisten one of the 2oluble aniline blucs
or violets with thin gum water to form a paste, which
will harden safficiently on drying.

(30) E. E. G. asks: 1. Have paper wheels
for cars ever been tried without a tiro of Irfh or steel?
A. No. 2. Aro paper wheels now in use? A, Yes, 38,
It <o, where! A, On, many raflroads, including tho
Metropolitan Elevated {n this city. 4. Havo they iron
tires? A, Yes, iron orsteel. 5, How are the whools
fastened to the axle? A. By iron hubs or centers,

31) R H. & C. M. A.—Weare offered an
engine which has a cylinder 10 inches bore, 20 Inch
stroke, whichwe are recommended to ase with 75 Ib,
£team as shown on gauge on boller, and to make 150 re-
volutions per minute, By your rule for calcalating horse
power, this would seem to give us 894 horee power,
which séems 1o us 10 beoverrated, A, If the average
pressure on the plston be 75 Ib., your result Is corroot;
bot a deduction of say 15 per cont should bo made for
friction.

33) R. D. B. asks: What leogth, thick-
ness, and kiod of charcoal oughtto be used to produco
an electric Mght on the plan as mentioned in Scxrrio
AxEmicax Surrenest, No. 162, page 2577, Fig. 29, equal
1o the lght of two (4 foot) gas burners; and also how
many batteries (Grenet style with carbon plates 4x9
fnches) it would take to run sald lght? A You will find
the small pencils of carbon made expressiy for electric
lights, much better than charcoal. The pencil should be
about 364 inch In dlamoeter and 4s to % inch long. Eight
cellsof the size given should afford a fine light, but with
the Grenet battery the light will be temporary,

(33) W. A. P. asks: 1. What is it that car-
riage makers use for setting the boxes in the hub with
some kind of cement? A. The boxes arc usaally se-
cured by wedges, We do not knowof s cement that
would answer the purpose. 2. What means will [ use
10 get & Gne finkh on a bugey bed before varnish-
fng: i« it best to grind paint that [ get in tin can, before
using? A, Afterspplylog the sevenal costs of paint, In-
cluding the priming, the rough cost—which is rubbed
down—and the final coats giving thbe color, apply a
cost of good rubblng varuish, and when it becomes
wmmmmummu&w

verized pumicestone and water, snd second with rotten-
stone and water. Finally apply a flowing coat of fine
copal varnish,

34) H. E. P. asks: Do dead centers ever
occar in vertieal, direct acting engloes, or, in fact, any
kind of a single cogine, whether vertical or horizontal,
with fiy wheel or direct acting? A The term desd
center spplies 1o all reciprocating engines; it fs (hat
exaet point from which the direction of movement of

motion of the crank and shaft. The set of valves, point
of cut off, or any other of the detalls of the arrangement
of the engine, have nothiong to do with it

(35) T. G. asks (1) what the so-called fire
Kings use to rub on their skin to protect them from being
burnt with the rod ot fron they use in their porform.
aocer. A Water aloue Is commonly used, we believe,
2. What is the compenition of aqua vite or water of life?
A, Aqus vite—brandy, spirit, alcobiol,

@5) . W. ssks: 1. What size and how
moch wire will [ need In each spool to make an elec-
trical gyroscope, s fllostrtod In ScEsrorc AxEmicas,
No. 22, volaroe 34, and what length and thickness of
core? A, The dimenslons of 1he gyroscope referred to
are ax follows: Dismetor of whool, g Inches; rim, 516
Fich square; dismeter of magnet cores, X Inch; longih
of maguot cores, 1 Inch; between centers of magnet
cores, 135 Inch; width of armatare, 14 Inch; thickness
of armatare, ¥ Inch} magnets wound with 8 layers No,
2 ollk covered wire. 2. How moch battery is necessary
to work the same? A, 4 Bunsen cells in good order will
run if, but 6 cells would bo better. 8 WIHI ordloary
zine and copper cell do, of one quart capacity? A, Yes,
bat it will require from 12 10 15 of them. 4. Can | awe
a pair of Ball telepliones for microphose experiments by
substitating & soft Jron core in place of magoeta? A,
Yes. 5. How much battary will I need 1o work a line say

Seientific Amervican,

[JuLy s,

(8‘0 D. O. W. nsks how to clean gmvo-
wlones without acld. A, Use stiff wire brushes of dif-
forent sleos, and plonty of water,

(88) J. H, asks what aro the uses of mica,
and what Is its value, A, Clear sheot mica Is chilefly
usod for lights in the doors of stoves and furnsces, for
Inuterns, lamp ehimnoys, nnd teansparoncies, and in tho
manufacturaof varlous toys, ote,  Putup ln pound pack-
o [Emolls for from 40 conts to $2.55 per pound, accord-
Ing to sleo and quality of tho sheots, Untrimmod
shoots are generally anmerchantablo. It has been nsed
successfully for roofing purposes,

MINERALE, wrC.~Specimens haye been re-
celved from the following correspondents, and
examined, with the results stated:

JoJ, Ko—=1. Gypsum—sulphate  of lime—uased for

Tho fragments are probably of meteorle origin.
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[OFFICIAL.)

INDEX OF INVENTIONS

FOIU WIION
Lotters Patent of the Unlted States were
Granted In the Week Ending
May 27, 1879,

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

manufacturing plaster of Paris and as s fertilizer. 2.

Fruit drior, MeDowoll & Bwoll oo 18,092 | Roller and pulverizor, G, MeQIng. .vo.oee..
Furnnce for roduciog oxide ores, C, M l'uvuy ove 160 | ROOBNE, rotal)e, L. BP0, . ceivrinsreenns
Galyanio battory solution, O, A, Bhranbers ... 21550 | Rotary engine, It Campball .......
Carbage cromating furnsce, W, .1, Morris.. cor MBIOT | B teon, Willlsms & ¥ i ovestvdbues
Gas, npparatus for the produotion of Muminating, | Bad trom and Auting roller, O, J. Kramer. ..

O MAPOBANA L e connrnrnrrirnnirsnsiin « 600 | Badalo treo, g, J. 1Y, Gathiright, oo ovevnernnes
Gaoa works, Jot oxhnuster for, J, 8, (uumll) eee d M | Banoe, making solldified, J. A. Livbort . vosense S109H
Gato, . A Knlekorbooker oo T LLLLETr W | Buah fastanor, I, 1L, Glascoek.,, ., sevensesns SIB910
Glass Jar monld, J. N, Bodine...... ¥ | Sawing box stoff, meoline for, J, Dy n. in f
Glosswaro finfshor, 11, 8, MoKoo,, i | Bawing mio DO, Arag, J, Ko ATLOTH . vevnairsies
Glove, A, Harrls. . s 3L Ronlo bommn, J, I8, LADOD . verienss vvsn s sV rn ey e )
Graln condnotor, J. lf lmmx 416,700 | Bowor gas nopper, O, Y, WOmpPlo. e covveariiersis 410000
Graln delll fortilizor attachment, O, l‘ llm'hhvlln QIH808 | Bowor pIpo, P MOMBGKIN . oo vvvrssenrrarsnesssrensess Un M7
Graln drill fertiixing sttnchmont, D, ¥, Huall.,.... 216,548 | Sowlng muchine, J, A Truo ... .. seevasavid MIBNIL
Grain transforror, J. T, Hovgh oo *rarans oo AIBNIE | Bhindo supportor, 8 5L MUTOE oo iveenes 25,1
Gridiron, J. M, Adams. ....oveees « D11 | Shafting couplor, W, T, MoOMOKLEOTS. . .vveererrnessen A

Guard fingor, J. O. Brown..... , N6780 | Sheet metal con seam, B, Norton. Lo N5m
Hamo fastonor, H, N. Boam., ¢ oo IS | Bhinglo bolts, mill for suwing, J. Im u.,u o N5HN
Harrow, 8, F, Roynolds. ... . cen 215970 | Ship's hull, 1. M. TUOKOL. cvvrsvrernnees o 25
Harrow, sulky, G. W. Riley ., « N5TIL Bhire front or dickey, G, €. Honning 216343
Harvostor rako, O, Lidren 1r) o BN 8hoo elnsp, King & Hammond ....... o0 15004
| Hants, ventilating, Waddoell & iluuu o« 25 | Bhoos, button holo for, W. ¥, 5., o 20

Hiy raok, C.Gralinm. oo Sesnens anasrens 215,914 | Sleklo, eto,, holdor, 1, B, Fuller .., oo A5
Hay rake, horse, W, 8 ATOHBLL vevsinitenosyssesy « 26,731 | BInk valvo, Crossmbn & Somos. .. ..oeve 1Y

| My rako, horse, W. C. Kingsnorih, ..., wone MHU00  Bknto, rollor, L, 15, Juokson, Je...oee seess con 550
Hay rieker and Muclmr. B. FoJONON o iiieninvnnins 210,990 | SkIdy WL L DOULY o vvviveriens ctrvinannns won 216500
Hides, muoching for ascortaining tho area and Hlod, BT 0gdon. oo oo woe B0

| wolght of, D0 Winter oo, oA TNam TN QU5 H50  Mlod propollor, I, BLoo) . ..viviiiiicrsassrsans vor 210,584
Ho0, T« QIMOT s csviespsasavusssass woe 215,598 Bmoko and dust exeludor, J, B, Driesbach ........ 21650
Holdback, vehiele, R. T, Barton ... veee JIBTIL " Buow plow, J. M. BalAWID . c..corsrsancccaanss dosnas 25580
Hop polo puller, B, G. Chapman ... weees JBTY | Sploning machine spindle, D, Kolley.. e 215500
Horse clothing, J. C. Simpson...ccooveriiiiss corine B985 Spooling gulde, € SallVAD, . oovvviiiecerienns vor 15090
Horso detacher, J. Carr........o. seasernnse 557  Spools, throad fastening on, W, E. Barrows, ...... 21559
Horso dotachier, R, H. Oakes. vo 25201 Stall for vessols, cattle, B, AIDEO. ... ecurvnienias o« NLA5
Horso detacher, W. H. Petrea........ 215005 Stamp, cancoling and dating, \W. J, Blackwell..... LA
Horsoshoo, Moebs & Landschneldor. +o 216,764 Stamp mill eam, J, Soott, - o N59%0

Horseshoe nall forger, L. 8. PArro «...ovevinnees A58 Stoam boller, tabular, G, H. Corl « ALR

Hose coupling, car, F. Woodhrldso ..... 210010 | Btoam engine beaw, G. . Corliss........ vee JIA5R
| Hub, vebiclo whoeel, J, L. Healey .. veens 15711 Steam engine, compound, G. H, Corliss . . e ULTO
! Hydraullo elovator, H. Snowden ..ooveeen i, 215085 Steum engine oylinder, G, ., Corliss ...... . anmn

Ilydro-pnoumnuo enging, C. l‘lshcr ................ 215,002 | Stonm gonorator, M. J O'RIeIY . oovienas vos OEYU

" Inconse conl, compound for, B, W. J. Lindesmith 216,045  Steamaer and drior, grain, L, HOrson <., 265919

Injector, Fulton & Proeger....ccoooveeiiireiiiinnes .. 215,000 ' Stenclly, producing nutographio, 8, 8. Nickerson. 21552

Injector and ejector, J. FL Irwin...oooiiiiiiiines 216,521 | Stirrup, saddle, P AL Do La NUX oiiviieiennsnninnes 215042

Instrument case and dental engine, combined, 8t00), D. B, Reynolds, c.ovviivnen

B M. WIkerson c.oiivieeciicees waes Stove, cooking. J, B. Long...

! Invalid chair, adjustable, F. Bohsort Stove, heating, J. P, Clark ..

| Knitting machines, knocking over bit for, W. D Stove, heating, M. Helbling....ovvieenes
Ormsby . coovneee N A AR R T B P 215,93  Stoves, Jong center and reservolr cover

Labols, pictures, ete., hine for varnishi | Burton € @k.. * esivecsssassevsaadne sovaer

ing, and sizing, J. T. Turner........ouee 2155845 Straw cutter, J. DIeK, I covivrcannass

Amaigamator, T AL PRelps . .oiiiirieesssensesess 25970

Aungoer, W, HOYDuvininin e 215,744
Dag fustener, A, Gloason e 205,758

Balo tlo, A, Gates, . ovvee
Bale tie, J. 8. Kennedy ...,
Ballng pross, J. Wohl......

Hoasin, wash, G, W, Doan oooiiviiiiiiniee
Basin cleaner, wash, J. L. Hutohinson .

Bllliard cue rest, T Watson «oovvciveninnes
Boot and shoe heel plate, 8. C. Swett, .,
Boot and shoe toe strotohoer, W, Nagle.....
Bottle eage, Willlams & Greonwood. ..
Bottle cork fastener, T, 1L, Shahan.......
Bracelet, self-adjusting, W. A, L. Miller...

Brald package olasp, D, & D, L, Goff (r)..... 8,7%
Bran packer, J. E. Belb oviiiirieinrninns - 25787
Brick, ete., burner, J. & O.J. Foster. s 215904
Brick burning kiln, E. G. Kemper .. . 5.9

Brick machine, T. B. Cnyetoﬂ

Batter package, W. W. Rodgers ...

Button and stud, C. G. BlOUIDET...ccvsesssnnrsssves <0550
Button card, J. Th Aser
Calendar support, Pruyn & HYBtS ...oovveeceenssnes 21090
Candle, electric, J. B. Fuller...........
Carding machine cleaner, P. Hauser ..
Carpet fabrie, W. Wallace ......
Carriage, child’s, J. W. T. Hi

215,90

215,90

nsen

215,94

Casting huba, mould for, V. Price .......... cvncosss TINTED
Casting ornamental figures, composition for, A

Kiesele ..oovunennan ST S s AP um

Chain, driving, G. Vickers...... s NS0

Chalr leg tenover, F. F. Parker 25,507

Chalr seat and back, Bemtwm s

o us

nsx0

naom

2159500

» 597

mmmm&.a M. I(cnmdy anesrsqes TNNTH
Clocks, making wires and arbors of lock work for
striking. F. A, Laneo ....... WersbssnesrabsiasssaeniRUNIIN

Coin package, W. V. Brigham. .
Copying press, W, L. Imlay....

Cotton and bay press, J. K. Hawkins. . . sl
Crochet needle, W. Ross ......... sous passssersecioss I
Cultivator, 0. A Craln. . ociieiininn . NASS
Cultivator, W. Jones.......... .. 315901
Curtaln fixture, C. Creton ........ocenvee es TNHX0
Dental hand pilece, H. D. Justi .
Desulphiurizer, A. M. helps ..., < M
Dismonds, mounting, L. Taverdon. . 21680
Dish washer, L. Warmen..  ...coovceeeinane 218,001
Distilling petroleum, process and appamtus for,
Fi RS cissmasna 5 s sabasssbisnivasannaa - RUNID
2590
7590

asenees DD |
mummmvm. nuu

Eave trough, C. W. Haucke ...
¥z packing box, L Karel ...
Electrie Nghter, Colntepas & Rouchel. .......
Electrical switch wires 10 blodiog Ml.luloh-
ing, J. B. Hamilton . aVaapdssopsasspvatace BURINY
Eloctroplster, H. & 1L W. lanjoy cal (r)..

e ATHD |
Bavelope, A, CBAOY .....cociiararesinvocinssass os SN |

Lndder hook, adjustable, D. P. Foster. . 215729 Sublimating apparatus, L M. Phelps ..
Ladder, platform, A.J. ADArews....... «e 215,712 | Surf boat, R, H. TUCKOr. oeaerricnsrsesn

Lawmp, E, Blackmon ....coieeerineies . 215,87 | Surveying Instrument, I, Humphrey....... ¥

| Lamp, B, M., Lowden (1) ........ 8,729 | Swipe holder, W. L. Pitts....... wee 215,00
Lamp attachment, L. W. Peck.. 215,964 | Tag fastonor, B MOrtis. ..o vassrerevencases savsess 2500
Lamp bracket, H, R, Mills. ..., .+ 215,955 | Tapping pipe fittings, machine for, D, Ackerman, 215710

Lamp chimney, C. L. & C. Bartholomow,
Lamp chimney, globe, J. H. White.....

215,75 | Teaching arithmetle, device for, 8. P. Halleck.... 21506
216,007 | Teeth, artificlal, J. W. Holt.oooiiaee

Lamp, eleotric, W. Gllman ........... . 215910 | Telephone switeh, H. L. Roosevelt

Lamp shade, P. K. Guild.......... D .« 215,816 | Tether, Fox & Cottrell......... aavsnes 255
Lasting machine, Copeland & Woodward... 21539 | Thill coupling, H. F. Galnes.., A58
Lathe, grinding, C. Fest ...cvvuveieer cacraninne 215501 | Thill coupling, R. W, Hawes .. 590
Lawn sprinkler and hose reel, E. L. Abbott.. 215,709 | Thrust block. J. 8. WSO «vuvuesrevinservansenancs SHNED

Levoes, constructing, M. C. Lawton ....... 215,943 | Tile moulding for holding tiles, C, A. Wellington. 2558

Lifting handle, W, H. Hart ............. 215,799 | Time 100Kk, T'. SHAW.... cvt sesssssssse ssasneasanesee SUNIIT
Line holder, J. J. W. Wilson .. 26,008 | Toy pistol.J M. Keep ... anppesesmace . DA
Load binder, Holler & MeDaniel........ 25746 ; Tumbling rod knuckle, O, Q. Hayes .. . nhey
Mall bag dropper, Brauchler & Sindorf.........o.o0 215573 | Umbrella framo, J. Minlero ... ... + NS

Mushing grain, spparatus for, J. A. Eberhardt.... 215811 | Valve gear, stoam engine, G. B.Cuﬂn. .M s
Mash tub, G. YOUDE vveveeereiesirsriersnerenseneans 216011 | Valve, steam engine exhaust, G, L. Cwll-....... 215506

Mensure and funnel, G. W, Shuw. ... Vapor burner, Z, Davis L0
Mechanieal movement, T. W. Eaton Vehicle dashboard. 5. J, Warden....... aresensases TIGIR
Mechanieal movement, C. Tyson....... ’ Vehwiupuu. Spalding & M..................“
Metal bar reducer, G. J. Capewell..... ersnevsensens SITED. | WUk J. E. Bro

Metal shearing machine, C. A. & L. K. Willlamos, . 215750 Veneefnndnm-wthe w m.......m.

Microscope, W. H. Bulloch . veerees 15578 | Vent, automatio alr, J. . GTEDEL ..covvrrerinriiine TN
Milk cooler, Ford & Butler . 215005 | Ventllator, G. R. Buffham wm
Milk pan, C. C. Falrlamb ..., 215512 | Ventliator, L. J. Wing... .. asenssassenss saapsan RINITD
Milk sotter, F. G. Dutler (r)....... e B33 | Wagon, beer. J. G. URsoeld......coorcesnansnerenses ST
Moth proof fur case, C. M. Parker ..... oo NN5.855 | Wagon, buck board, B. A, MOTSE c.veeceriersesesees SN
Motion converter, R, ", aonloln. 215572 | Wash board, F. Freligh......ccioiiinicasnasasanses TANG
Mowing and reaping machine, G. 0. 8. Conway... 21572 | Weather strip, I. Bennett ........c

Musioal instrument, mechanieal, E. I Rwdhn.. 21551 | Weather strip, H. L, Hyre ... S0

Nut 100K, G, W, RUINOS. . coenrervarioninrsssnnssssse 205556 | Wind engine. J. W. Kelsey ..
Nut lock, J. D. Van UBeathuysen.. Windmill, J. Mlﬂu............................
O, ete., can for, J. D, PIerce. oov o o0 Wire dmwing, lubricating material for use in,
Olls for Wlumination, heavy hydrocarbon, . A. L. Brown.
MAETII (F) <; 0o sveis ciairsnsnusaryinasnmrinnasuvats LINEI] XOKD mmmu&& Brown,.. .. 20501

Ore pulverizer, [ M. Pholps.... covosninn QIS 06, 205007
oy 'rnwnnuxs.

Ore pulverizor and separator, A. saeeves TIAMIT
Organs, podal sttachment for reed, G. 1, Kelly..., 715522 | Capsuled medicine, 8. LImOUSIA .....ccoeavsnssnnssses 1980
chewing tobaceo,

;

Ore roaster, revolving, D. W, Brunton .......ce..
Orrery, A, MaNg. ..ovvevrarerisnass
Palls, removablo cover or front for, Mayo &

ASKINIOR ¢ o5 s cavsrsansnassasanageavass
Paper box cover machine, M. ¥, Wilson....ooous
Paper machines, automatic feed for, J. T, F.

MAODOODIN v o sxve s mus. supssarinarns s pihonsmes
Paper pulp from wood, making, W. B, Farrell, ...

Paper vessal, W, C. RILCHIO . ooiivuinnimnsanasnnsns
Pen, fountain, L. . Falrchild ..,

§§§§§§§ & B

Moture, A. ¥, Omig . o
Pitwan connection and erank pin, D, 11, Cooper.. 25,796
Plalting machine, J. EL Brown. ..o riosvers sy TR0
Planter, corn, W, W. Goodwin, ..,

Plow, sulky, T, B Jm.........................lll.ll
l'lonormo.nmmu ofdnubtm
mont for, M, Tlarmis ... < N5m5
Polisher, tumbing, J. W, FIYste . ooouiiicononninns. 25
Poreelain, box and cover for firing decoratoed,
MMw.W.A NOWAOR 1vvorerscueren - 2S5
Printing. autographie, W. T. nm.............. M9
‘ Printing machine shoet deliverer, 8. 1. Tucker. . TI55H
Printing surfaces, embossing metal for, A. C. &
‘ G.R Carey.... «eiosee '

xl'!ln.lnlllnuvuol.c " cm.. VAN R
Pamp, C. 0. Grove ..o iviiaconminis
Pamp plunger, G, 11 Corliss, ...
Pump, submerngod, J. M. May..

Envelope or doublo postal oard, L. . Rogers,.... 215,78  Pump valve, G, 1, Cortiss ...
Fun, automatic, F. ROokenDSOh . .oiireeresioneeess JUBIW | Mumping engine, stoam, G, . Corlles. ..
Farm gate, W. Claypool . cornssnsersanessss TS | Pumping engine, G. 11, Corlise.

Farm gate, automatie, L, '«T “-

Fence, J. W, va ................ Sosven M MIMM.I.I‘. 1§ 1 | TR
'mmmm!ovmm B l'.l'ouwt 215,70 Mlmmwhi . Niekum..
Fenctng, barb £or wire, J. 8. Ceowolle......uuersre. 2588 | Iallwny Lok, portablo, M. Pesant
Filter, l.‘.W.Kldnny.................. cone RIB0M | Nofrigornton, 3. 1. Ast oo
Firearm, G. W. Cllloy .. coes STN | RIBBON clawp or olip, C. O, G Mubert ,,

of less than 800 yards lo Jength? A, 2 or 3 Fuller cells,

Firo oscapo, B, M. DAl ..corviensaries oo 2ATI0 | Itivol, tubmlar, B, L. DAGNIEDA......o0s g

Flywhool, G. 5. COrlss ,ovvevrnere. 25806 | Roll fur formiog motal articles, G. J, Capowoll...
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Engrari sy Aead advertiseenents af the same rale
Ih:a:!""“"""""" ax the letter press. Adver-
Mmummum affice as eanly
as Thureday morning (0 appear in next iseve.
THE

HancockInspirator.

ADDITIONAL TESTIMONY.

MINERVA, 0., November 15th, 1978,
Mosars. FAIRRANKS, MORSE & Co,, Pittaburgh, Pa.:

Genta: In regard to the * Hancoek Inspirator.”
wum say that we have been using a No. lol';‘nr (l:c ln'a:
R A S R T
an . nsplrator
2 feot and furces it s feot into lhepbullﬁr. .":’l oes RO}
require more than 2 Ih, steam rmuum. It does not
steam as a pump, and if the water happons
Hittle follow m"nMA:R? ‘l': g&mct lhlr;mx“h. oo fo'm '”q:l s
" eam
our boller is full onough, x‘our- m"ly. i

T, D, YOST, Plonver Planing Mills, Minorva, O,

Tiustrated and descriptive cat N
au:nto ptivo catalogues sent on appli

Hancock Inspirator Co.,
52 CENTRAL WHARF,

BOSTON, MASS,

The sattention of Architeots, Engineers, and Bullders

Is called to the great decline in prices of wrought
STRUCTURAL TRON.

It Is believed that, were owners fally aware of the small
difference in cost which now exists between iron and
wood, the former, in many cases, would be sdopted,
thereby snvhlg insurance and avolding all risk of {nfer-
rurlion to b in o q of tire. Book of de-
talled information farnished on application.

\!
The Combined Striping Tool and
Alphubet Scale can be used for
striping walls, cellings, panels,
i ote., by any one. The Sciulo shows

atu ﬁllnmllm exuol proportions und space of the differ-

ulphabots,  Price, 81, Patent Veneors for grainers
or learners, 75 cts, o wot, JAS, E, HAMMOND, Munuf,,
New Storeham, K L Good Agents desired.

A LIGHT TRANSPARENT SATIN FINISH WATER-
proof, Producing the most wmagniticent surfuce. De-
velops colors herotofore unequaled, DORMAN M'F'G
CO,, Now York,

BUSINESS OPPORTUNITY.

$15.000 will buy an established and paying manufactur-
ing business., Address " Administrator,” Newark, N. J.

THE FORSTER-FIR-
MIN GOLD AND SILVER
AMALGAMATING COMP'Y
of Norristown, Pa., will grant
state rights or licenses on
cusy termy, This system
works up ro assay, and re-
oovars the morcury rapidly.
Apply 85 ubove,

PITR e
TO MANUFACTURERS. — WANTED —
Some good frm to make and sell on royalty a valunble
and salable patent, suitable for the hardware trade,
Putent allowod April 80th, 1579, For partioulurs, sddress
JOM GLEICHMAN, Stuart, lown,

THE

! forming o completo und interestin

Scientific

Awerican,

13

s

six broad Colum
Post Paid, to any
1, 1880,

HOR FHALER

WEEKILY SUN.

A large HEight Page Sheet of Fifty-

ns, will be sent,

A ddress, till Jan.

A DOLLAR.

Address THE SUN, New York City.

14 SMALLTOOLS LATHES &¢
¢ oR MACHINISTS, CARPENTERS AMATEURS &
EVERY BRANCH 0F MECHANICALTRADE SEND FOR
CATALOCUE. TALIMAN&MSFADDEN. PHILADLPHIA

Pond’s Tools,

Engine Lathos, Plancrs, Drills, &ec.

DAVID W. POND, Worcester, Mass.

EDMUND DRAPER,
Mavufacturer of First-class Engineers’ Instroments,
Established tn 150, 226 Pear St., Phila., Pa,

No Sawdust’ No Planing!

Thin lumber, 1.16 to £ Inch thick, cut and seasoned by
our recently patented machines, equal if not superior to
the sawed and rlnnod wood, baln;: smooth, tat, and in
all cases perfectly seasoned. Used by the largest mana.
facturoers in the country, and giving entire sstisfaction,
In addition to our specialty, our usual complete stock
| of sawed Hardwood, Lumber, and Veneers, igured and
| plain, Burls, ete.

GEO. W. READ & CO.,
186 to 200 Lewis Street, New York.

“The 1876 Injector.”

Simple, Durable, and Reliable. ul
valves, Send for fllustruted d:tu PSS 20 soetil

RUFFNER & DUNN, Patentees

and Sole Manufacturers of the Excelsior Steel Tube

Cleaners. Price $1.10 per inch.  Send for circular.
:‘CUU\'L&LI’.L FALLS, PHILA., PA.

STEAM PUMPS.

HENRY R, WORTHINGTON,
| 230 Brondwany, N. Y. N3 Water St,, Boston,
1 I‘ll
| SAzes
SreaM Posps—~Duplex and Single Cylinder

Price list issued Jan. 1,1879,
with a reduction exceed-
ing 30 per cenlL

O11 METERS,

WORTHINGTON DUPLEX P'OUMPING ENGINES FOK
WonKs~Compound, Condensing or Non-Cob-
Usod In aver 100 Wator-Works Siations

WATER METRNA,

NATIONAL BOLT&PIPE MACHINER7 co,
MIRS.OF HAND & POWER B0LY & PIPE CUTTERZ, BOLT
POINTERS, BOLY HCADERS, HOT & COLD PRESIED NUT MACHIN-
CAY, TAPS & OICS, &c. SEND FOR CIR, CLEVELAND,O

. q N . o - v
THE FOSSIL FORESTS OF THE YEL-
LOWSTONE NATIONAL PARK. By W_IH. Holmes. A
vory Interesting and valuable paper descriptive of the
romarkable * Voleanle Tertlary ™ formations of the
above reglon, 659 feet In thickness. Jllustrated by an
ongraving « the north face Amethyst mountain,
“H0 1, high, the river bed 6 1. high, showing the
position of the multitudes of anclent forest tree trunks
uf glgantic sl turned Into stone and now standing on
the cliffs, together with many other Interesting geologi-
cal particul Contalned In SCIENTIFIC AMERICAN
| SUPPLEMENT, No. 18, FPrico l0cents. T0 be had at this
‘ uffico and of all newsdealers.
!

!

STEAN PUNPS

SCIENTIFIC AMERICAN SUPPLEMENT.
Any desired back number of the SCIENTIFIO AMERICAN
SUPPLEMENT can be had st this offioe for 10 cents, Muy
also be had or ardered through booksellers and Bews-
dealers everywhere. MUNN & CO,, Publishers,

37 Park Row, New York.

Wright's Pat. Bucket
Plungers arc the best.
Varrey Macuxe Co.
Easthampton, Mass,

&{ﬁf 'vr*—'-f—;
9 X 4 Lxr—o—

MODELS, and muterials of all kinds. Catalogues free.
GUOLNOW & WIGHTMAN, 1% Wash’n St,, Boston, Mass.

Shafts, Pulleys, Hangers, Eic.

Full assortment in store for Immediate delivery.

WM. SELLERS & CO.,
-79 Liberty Street, New York.

OUTWARD MARKS OF A GOOD COW.
By (‘alpt. Jonx C. Monrus, Pa. Carelessness in Breed«
ing. How to Select for Breeding. Marks of the Hand-
some Cow. Cure and Tralning of the Helfer. Infallible
AMarks of Good Milkers. Distinguishing Marks and
Characteristics of the * Bastard” and the * Bogus®™
Cow, ete. Contained, with vseful Eemarks on Bee

THE DINGEE & CONARD CO's

ROSE!

1
THE BEST IN THE WORLD.
Our Great § ty is {rmnnq and distriduting
these Bea Roses. Ji'e doliver Stro: Poi
Plants, suitable for immedialz bloom, safel; mail
at all post-ofiices. 5 Splendid \'n.riel.L, your
choice, 2ll labeled, for $13 13 for $35 19 for $3;
26 for “fu 35 for $53 %5 for $10; 100 for $§13.
G?‘Smddor ou‘rl l\lﬁ\v Guide to g&oce Culture—

ges, ustrated —and choose from Over
mpr'\."nnﬂf Finest Sorts. Address
THE DINGEE & CONARD CO.,
Rose Growers, West Grove, Chester Co., Pa.

“'OOI)W()KT" SURFACE PLANERS, $134  “laners
and Matchers, £350, 5. C. HILLS, 73 Chambers
Street. New York.

THE BEST!
THE HAGERSTOWN DRILL.

The most reliable and sucoess-

“" T, /('I ful GRAIN DRILLS In use—can

Al change quantities of seed while
; in motion—the STANDARD FER-
TILIZING DRILL of the Middle

rr e

AT-

HOE AND GRASS SEED
Manufacturers of the CELEBRATED Vic-
TOR DOUBLE HULLER CLOVER MACHINE. the Best in

TACHMENT,

HAGERSTOWN AGRI-
20., Hagerstown, Md.

the World. Manufsctured b
CULTURAL IMPLEMENT

$77 a Month and expenses tecd to Agents.
Outfit free. SHAW & Co., AUGUSTA, MAINE.

For breakin,

FOR I

N B

users of such will be held uccountable,

hard and brittle substances to any size. Endorsed by the lead!
Tanufacturing, and Railrond corporations in the

Flest Premiwm wherever exhibited, and hundreds of testimonials of the &

A NEW S1ZE ISP

! EFT ALL STONE CRUSHERS not made or lleensed by us, containing vibmtory convergent jaws

notunted by urevolving shaft and fdy-whoel, are Infringements on our patent, and makers and |

Culture, In SCIENTIPIO AMERICAN SUPPLEMENT No. N e s~ i
135, Price10cents. To be had at this om d of to sell our Rubber Printing Stamps. Sam-
newsdealers. 5 QAOTASE S sotatel BIG PAY ples free. Tuy’lor Bros. & Co., Cleveland, O. |
BLAKE’S STONE AND ORE BREAKER AND CRUSHER.

ze. Mining,
United Stutes and Forelgn i

da { ighest character,
ECTING AND LABORATORY USE.

Addross

BLAKE CRUSHER CO., New Haven, Conn,

THE

Scientific American, Export Edition.

PUBLISHED MONTHLY.

The Scientific Amervicnn, Export Edition, Is u
Jarge and splendid periodical, sued once s month
monthly record o
ull Progress in Belonce and the Useful Arta throughout
the World. Each numbercontalng about one hundred
Inrge qunrto puges, profusely illustrated, cinbracing :

STEAM FIRE ENGINES (15 made) AND
JACKET HOSE (patented for Swoden) of tho best
quality, to be had of J, W. MALMBERG,

May, 1570,
LIGHT DRAUGHT, FAST, STERN |
Wheel, Steam Yachts. These yaohts aro 3 foot lnm]'.u
feot 2 Inches beam ; draught, 16 tnohes; speed, 7 milos |
an hour. Designed under direction of Col. K. W, Farqu-
har, U, 8. A, by M. Meigs, U. 5. Clvll Engineer, U, 'S, |
Works, Hock lnfl'mu. 1, With working drawlings, dimen-
slons, and particulors of vessel, engine, boller, and
wheol, furnished by the suthor. I'he servicoablo
charactor of these boats, their almpllcll{ of construo-
ton, roominess, und light draught render them vory
desirable, especially for shallow waters.  Contained
in BOIESTIFIC AMERICAN BUPPLEMENT No. 170,
‘l"mi‘l' 10 cents, To be had st this office and of all news-

calers

Stockholm (Swoeden),

Baker Rotary Pressure Blower,
(FORCED BLAST)
Warranted superior to any
other,

WILBRAHAM BROS.
2818 Frankford Ave.
PHILADELVFUIA

TEAM ENCINE
AND BOILERS,

Wood nod Ivon Working Muachinery.
(Bond for elroulnrs,)

GO, M, CLAYYP, BELOHER & BAGNALL,

Muonngor,

WIUrorooms i $ |
40 Cortlund Stroot, N. Y, |

' onr nko §5 1ny in thoelr own elty or town,
LADIES qan wmaka 36 n day fn, thalr qun, Gt of O

WHEELER'S PATENT WOOD FILLER |
fills the poros of wood perfectly, so that 4 siooth wh
I obtalned with one cont of varnish, Sond for ofroular. |
Loition this puper. BRIDG EPORT WOOD FININLL-
ING CO., 4 Blocokor Streot, New York.

PERFORATED METALS,
IRON, COPPER, BRASS, OI ZINC PLATES,

or less, any len,

in, wido, 11610, thick,
3 O Liborty 8, New

LIDGERWOOD My (O ork.
!
PATENTI D ARTICLES, MACHINES,

8o, manufactured tn Franoe secording to the Luws by

the Sootat wnyme ponr PExploitation de Brevots,

HRue de Flandro Paris. Fries Hoferonoos ! Mul'kull
Bowlug Maobine A )wiation, Boston, Moss,

(1.) Most of the plates and pagos of the four pn-vmllmi
Ixsues of THE SCIENTIFIO AMERICAN, with ltssplendid
engravings and valuable information, Every
number has from seventy=ive to one hundred new ons
gravings, showing the most rocent hmprovements and
adyances in Sclence nnd the Industrinl Arts
2 Prices Current, Commercinl, Trade, and Munu-
fuoturing Announcements of l.wul(nx Houses, In oone
nootion with theso Announcomoents many of the Princls
il Articles of American Manufaoture are oxhibited to
ho eye of the reader by means of splondid engrive-
ings 3 the whole forming an olegantly }-rlnlwl sStandard
Catalogue, or Pormanont Directory, of the Latest and
Bost American-mude Goods, nlways under the oye of
the forelgn buyer, constantly intuencing his proforonces

und purchoses. y
Scientific Amoricnn, I".x'mrl Edition, hns
n itoed clrculntion Jo Wil the prin.
olpul Citles und Commoercisl Contors of the World
It s regularly recelved and fled for pnl'.llu X~
pmination by nearly all U, 8, Consuls, Go Into
almost any Amerjean Consulate in any quarter of
the globe, and the objoots of groatest Intorest there to
bo found are tho numbors Of 'THE SOIENTIFIO AMEIU-
OAN. Forolgn Merchunts, Buyers of yods, and
others uro u'iwnyn- roforrod by tho Con ar OMmolnls
to tho puges of this Journal, ax containin tho most ro.
ount announcements of tho bost rellablo. Amoerican
Goods nnd Muanufaoturos, THE BOLENTIFIO AMBIICAN
{s ulso on fle in the Pringipal Cafos, Club Hoomy, and
Kxohanges, Among the re ulnr «_ulm-rllwrn for T'ux
NOIENTIFIC AMERICAN, jix port l'.tlllhllll. are leading
Comiporeinl Houses in forelgn eltios, Engineors, Direcs
other promis

tors of Works, Governmont Oflcluls, and
mont  Infuentisl WIPRON, Hegular flos o thin
enrrlod on all the principal loes of

W OAPO o
"”"ER aly:n]‘: 8, forelgn and conatwisg, loaviog the port
vow York,
axport publteation sent from the Unltod States
ronolios ko muny rondors ns Ty SO1EN 10 AMENICAN,
Export Kdition™ 1t 1a by far tho most splandfd, satisfnos
tory, snd superior Export Journal over brought bofore
tho publio. Tts pagoes aro 5o nrrangod as to parmit tho pubs
Hoution, nt vory low prioos, of Inege nud hundsomoly
AII-IrIn\‘ml ndvertis Amoricnn uu-ulln

"

Munufnet wyhnus, whic
nre alwiys 1 CLive ro fovelun purohnsees,
Ty SCLENTIVIO AMEMICA N, Bxport Edition, alroady
enjoys the advertising patronnge Of many of tho
Groat Manufaoturing Establishmonts of this Country,
who tind 1t to boan UNIIVALED MEDIUM '(.“" R ?
CURING NEW ORDERS AND H.\'l'l':.’;ihl.:{ﬂ a1 N.\':bl‘.,
If you wish 1o Inorense your Dusiiness, try s
huml.:ulm- adyertisemaont for ane yolr vontinuausly, In
THE HOILESTIFIC AMERICAN, ll-.1||'u-|l l"l"a;lll.L tl}ll:l‘!'l.;rr:
550 & yonr for o full page; hs MAR [}
:::-u-'. !r':‘b; |ll||'-c'||[l|l”| |‘m:4--, L (LY Il:‘f-ymulr mtos in
fghtly Inoreased propartion
& #ul)ll,nhwl nhout the 20th of each uluu(llp : R
Singlo numbors of THESOILERTIFIO AMERICAN, Export
Edition, 6 conta 10 bo had ut this 6o and wt il the
nows #toron.  Subscriptions, Moee Dollare o year; pant,
posSLpALl, Lo a1l parts of the world

MUNN & CO,, TURLISIKIS,

TORS

D HYDRAULIC

o, SHAFTING PULLEYS & HANGERS

I 1 LS. GRAVES &S 0N ROCKESTER MY

FOR SECOND-HAND ENGINES,

Address HARRIS IRON WORKS, Titusville, Pa.

‘ountries. |

|8
:

Scientific Amevican
The Most Popuhrl;(c)lznn‘!f 7"93.pel' in the World.

VOLUME XL—NEW SERIES,

Tho publishors of the SCIENTIFIC AMERICAN beg
to announco that on the Fourth day of January, 179, &

new volume will be commenced, It will continue to bo

the alm of tho publishers to render the contents of the

now volume as, or more, attractive and useful than any

Of Its predecessors,

Ounly 8$3.20u Yenr including Postage. Weekly,
32 Numbers o Year,

LOCOMOTIVE ENGINEERING.—THE
mont recont and best examples of Locomotive Construo.
tlon, with scale drawings, tables of principal dimen.
stons, genoral description, ste., are given in the SCLEN-
TIFIO  AMERICAN SUPPLEMENT. The following
may bo hiud at this OfMice, or ordered through any Nows-
dealer, Sent by mail prepaid, Plesse ordor by tho
numbers here given,

Erpreas Locomotives of the London, Chatham and
Dover R, R. Tank Locomotives. With Specitioations,
Dimonsions, Particulars and threo Engrayvings, Supplo«
wment No, 23, 10 cents.

Locomotives at the Centennial. A series of Eightoon
Outline Hlustrations, showing the Principal Locomotives
axhibitod at the Contennial, with tholr measures, and u
tablo of Q‘rlnul‘;ul dimensions of euch locomotive, Sups
plement No. 35. 10 cents.

Baldwin Locomotive.— Largoe engraving in sectional olos
vation, with measures, scale, and table of dimoensions.
supploment No, 385, 10 conts.

Narrow Gaupe Swedish Locomotive, with cno pago o
ongravings., Supplewont 41, 10 cents.

Locomatives of the Eighteen Inch Railway ot Crowo, Eng.
T'wo engravings. Supplement 44, 10 cents,

Locomotive Passenger Engines of Midland Ratlway, with
table of dimensions, Throo engravings., Supplomont
No. 27, 10 cents, The sumo numbor contains oport
of yaluable Information given before thoe astor
Mochanics' Assoclation, concerning Locomotives and
Lovomotive hmprovomoents,

Narrow Gauge Locomotives, Indlan Stato Rajlways, one
geaviog and dlmeosions, Supplement No. 33, 10 contas,

New Ratlway Locomotive Crane, by Black lawtnorne &
Co. Four engravings to scale, d\un-unluus ute. Supplos
mont No. 34, 10 cents,

New Road Locomotive, by Marshall Sons & Co. Goneral
desoription aud one engraving, Supplement No. St
10 conts,

Bryress Passenger Locomotives, Gront Wostorn Rallway,
With fivo engravings, and tables of wll the prineipal dis
wenslong, Suppleomoent No, 35, 10 conta,

Locomotive for Burning Petrolewm.~Usad on 1ussinn
Rallwoays, With deseription and fAyvo Hlusteations, Sups
ploment No, 63, 10 cents,

Steam Trolly or Chair,~Usod on Oude Rallway. Two
ongravings., Supplewent No, 63, 10 ceuts.

SHEPARD'S CELEBRATED
2390 Screw Cutting Foot Lathe,

‘-_" Foot and Powor Luthes, Drill Prossos,
Sorolls, Clroular and Band Saws, Saw
Attachmonts, Chinoks, Mandrels, Twist
Dirills, Dogs, Callpors, ote, Send for
catalogue of outfits for wmatours or
wrilsans,

H, I, SHEPARD & (0,
B, B 80, & W7 Woest l-“r--nl Hiroot,

1 Pank ow, New Youx,

Clucinnatl, Ohlo,

HE BEST STEAM PUMP in AMERIC

More than
4500 in use.

Sond for reduced Prioe List.
D E A N Ellrunn Nteam Pomp Works

Mado by HOLYOKE MACHINE CO,

b3 & 94 IYBEREY B

This widely circulated and splendidly ustented
papor I8 published weekly, Every number contiains six«
toon puges of usefal information, and s large number of
original engraviogs of new Invontions and discoverios,
ropresenting Enginvering Works, Stosm Machinery,
Now Inventions, Noveltios in Mechanios, Manufactures,
Chemiatry, Elootricity, Tolography, Photography, Archl.
tecture, Agricalture, Hortlenlture, Naturn) History, eto.

All Classos of Renders find In Tue Soresrivie
AMERICAN o popular resume of the bDost sclentific In-
formation of the day ; and Itis the alm of the publishors
to prosont It in an sttractive form, svolding ns muoh as
possible abstruse terms,.  To overy Intelligont mind,
this Journul affords o constant supply of instroctive
roading, Itis promotive of knowlodgoe and progress in
overy community whoro it olroulntes,

Torms of Subseviption, ~Ono copy of Toe Scrux-
TIFIO AMERIVAN will Do sent for one gear- &2 numboers—
postago propald, to any subsoribor in tho United States
or Canada, on recolpt of three dallnrs nnd rweonty
conts by tho publishors; six months, $L00; three
months, $1.00,

Clubr~One extrn copy of THnSOENvIre AMen-
CAN WIll bo suppliod geatis for eeery clud of fve subseribers
at $L0 caoh; additional coplos st same proportionate
mte, Postage propald,

Ong copy of THE SULRNTIPIC AMERICAN and one copy
OF THH BOTENTIFIO AMERICAN SUMPLEMEST will bo sont
fOr one yoar, postage propalid, to wny subsoriber in the
Unitod Statos or Canada, on recelpt of seven dollars by
the publishors.

Tho safust way to remit s by Postal Order, Draft, or
Expross, Money oarefully placed fuside of envelopes,
sovuraly soalod, and correctly addressod, seldom goos
astray, but ln ut thoe sonder’s risk, Address all lotters
and muko all orders, deafts, oto., payabls to

MUNN & CO,,
37 Park Row, Now York.

To Forvelgn Subsoriberss~Undor tho facilities of
tho Postal Union, the SCLESTIvi0 AMERICAN 8 now sont
by postdireot from Now York, with regularity , to subscerib.
ors In Groat Dritatn, Todia, Awstralls, und all othor
Teltiahy colonlon to Franos, Austria, Bolglum, Gormany,
Russln, and all othor Kuropoan Statos; Japan, R,
Mextoo, and all States of Contral and South America.
Torms, whon sent to forelgn eonntrios, Cunads vxoupted,
g0l for BOIEXTING AMERICAN, | your; $9, gold, for
bBoth BCIRNTIVIO AMERIcAN and SUPPLEMENT for |
your, Mhis lncludes postago, which wo pay, Remit by
postal ordor or draft to onder of Muna & Co., 9% Park
How, Now York,
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may Aend ofrertismients of the sone rate

maarurvmend, ar the lofler prese.  Advers

“bmﬂn-‘drdﬂmﬂm umf,
nfh-'-hy-mn\hy mmd-ud

AIR COMPRESSORS.
CLAY TON “T?;&Wmmﬂ w'o;:.hu.

4 AN & WATE

ROCK DRILLS,
gsglspnsssons,
BATTERIES, 7«‘;3‘?‘
POWDER. % %»'°
JUST PUBLISHED.

Two invaluable refereneo books fur Architects, Eogi-
noers, Rulldors, and others.
“Foundations and Foundation V. U Ono
Svo vol, oloth, mllluuuu.m- ‘riov, postpald, $1 S0
“ Plasterers' Manual.” Ono I2mo vol., cloih os-
trated.  Price, postpald, 0D
Specimen Book of H'B-n'ht(ae!nnl &
L‘m villas, ote , sent by mall on reosipt of
ew IN?0 lilestirated Catnlogoe nl practical
books on architecture. ‘1 entry, and bullding, sent to
any nddr\-s- -m rml bt roe &, -l.ml
\ l. & COMSTOCK,
\\ arren Sty New Y ark.

' [EMPIRE THRESHER

MANUFACTURED AT

HAGERSTOWN, Mo.

BY THE HAGERS TOWN S TEAMENGINE S

THE BESTIN THE WORLD.
SEND FOR CIRCULARS.

Lathes, Planers, Shapers

Drills, Bolt and Gear Catters, Milling Machines. Special |
Machinery. E. GOULD & EBERHARDT, Newark, N. J.

* of ool

ESTABLISIED 154,

JOSEPH C. TODD,

Exgiveen and Macmisast, Flax, Hemp, Jute. Rope,
Oakum and Bagging Machinery, Steam Engines, Bollers,
ete. 1alwo masnufacture Baxter's New PFortable Engine
of 1557, Can be seen In operation 3t my store. A one
hunn.;- weor portable engine, compiete, $135; two horse- |
pwor, $235; two and a half horse-power, =0 three
ree-power, §55. Ma~unfactured exclusively by

J. C. TODD,
10 Barclay St., Sew York, or Paterson, N. J.

Mill Stones and Corn Mills.

We make Burr Millstones, Portable Mills, Smut Ma.
chines, Packers, Mill Picks, Water Wheels, l’ulk-y& and
Gearing, specially adapted to Flour Mills. Send for

calalogue.
J. T. NOYE & SON, Busialo, X. Y.
~ THIS NEW

ELASTIC TRUSS

[abape, with ului;--a-g lhll

a canter, ndapts lu-lho.u
of the bd\-, while 0-.
§ L
v

the Hernla §s bedd securely dzy aud might, -Munahlnnw
tala. 1038 enay, durable and chosp. Seut by snil Cirvolars

tee.  Eggleston Truss Co., Chucago, L.,

HAFTING PULLEYS, HANGERS, etc.

jalty. Send tor Price List to
A&k l" ROWN, 57-61 Lewis Street, New York.

PATENTS at AUCTION.

gular Monthly Sales.  For termns, address N. Y.
PATENT EXCHANGE. 67 Liberty street, New York.

The George Place Machinery Agency

Muachinery of Every Description.
121 Chambers and ¥S Reade Stroets, New York.

*F PAPrYPn%an/’ e
u 3 - o, 4 -
TEEL WIRE OUERY DETee] SPRNGS. oo

234 .w. 28,57

Holly's Improved Water Works.

Direct Pumping Plan. Combines, with other advan-
tages, over older systems, the ﬁnllu'lnu 1. Secures b
variablo pressure & more reliable water su rply fur all
?ﬂ"l"lﬂ 2. Less cost for construction, Less cost
or walptenance . 4. Less cost for dmly supply b; lho
use of Holly's Improved Pumping Machinery. 5.
fords the best fire protestion in the world., l‘- l‘nu-ly
roduces Insurance riskscand promiums. 7. Dispenses
with fire engines, in whole or In part, 5. Heduces fire
departiment expenses. For information by descnptive
puupnlnl ur otherwise, addross the

um MANUFACTURING CO., Lockport, N. Y.

HW.JOHN

ASEESTOS S

Liquld Palnts, Roofing, Boller Coverings,

¢ Proof Coaung‘.
Comaonts, L PYIVE PR

H. W, JOHNS M'F'C CO, 67 MAIDEK U.Il, Y,

FOR EXPANDING MANDRELS, both Ior MMMM!“
snd Amateurs, send for circular o O, W. L E COUNT,
South Norwalk, Conn,

Steam Pnckmg Shcathmzl
0.

CENTENNIAL AND PARIS MEDALS,
uuwn s Friction Clutehes and Elevators.,

** New and Improved Pattarns,' 20 por cont, off 1i
VOLNEY W. MAKON & CO, Vrovidenes, 1t I, U, 8, A.

PHOSPHOR BRONZE
BEARINGS,
PUMP-RODS,

AND

SPRING WIRE.

Tlx.\m: MARKS

Scientific American,

[Juiy s,

e 187(),

Park Baniamln’x Scientific Expert Office, HMARTFORD
‘A!CK HOW,.NEW YORNK,

: Exnmines Roports on nyentions (o Inyestors ST l‘j /\ M L‘;() l I‘ IJ l:

COLUMBIA BICYCLE.
MO0 mtbow In ¥ howurs, :
Kasy to Learn (o Ride. Inspection & Insurance
COMPANY.
W. B. PRANKLIN,V. Prex't, J. M, ALLEN, Pres't,

An ordinary rider oan oulstrip
the hel hotse 0 & dars run over |
1. B. PIERCE, Ser'y.

comtnon roads. Nead Jcont samp |
for price st and twenty four page

nlalognn !
THE FOVE MVPU, Co., 1
M Numper Sreet, Hoston, Mass

BAXTER ENGINE FOR SALE.

A seoondhand 10 horwe -lnuvr“('nr:nm 11”. 15 horso
or, iy 1 conditicn 1 b sold clioa
o e T O-ENGILAYING 0, Well Harer, wud Peospector.
07 Purk PMace, N, Y, The Inploma and 1% ol nwarded It st
— —_ the Centennial n l- . ]
hand moehines orderod &

el Gond
netive \nn|~.n.< .l-:n ~| ". .ul week,

SPARE Tl" CROTON AND SAVE THE CONT,
pend for Ciroulars 1 Teormy

Driven or Tube Wells|= "M ™ W Wik mamevie.

forniahed to lan.v vomumers of Crodon and Hidgowood PDROF HAMMY Il~
Water. WM NDREWS& HHO s Water St N Y STILES & PARKER PiiEss CO

'Imnmlnlllu atent fortroen s American Driven Well
Investod In Wall Bt Stooks mukos
10 lﬂ lﬂ 0 fortunes avery month Nooks sent

Roots’ Rotary Hand Blower, frce oxpisinir avorything

dietown, Conn

Address BAXTER & CO,, Bankors, 17 Wall 8¢, N.Y

MACHINISTS' TOOLS.

New AND IMprRoveD PATTENNA,
Bend for new (lustrutod oatalogue.

Lathes, Planers, Drille, &o.
1 NEW HMAVEN MANUFACIURING CO,,
N New Haven, Conn.
FOR ALL KXNDS OF DLACKSAMITHING,

P, K. & F. X.R00TS, ¥'f"rs, Connersville, Ind.

S. §. TOWNSEND, Con. Agt., |6 Cortlandt §t,

COOKE & BEOCS, Soll'g Agts., | NEW YORK,
L SEND FOR PRICTD CATALOGUR,

il — |y

MPORTANT FUII Al L, CORPORATIONS AND
MANK'G  CONUERNS - Buerk's Watch-
man's Time Detector, capablo of nocurately con.
trolling the wotion of & watehman or patrolman at the
diffprent stations of his beat, Send for olreular
B, BUERK, I'. 0, Box 070, Boston, Moass,
Bownre of buying infringing Detectors,

KEYSTONE
Vertical Mill.

Stones made of the best French

Burr., For Grinding Wheat, Mid.

dlings, Corn, Food, ete. Prico as

low na any other first-class Mill,

(_trculnr- and prices furnishod by
» K. BULLOCK,

131 l:m‘o Ave., Philadelphls, Pa.

Deoxidized Bronze (Patent), supe-}
rior to Mhosphor-Bronee or any alloy of Copper und § |
Tin made by any other process. The bDest thing forj|
machine and engine journals and any purpose requir.
ing a frst-class tromee Motal, Tough, bard, homoge

neous, and of splendid anti-friction qn-m' Refer-
enoo tosome of the largest maohinista and steel works
Electro-Hronzing on Ivan, (New Patent) Inde.
structible and unchanging by satmospherie action
Use of these patent rights can be oblained on favor.
able termas, PHILLA. SMELTING CO,, Phila., Pa.

BOGAIIN'\" PATENT UNIVERSAL ECCEN-
TRIC MILY °—) “zﬂndlnc Bones, Ores, .“Am) (0]
Crucibles, H‘n- ’(, & -ulzﬂm’(bu ( u-,&r' R(::m. —_—
Oorn and Cob, » ‘a\v " URAT, e, s,
Sploes, Coffee, Cocomnut, Hnlw«i. A-bo-h-. Micn, 1‘0 LARGE f‘O\*l"\"‘RS OF FINE LIGHT
ote., and whatever cannot be ground h{ other mills. Malleable and (-l'll) Iron Castings,
Al for Painta, Printors’ Inks, Paste Blacking, ete. | We can offer nmcb\l Inducotmonts in the way of VERY
JOHN W. THOMSON, sucotssor 10 JAMES BOGAH- SUPERIOR QUALITY GUAMANTEED, and at falr prices
DUS, corner of White and Elm Sta,, New York. Being ourselves large consumers and ulr\n: the most
e - rfect costings, other work is losared the same atten-
lon. Mallory, Wheeler & Co., .\uv Haven, Conn.

(* Cards—20 Chromo, 10 Motto, 30 Ocean Shells, Snow.
DV tlake,ote. Name on,l0e. Clinton Bros.Clintonvilie,Ct.

BOILER COVERINGS.

WITH THE “AIR SPACE” IMPROVEMENTS.
THE CHALMERS-SPENCE CO., Foot E. 9th St., New York. Sole owners of the Alr Space Patents.

AIR, ENGINES, |_

J. LLOYD HAIGH,

Manufaciurer of

No water. No Engineer. Absolutely Safe.
nomical and conv cnz pmur knovm mu'muu,
ROPER AIR ENG \EOO 91 & % Washiington St., N.Y.

| of evo description, for “and Mint Gle

3 Am | Elevators, Derricks. Rope Tramways, Transm! n of
\ Power, ete. No.8f John St.. N. V. Bend for price list.

Phila., . .1876 l Plans and Estimates furnished for Suspension Bridges.

The VICTOR ROCK DRILL,

IIII T ANLI'E CO.,
STROUDSBURG, PA,
Emrn_v WHEELS AND C muoens

Andre L ] hH 'ul\)(
{ LAVERY e he ok

ROCK DRILLlNG MACHINES

AIR COMPRESSORS

MANUFACTURED BY
SEND FOR PAMPHLE TA

HOUSE DRAINS \

urteieuRoexDaie Co
FITCHBURG MASS

ND THEIR «(u\l\ln\J

lml

mpsrts -,,_,

i Toe Kewpe
eLher in town or country,
eryations of the author
In the actual constrye

esonta In concteso for
oot Info :l.u(I moon the sulijeet cql.“
'7.;- o ;~|nlv AMENICAN HUFPLEMEST, umber
. U conta To L o
]“. 0. .l. " geuts. lul At this ofller snd of
! I‘Hll ALL KINDS O ‘(\'III ERY ~Appiy 1«
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50 &
THE DRIVEN WELL

Town and County ;-rnll-;-- for making Driven
Waells and solling Llconses undor the estaddisned
Ameriean Driven Well l'nu'nl leased Ly the year
Lo rosponsible partios, by

WM. D. ANDREWS & BRO.,
NEW Youn.

OLD ROLLED
SHATFTING.

The fact that this shafting has 35 per cont. greater
plr--m‘lh o finer finish, and is traer Lo gaoge, than an
othor In use renders it undoubtedly the most poonomioal,

Vo are also the sole manofscturers of the CEL AT ED
COLLINs PAT.CourLing, and turnish Pulloys, Hangors,
ote, of the most approved styles. Price list matled on
application o JONES & LAUGHLINS

Try Strect, 24 and 33 Avenues, Pittaburgh, P,
190 €, Canal Stroet, Chicago, 1L, and Milwaukee, Wi
§F Stocks nl IM- -h.ﬂnnx In wtore and for sale by
FULL DANA & FITZ, Boston, Mass.
Geo. Place \lnrhlm Ty Au h(y Il Chambers St N, Y,

CARDS e

CAVEATS, COPYRIGHTS, TRADE
MARKS, ETC,

Mesars. Munn & Co., In connection with the publics-
tion of the SCIESTIFIC AMERICAN, continue 1o examine
Improvements, and (o sct as Salicitors of Patents for
Inventors,

In this line of business they have had ovee Tomrey
YEARS' EXPERIENCE, and now have wegualed fudkifics
for the preparation of Patent Drawings, Specifications,
and the Prosecution of Applications for FPatents in the
United States, Canada, and Porvign Countries. Messrs,
Munn & Co. also attend to the preparstion of Caveats,
Trade Mark Regulations, Copyrights for Dooks, Labels,
Relssues, Assignments, and Reports on Infringements
of Patents. All business intrusted 1o them is done

Sumgo, 1875 | PERFECT

Vienns, . 1873 NEWSPA.PER FILE

The K Tl
J. A.FAY & CO’S |mireociiiempints bl b et Tabeecs

- | ERICAN and SCTESTIFIO AMEITOAN SUPPLEMEXT can be
WO0OD WORKING MACHINERY | sapplied for the low price of $140 by mal. or $155 a the
was swarded at the Paris Exposition over all mmr t- | = SCIENTIFIC AM‘KRI(‘T\W' - “ \ rw
o THEGOLD MEDAL OF HONOR. Alsob . eQessary
estawardat Phila., Santiago, Australia, and Vienns. 1t is ""‘: ‘;v":"bo wishes to preserve the paper.

Originnl In Design, Simple in Construction
erfect in W g:.lunnnn ip, Saves lnbor, i MUNN & Co'
Economizes lumber, and Increases Publishers SCIENTIVIC AMERICAN

products of the highest stand-
ard of Excellence.
Railrosd, Furniture, and Agricultnral Traplemoent Shops,
Planing Millg, ote., equipped at short notice, and the lowest
cash pricos. Send for Circulars.

J. A. FAY & CO., Cincinnati, Ohlo, U. S. A

BRADFORD MILL CO.
Mavevataras o

French Buhr Millstones,
Portable Corn & Flour Mills,

Smut Machines, ete.
DEAN BROTHERS, A, dealers in Tolting Cloths aad
INDIANA POLIS, IND., e e
Manufncturers of Office & Factory, 158 W.2d St

CINCINNATIL O.
. Stewnrt, Fyer. W. B Dunlap, See.
:r l'lu E LIBTS SE‘l’l‘ ON APPLICATION,

DeanSteam Pumps

Boiler_Feeode 1 P
lnu.. Mt::'ial‘u'n'-l:')m"o um
PUCDONEN,

!II\IM. MACHINERY. Engines, Bollers, Pamps,
Coal and Ore Jigs, Dust Burning Appliances. Druwi -
?f"«“'";'{:', [’r;:v(g (cunl;omf‘n; :’Smnlll-rwﬁl‘lmn \Mn

dc 0 N
Supt., Jondeavilie, Lozerna Co. Ta. | bl GREEN. |

ICE AT 81.00 PER TON l:\ulhr::'lg 10r every county in the U

The PICTET ARTIFICIAL ICE €O, : B. CHAPMAN

Room' 51, Coal and Iron hxchn;n:t':. P. 0. Box 33, N, ¥. 70 \VEN'I‘ ﬂ'l‘llﬂE’l‘. u’mou. IND,

Leffel Water Wheels,

With recent improvements.

Pricos Groatly Reduoced.

8000 in successful operation.

FINE MEW PAMPOLET FOR 1879,

Sent free to those interested,
Jamos I.oﬂ‘ol & Co,

rh\gﬁcld 0,

110 Liberty St., N, Y. City.

GENT WA NTED
IN EVERY COUNTY.
Rn l.uu.x. INTEL uurn BUSINESS  MEN

clear $1,000 to §&00 ¥y in the Xew
Aoanrv }numlumv and dol’n ble—pleasant

permanent. Can be oarried on emecuon
with n store, shop, or mill, or a good agent.

T,,‘.— SKINNER STATIONARY ENGINES
a2 PonTABL L._ (“_U‘,L‘o.(m.-r

iSAL  SKINNER & Wooo. EMIE.PA
TAATES ADVEATISEM T o

LOOTT LATHES, for Broom, Rake and Hoe Han.
dles. F G. mm.-n.m( lmubml Bt N. Y.

Wood- Working Machmery,

Such ns Woodworth Planing, Tonguing, and Grooving
Muo hines, Daniel's Plancrs, )tlvlumlwun Putent e
roved Tonon  Machines, Mortisin Mouliding, und
to-Hnw Muchines, Kastmun's Pat, \ﬂlnr Muohinus, and
Wood-Working Muchiner ry gonerilly, \|unulm'|urml by
\Vl“”’l(ll\ RUGG & IICHARDSON,
linllnlmr{ Btroot, \\ur( aul«r. Mnss,
(8

BALDNESS.—BY GEORGE H. RONE,

_(8hop formerly occupied by It, BALL & C0.) MD: (Aclrinf but Mishiy Useful paper. showing &
mm of Halk llll how D
r falls off, with oxi llulllu-unf Kdud'l

ﬂvolunl Iummly ni ltccl

weo$3 Printing Press

&e, (Relldn lu.h 18 Langer s

.//’%/0,, ,/)//11 sl

THE l'unm'uowmw\/f SMEINING CO., Limited,
2055 Washioglon Ave., Flulledelplila, I'a,

for the -0
th Dirootions and (loi Adv Eh
Inlidnoss, Rostoring and hlr

10 of Lo most Usaful, l'll And \‘ ’i
moorning the Troatmont uf

ontained ln BUPrPLEsEsT 161,

w, yowng wr obd. DN yons swn s«
;;uu.’ Uatalogus of prssses, ) Jo, onnds,

i, for 4 sacopis Kolaty & O, Merlden, Conn

with special care and prompiuess, on very moderate
terms,

We send free of change, on application, a pamphlet
containing further information about Patents and how
to procare them; directions concerniug Trade Marks,
Copyrights, Designs, Patents, Appeals, Reissues, In-
fringements, Assignments, Rejocted Cases, Hints on
the Sale of I'stents, etc.

Foreign Patents.—We also send, free of charpe, a
Synopsls of Foreign Vatent Laws, showing the cost and
method of secaring patents in all the principal coun-
tries of thoworld. American inventors should bear in
mind thut, as a general rule, any invention that is valu-
able o the patentee in this country is worth equally as
muoch in England and some other forelgn couutries.
Five p t braciny Canadian, English, German,
French, and Belgin—will secure to an inventor the ex-
clusive monopoly to his discovery among aboatl OX®
HUNDRED AXD FIPTY NILLIoNs of the most intelligent
people in the worid. The facilities of business and
steam commanicat on are such that patents can be ob-
tained abroad by our citizens almost as casily asat
home. The expense to spply for an English patent is
£75; German, $100; French, $100; Belgian, $100; Cana.
dian,

(,'o::l of Patents.—Persons desiring any patent
fsened from 1535 to November 26, 1567, can be supplied

with official coptes at reasonable cost, the prico de-
pending upon the extent of drawings and length of
'P::; patent h-ud since November £7, 1867, at which
time the Patent Offico commenced printieg the draw-
lnpmd'p«.muuou.muhulby remitting (o
this office §1.

A copy of the claims of auy patent issued since 1590

.| will be furnished for $1.

When ordering coples, please to remit for the same

as above, and state name of pateniee, title of inven
and date of patent,
?MMMMMMIq
United States patents sent froe. A handsome!y bound
Reference Book, gilt edges, contains 140 pages and
mumvhaudnbhﬂ-m:mmw-
enteo and mochanic, and is 8 usefal haud book of refer-
ence fur everybody. Price 25 conts, malled free.
Address
MUNN & CO.,
Publishors SCIENTIFIC AMERICAN,
37 Park Rew. New Yaork,

wanwz—mvrwm&*
Scientifioc Ameriean ™ s
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