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. THE FIRMENICH SAFETY STEAM BOILER.

The annexed engraving represents the Firmenich safety
boiler, which is claimed to contain a number of important
advantages, and which, according to records of actual tests
at the Centennial Exposition and elsewhere, has given suc-
cessful results.

In Fig. 2 are illustrated the essential portions of a seventy-
five horse power boiler of this type, from which the general
method of construction will be understood. The mud
drums, A, are connected by systems of slightly inclined
tubes with the steam and water drums, B B. Through the
space left between the tube section, at C, the bridge wall
rises, and its effect is to cause the *gases of combustion to
take a course from the fire box upward over this wall, and
then downward in the rear compartnent, escaping through
the smoke box into the chimney. The mud drums, heating
‘tubes, and lower half of drums, B B, are filled with water,
which is thus distributed over a large number of small
spaces, the object of which is the heat resulting from com-
bustion.

In Fig. 1 we represent two 150 horse power boilers of this
system as put up for the Niagara Starch Works, of Buffalo.
In the ScIENTIFIC AMERICAN of January 27, 1877, we

" represented this boiler incased in brickwork; it is now in-
cased in a sheet iron jacket, as shown. - This is stated to be
cheaper and to.occupy less room than the massive brick-
work. A layer of brick is first placed around the boiler
proper, and the space between this and the jacket is filled
with ashes or other non-conductor.

In the large boilers there are two steam and water
drums, and one steam drum above the tubes; in smaller
ones of 50 horse power and below, only one drum is used.
The lower or mud drums vary in diameter from 12 to 24
inches, and the upper ones from 27 to 40 inches, and in
length from 6 to 18 feet, according to the capacity of the
boiler. The heating tubes are from 2 to 3 inches in diame-
ter, and from 3 to 16 feet long, arranged in two or three
rows, expanded in the mud drums and water drums in the
usual way. Large manholes are provided in all the drums
to admit of easy access to the interior of the boiler.

Among the advantages claimed by the manufacturers are
chiefly safety and economy. The boiler is made up entirely
of tubes and small drums, to secure strength. It will also
be observed that no part of the boiler is exposed to the in-
tense heat of a smal. furnace, and that the furnace really
constitutes the whole of the boiler, the heat being diffused
over an exceeding-
ly large surface,
with the object of
obtaining equality
of expansion. The
water tubes,  in
short, constitutethe
sides of the furnace.
A perfect circula-
tion is claimed to
exist; a' downward
current taking place
in those tubes most
remote from the
source of heat, caus-
ing the greater part
of the scale to drop
in the mud drums,
from which it can
be conveniently re-
moved. As regards
economy the Firme-
nich boiler, at the
Centennial Exposi-
tion, produced, we
are informed, the
hottest and greatest
quantity of steam
per pound of an:
thracite coal. The .
cause of this econ-
omy the manufac-
turers state to be the
large fire chamber,
where more perfect
combustion is se-
cured than usual by
giving ample room
for the gases issuing
from the coals to in-
termingle with the
atmosphere. Their

combustion is not arrested by coming in contact with the
relatively cold surface of the boiler containing water. The
temperature of a boiler furnace is about 2,000° Fah., while
that of steam and water at 70 pounds pressure is but 316°.

Fig. 2.—THE FIRMENICH SAFETY STEAM BOILER.

Through the room afforded combustion is effected before
the gases reach the water surfaces. This the makers believe
to be the very best arrangement for absorbing heat rapidly
and properly, allowing perfect circulation of both steam

and water, and never requiring cleaning from soot-or ashes;

' Fig. 1—THE FIRMENICH SAFETY STEAM BOILER.
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the soot being actually consumed, and the ashes falling back

on and through the grate into the ash pit. . A large number

of boilers of this description have-been in use, we are in-
formed, for years, and are never cleaned, making steam as
well as on the day when first putup.

Although the Centennial test was made with anthracite
coal, these boilers are especially designed for burning soft
slack coal, as economy consists also in using cheap coal, a
point of some importance when pne costs 50 per cent more
than the other.

For further information address the manufacturers, J. G.
& F. Firmenich, 13 Mortimer street, Buffalo, N. Y.

Turpentine as an External Application in
Small-pox,

Dr. Farr, in a communication to the Lancet, states it as
his opinion that body disinfection in the treatment of infec-
tious fevers is not nearly so strictly observed by medical
men as its importance demands, and calls attention to the
great prophylactic value of rectified spirits of turpentine as
an external application in small-pox. . He states that it at
once relieves any smarting or irritation, effectually corrects
the unpleasant odor given off in the more confluent form of
the disease, and seems in a marked degree to arrest pustula-
tion, and so modifies to a great extent, and in some instances
prevents entirely, pitting. Its powerful antiseptic and dis-
infectant properties, too, are indisputable; and in this it
possesses an additional advantage in preventing the spread
of the infection. He used it with great success in the epi-
demic of 1871-2; and since then it has been used with most
satisfactory results by others. It should be applied every
night and morning by means of a feather, in the proportion
of one part of thez turpentine to four of olive.gil. Dr. Farr
believes that if this plan of antiseptic inunction were carried
out in all cases, the mortality from that loathsome and
dreaded disease, small-pox, would be considerably reduced,
and its ravages proportionately cliecked.

—_————tr—
The Virginia Gold Mines.

Mr. J. E. Emerson, 2 valued correspondent of this jour-
nal, who has recently visited the Spottsylvania (Va.) gold
mines; sends us a communication calling attention to the
necessity of some improved process for saving the fine gold
which is covered or incased with iron. As in this condi-
tion it cannot be amalgamated it goes to waste and only the
coarse gold is saved. Mr. Emerson says lie was at an aban-

doned quartz mill

where thousands of

tons of quartz tail-
ings remain, and

by washing down a

sample of this, heat-

. ing it, treating with
sulphuric acid,
amalgamating the
residue, he obtained
a fine specimen of
amalgam- gold. The
miners - are . now
sluicing off the sur-
face in California
styleand are taking

“sufficient gold to
pay. One lump of
pure metal weighing

100 - pennyweights

was recently found.

A narrow gauge
-railroad runs with-
in three miles .of
where the principal
mines are now be-

ing worked about 20

miles in a westerly

direction from Fre-
“dericksburg. . The

gold belt is the con-
tinuation of the
North Carolinaone,
and covers a vast
region of country.
It also contains oth-
er valuable miner-
als, consisting of
bedsof iron ore and
copper, lead, and
other sulphurets in
superabundance.
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MIND, MUSCLE, AND MACHINERY,

Speaking of the influence of machinery upon the artisan,
an intelligent professional man said to us the other day:
‘It stands to reason that a man who operates a machine
for polishing boot heels, for instance, must by the very
nature of his occupation be less intelligent than the man who
sits at the bench and makes a whole shoe.”

Our friend merely expressed in a pointed way what many
feel, namely, that the more nearly automatic machinery is,
the greater its effect in subordinating the man to the machine;
the more it tends to depress the value of mind and manual
skill, and so lower the intellectual grade of the operator.

‘Where so many elements enter the problem—elements
whose value and bearing it is difficult if not impossible to
estimate—it is no easy matter to pick out one, and say posi-
tively how much of a man’s industrial condition and mental
character is due to it. Indeed, it is quite useless to attempt
the solution of such a problem as this by the study of indi-
vidual cases. Only by considering the relative conditions
of masses of men is it possible to arrive at any just conclu-
sion as to the influence of a factor like machinery upon the
intellectual condition of those who use it.

Machinery can affect the artisan class in two ways—by its
selective action, and by its direct influence upon those who
use it. In other words, machinery may alter the average
intellectual grade of the men required to do a given work,
by demanding on the one hand a higher average grade, or
on the other by allowing the work to be done by less capable
men; and it may less directly affect the membership of a
trade either by dulling the intelligence of the operative, or
by schooling him to greater alertness and thoughtfulness.

There is one phase of this question which may be touched
in passing, and that is the vastly increased demand for the
highest grades of skilled labor in making the machinery used
in our shops, and in making the machines used in making
that machinery. Trustworthy statistics arenot to be had in
this connection; yet we are confident that the facts will bear
us out in the assertion that the skilled machinists and tool
makersnow employed in the occupations we have mentioned,
outnumber many times the skilled men displaced by labor
saving machinery.

‘While the introduction of machinery hasin no wise di-
minished the demand for the higher grades of skilled labor,
but has rather increased it, we must admit that it has like-
wise opened the door for a large increase in the number of
low, grade men in ‘mechanical employments, To meet this
demand we have imported men largely from Europe, from
the French provinces of Canada, and to a-small extent from
China. The wisdom or folly of these importations we do not
propose to discuss here. In any case machinery is not to be
blamed, so long as it has not diminished high grade employ-
ment for men of native birth.

‘We now come to the main point at issue: Does the using
of machinery dull the intellect? Does the machine user
lose his manliness in proportion to the perfection of the ma-
chine, allow his skill of hand and acuteness of sense to die
away, and, becoming, as it were, a part of a machine, sink
to the level of brute matter? We have heard this charge
laid at the door of machinery time and again by people by
no means unintelligent. It is one of the current fallacies of
the labor question. :

We doubt if there was ever a keener or more intelligent
body of critics ever set to judge the results, and indirectly
the processes, of a nation’s industries than the foreign
judges of the Centennial Exhibition. They were not preju-
diced in our favor, and they had no axes to grind. Wemay
safely quote their testimony, therefore, as to the influence
of machinery upon the character of our working classes.
One of them, a manufacturer of the first rank, well ac-
quainted with this country and our industries, writes as
follows: ;

¢ Machinery hall is the mirror of the processes and of
fabrication both of the United States and of the Old World.
But this mirror presents to the European a painful image.
He learns toolate the truth of the maxim that time is money,
and consequently the importance of machinery in produc-
tion. Scarcely has the European who goes to America to earn
his bread put his foot in the country when already his star
cries to him, ‘Time is money; for he sees immediately
with what facility the American works, and how much in
this respect he himself remains behind. The American pro-
ducestwice or thrice as much as he, and with less trouble.
The reason is that the European works as he has learned to
do, that the master continually teaches his apprentice the
same routine, while the American seeks unceasingly to sim-
plify the manipulation, to invent, and to apply every possi-
ble improvement. The first thing which must be done by
the European who comes to work in America is to break off
the old routine, and to seek, while practicing himself in the
American system of work, to acquire that which neither the
good schools of Europe nor his former experience have
taught him,” and that, in brief, is to be quick, wide awake,
and exact in his work. Further on the same observer says:

““ My workmen also work with American machines. They
have the same tools, but their productive capacity is far in-
ferior to that of the American operative. The same obser-
vation has been made to me by superintendents who have
established German shoe factories after the American system,
and who often cannot'succeed with German workmen.” We
may note here that American manufacturers have no trouble
with German shoemakers—after they have been sufficiently
educated by the use of machinery.

Again we read: ‘“I am satisfied from my knowledge that
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| no people has made, in so short a time, so many useful in-

ventions as the Americans; and if to-day machinery ap-
parently does all the work, it by no means reduces the work-
man to a machine. He uses it as a4 machine, it is true, but
he is always thinking about some improvement to introduce
into it, and often his thoughtslead to fine inventions or use-
ful improvements.” The chief reason for the tendency of
the American workman’s mind to run in the direction of in-
vention is very properly found in the inducements held out
by a liberal patent law.

A manufacturer of even wider experience, in France as
well as in Switzerland, observes that ‘“the use of new
and admirable automatic machinery hasrevolutionized every
kind of manufacture, by dispensing more and more with
hand labor; but we must not forget that to manage these
machines, to adjust them, to get out of them all that can be
got, requires workmen better and better taught, careful, ex-
perienced, and steady.” Subsequently, after referring to the
Swiss commissioner’s report with regard to the superior in-
telligence and productive power of American machine users,
the writer goes on to say:

““We have constantly made the same observation in our
own machine shops. Whenever we compare the work of
two mechanics of unequal skill, both using automatic mechan-
ism or performing the same work by hand, we always find
the relative excess of production of the more skillful work-
man over that of the other much greater in the first case
than in the second. Manual labor when it is irksome and
monotonous dullsthemind. Butwhen a workman who pos-
sesses the spirit of order, some training, and the elementary
principles of geometry and mechanics, has charge of an au-
tomatic machine his mind cannot be at rest. When his ma-
chine is in operation, he profits by his leisure to examine the
work which it has performed. He detects and remedies the
causes which make it irregular; he keeps the detached parts
of the machine in order, and the whole well regulated. Thus
he avoids waste and interruptions.” And in doing all this
he necessarily raises himself in the scale of intelligence.

One line of testifnony of this sort is worth any amount of
guesswork from those who lack practical experience with
men and machinery, no matter how learned they may be in
other directions. No machine can put brains into a me-
chanic’sskull. The most perfect piece of automatic mechan-
ism cannot educate a natural born fool: But if a man has
any brains, if he has any desire to improve himself, the man-
agement of a machine, even for polishing boot heels, will
leave his mind as open to thought, as free to improve itself,
as the best equipped cobbler’s bench in the world. One
great obstacle tothe introduction of improved machinery has
always been the circumstance that the average workman has
seldom been intelligent enough to use such machinery at once
to advantage. How much has the sewing machine done to
give an idea of mechanics to our women! To be a success-
ful farmer now, one has almost to take a course in practical
mechanics, in order to be able to handle his machinery prop-
erly. So it is more or less largely in every department of
labor. Machinery has compelled the better education not
only of mechanics, but of everybody.

— e
A NEGLECTED INDUSTRY,

A new field awaiting the employment of an immense
amount of labor, capital, and inventive talent now exists
ready at hand in the neglected flax and linen industry of
America. Forty years ago nearly every farmer in the coun-
try knew how to raise and prepare flax for domestic use, and
many of our fathers and mothers were to some extent en
gaged in this manufacture. In 1845-55 several manufacto-
ries were put into existence in New England to make the
various kinds of fine linen goods. Among these were the
Stevens mills at Webster, Mass., the Willimanutic, in Connecti-
cut, and the American Linen Company, of Fall River,
Mass. The latter was established in 1852 with a capital of
$500,000, and had at one time 250 looms running upon sheet-
ing, table linen, and coating and pantalooning, besides the
coarser kinds of fabrics.

These mills were enabled to start by the placing of a duty
of 25 per cent upon linen goods in 1842, while they had pre-
viously been admitted free of duty. But in 1857 the duty
was removed and linen again admitted free of duty, and the
infant industry was strangled. Nothing of the old indus-
try now remains excepting the Stevens mills, making crash
and huckaback, at Webster, Mass. These millsare no longer
in the possession of those who originally establighed them.
The Willimantic no longer exists, and the American Linen
Company changed to cotton manufacture long ago.

Besides the Stevens, which is much the most extensive
mill in the country, making some fifteen kinds of coarse
goods, there are the Stark, at Manchester, N. H., the Lud-
low and the Bay State, in Massachusetts, all small producers
of coarse linen fabrics. These, we believe, are the only mills
weaving flax fabrics in the United States. Tow bagging is
made in several places in Ohio, Indiana, Louisville, and in
Tllinois, while the initial steps toward the establishment of a
linen mill have been taken in Oregon.

Extensive flax thréad mills exist, one at Paterson, N. J.,
employing 500 hands; one at Troy, N. Y.; and one in New
York city, employing 600 hands. Up to 1872 there were
nearly a hundred flax bagging mills in the central Western
States, but the reduction of duty upon jute caused an almost
complete transfer to jute bagging, the material with which

the South now covers her cotton.

This is the condition of the linen industry in the United
States at this time. Of the raw flax used by the crash and
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thread mills, 4,000 tons are imported and 1,000 tons are home
grown, chiefly from the northeastern portion of the State of
New York. A considerable portion of the imported is Rus-
sian, a part, that of the best, is Belgian, a part Canadian,
and some Irish. The use of American flax is for the most
part to adulterate the better imported kinds, and thus lessen
the cost of the product. There is a general complaint that
the American fiber is less skillfully cared for, and carelessly
cured and prepared, and certainly its value, 9 cents a pound,
indicates that either too little attention is given to the growth
of the flax or to the preparation of the fiber. The imported
flax fiber, simply separated from the coarse stalk and with the
tow still in it, and not of a fine quality, has a value of 12and
15 cents per pound in Belgian and Russian ports. Upon
this there is still an additional cost of 80 per cent duty, be-
sides cost of transportation, making the cost of a good qual-
ity of Belgian flax at this port nearly 20 cents a pound. But
little of this is used, and that to give a better finish, a longer
and stronger fiber to thread, but is largely adulterated with
the cheaper Canadian, Russian, and American. The crash
mills would use the American fiber altogether if its character
* could be depended upon; but from its careless manipulation
and want of attention to growing and-dressing it is of less
value and more difficult to use.

What is required at this time is that our farmers attend to
the requirements of fertilizers and the rotation of crops nec-
essary to grow the fiber to perfection, and then sow the
proper amount of seed, 2 to 8 bushels per acre, pull it before
it is ever-ripe, steep it, and spread it just long enough to sep-
arate the fiber completely, and the present demand for flax
may be easily supplied at home.

This is the first step, and if it cannot be secured without
the assistance of a flax association, such should be organized.
The importation of raw flax is about 4,000 tons annually, at
a cost of about $1,250,000, the importation of linseed about
$6,000,000 annually, and of linen goods about. $15,000,000
annually. .

The value of the flax industry to Russia is above $100,000,-
000 annually, the exports of linen goods by England is up-
wards of_$50,000,000 annually, while the number of looms
in Great Britain in 1870 was 89,738, and in 1875, 51,601, hav-
ing increased tenfold since 1850.

The establishment of a linen industry in America is not a
work of a day, but the fact that the country has every
requisite of the world for its successful establishment should
incite our people to make the necessary effort. Much in-
ventive skill would of necessity be called into action to sup-
ply labor-saving appliances, and considerable capital, labor,
and patience would be required to obtain success. The gov-
ernment should be willing to accord it the same assistance,
by way of a duty upon imported goods, which it afforded
the silk industry, and with that there need be no risk of
ultimate success.

G-
il

A KEELY SEANCE,

Forty gentlemen, representing, as we are informed, a mil-
lion dollars’ worth of the stock of the Keely Motor Company,
recently gathered at the Fifth Avenue Hotel, in this city, for
the purpose of hearing a statement from Mr. Keely  as to
the present condition and future prospects of the company.”
The proceedings began with a report from the board of direc-
tors to the effect that they were ‘‘ convinced of the entire in-
tegrity of Mr. Keely, and ultimate success of the new motive
power,” but that the affairs of the concern were now at a
standstill, owing to the funds having been exhausted eighteen
months ago. The directors had personally contributed
$9,000, and now called upon the stockholders to put in
about $4,000 more, which, according to Mr. Keely, was all
that was required to ¢‘carry the enterprise to a point of
patenting and render it able financially to take care of itself.”
This address was not enthusiastically received.

Mr. Keely then remarked that after an elaborate research

of two years he was now able to prove the practicability of
his system. The difficulty had been in getting apparatus
which would produce vibratory inductions. The system be-
ing now changed, all that was necessary was to intensify-to
get the vibratory inductions to produce power. Still it was
an infinite success. It necessitated (sic) to carry undulatory
action to intensify the undulative process to intensity the
undulative force. He had demonstrated by rotating ma-
chine the action of vapor under vibratory rotation. Suc-
cess had been encountered at every point. All that is
needed now is a tube that will stand 25,000 pounds press-
ure. The volume of half a pint of water is more at vi-
bratory induction than a gallon at undulatory process. The
peculiar feature of the new machine is inducing operation
without connecting the vibrating medium. The successhad
been triumphant. The motor is not microphonic or acoustic,
and hence his investigations differed from those of ¢ Mr.

Ediphone,” who did not work by globular transmission.
The ma-
chine was strong enough for undulatory process for single re-:

Keely produced evolution by vibratory induction.

action free of compound reaction, which is disadvantageous.
By September 1st he would show the stockholders the
‘‘luminosity of the ether,” and it followed that the moment
scientists saw that they would be convinced. A pressure of
28,800 pounds had been maintained, and the [motor was a
great success.

Mr. Keely’s remarks in this strain—and the sentences
above given are quoted verbatim—continued for some twenty
minutes. Although, as is obvious, they were nonsense, unal-
loyed by even the semblance of sense or logical connection,

they were listened to with profound gravity, though toward,
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the end a puzzled expression was generally apparent on the
faces of the assembly.

The Secretary, Mr. C. H. Schuellermann, then began a
series of appeals for funds. He said that if the $4,000 neces-
sary was not subscribed the 124 shares of stock in the treasury,
or else territory, would have to be sold. One half of the
New England States, valued at $450,000, had only elicited a
bid of $1,500. The motor was a grand success, and there
was no doubt but that a 150 horse power machine would be |
going by September 1. He vigorously remonstrated against
funds being raised by contributions of stock for resale.
¢ Stock isn’t money,” he remarked. Finally he reached the
true inwardness of the meeting by announcing that Mr.
Keely’s salary for nine months, $1,800, had not been paid;
nor had the Secretary’s—a like sum. This rather disheartened
the stockholders, as it was not clear, if $3,600 were taken
from the prospective $4,000 to pay Keely and the Secretary,
how such expensive undulatory processes and vibratory in-
ductions could be got for the remaining $400. There being
a general repugnance to a subscription list, the stock contri-
bution was finally agreed to, and the price of shares fixed at
$20 each; but when we departed no eagerness was manifested |
to contribute stock, and there seemed to be a widespread
aversion to buying any.

The Keely stockholders, so far from being ignorant or yn-
educated, are an apparently intelligent body of gentlemen,
all belonging to the upper walks of life, and probably are as
good a representative body ot the business men of this city as
could be collected. It is, therefore, all the more surprising
that individuals of this stamp should be so lacking, not
merely in special scientific knowledge, but in ordinary
acumen, as to become the dupes of Keely. Yet they have
undoubted faith in the deception as a business venture, and
have invested large sums 6f money upon the chance of its
ultimate success. Their reluctance to come forward in an-
swer to the Secretary’s appeals for them to ‘‘protect their
property ” with more cash, seems due to a dawning impres-
sion, not of the infeasibility of the scheme, but of the fact
that it involves very much more disbursements than accords
with Keely’s previous glowing predictions.

AN INDUSTRIAL PARADOX,

Common sense is a capital guide—when it is properly ed-
ucated; otherwise it is the basis of all delusions. The unin-
structed common sense of mankind invariably avers that the
world is flat; but, the Rev. Jasper to the contrary notwith-
standing, we know that it isn’t. The common sense of the
working class, by no means the least intelligent part of the
community, has invariably objected to the introduction of
labor-doing machinery. To them the case is plain. If ten
men are doing a certain kind of productive labor, and some
one invents a machine wherewith one man can do as much
as the ten have been doing, nine men must lose their job.
Henceforth for them Othello’s occupation’s gone. That is
common sense. But fortunately it is not common experi-
ence. Here comes in the industrial paradox: So far from
the nine men going without work, the probability is rather
that they will have more work to do, at higher wages, and
ten other men will be called in to help them. That is the
way labor-saving inventions usyally work.

The common sense of English spinners told them that
Arkwright’s jenny would ruin their business; so they
smashed it. The weavers did the same by Cartwright’s
loom. Yet these two inventions doubled the number not
merely of English spinners and weavers, but the number of
working Englishmen of all trades. The wealth of England
as to a principal part of its trade and commerce is mainly
their doing. The early commercial and industrial prosperity
of our own country was very largely based upon cotton; but
where would our cotton crop have been without Whitney’s
gin-to clean it and Lowell’s loom to weave it? The demand
for American cotton was as nothing without the one, and
could not be met without the other. By their great savini
of labor they gave occupation to thousands, and cheapene
the apparel of millions,

Quite as marked has been the influence of labor-saving
machinery in the production of breadstuffs. But in estima
ting that influence it will not do to calculate how many men
it would have taken to sow by hand and reap with a sickle
thetwo thousand million bushels of grain we raised last year,
and then say that the excess over the number of farm hands
employed were so many men shut out from work by machin
ery. It isto labor-doing machinery that we owe the possibil
ity of any crop at allin the larger part ot the great grain pro-
ducing regions of the interjor. Without machinery to plow
and sow and reap and carry the product to market, the induce:
ment to open up the Western wilderness would have been as
slight asthe possibility of its execution. The West owes every
thing  to machinery. In our great grain-producing States,
in spite of—more correctly, in consequence of—the rapid
introduction and improvement of agricultural machinery,
the farmers and farm hands increased in number more than
50 per cent during the ten years ending 1860; and about 30
per cent during the next ten, notwithstanding the losses in-
cident to war. This was 13 per cent more than their share
of the gain of the entire population. Yet there never was a
time when labor-saving machines were introduced more rap-
idly or in larger numbers.

But it may be said that this is not a fair illustration; a
vast multitude of new farms were brought under cultivation
during those twenty years, and these made the increase of
farm hands possible. True, but the same effect was pro-
duced, in even greater ratio, in purely mechanical indus-,
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tries, where the displacement of manual labor was still
greater. During the same years the increase in the number
of hands employed in manufactories of all kinds more than
doubled. Yet those were years of wonderful progress in
the invention and improvement of machinery.

Again, it is objected that those were flush times, times of
undue expansion in all directions, times of over-stimulation
and over-production, and that we are suffering the conse-
quences now. To a large extent true; but machinery was
not to blame for that. If it were, manufacturing countries
would be the worst sufferers now, which is not the case.
Nor is it true that employments into which the largest pro-
portion of labor saving inventions were introduced aremow
worse off than others. On the contrary, those are the em-
ployments best off to-day, the employments which show
fewest men out of work. It is chiefly in those lines of
manufacture in which new and improved machinery has so
improved and cheapened the product as to exclude foreign
competition and gain the world for a market, that business
is most active to-day. Witness the shoe trade. Within
twenty years invention has turned over to machinery not
less than 85 per cent of the work, yet that machinery has
made.occupation for more men than it has displaced. By

; improving the quality and lessening the cost of shoes, in
spite of alarge increase in the cost of stock and the doubling

of the wages paid to the factory hands, machinery has
gained for American shoes a market wide as the world.
As a natural consequence many more shops are required to
meet the increased demand, more workmen are employed,
higher wages are paid, and multitudes are furnished with
new employment in tanning the additional leather required,
in putting up and transporting the additional product, in
making the machinery used, and in collateral branches of
productive industry. Thanks to labor saving machinery
our leather industries have been raised to the front rank,
along with those of iron and cotton and flour; and from
having other countries make our shoes the tables have been
turned, and our people are employed by the thousand in
making shoes for other nations. The same may be said of
scores of useful products; and with many others there would
beno possibility of their furnishing employment to any of
our people were it not for our superior machinery. How,
for instance, would it have been possible for us to compete
with the hand looms of England and France in the weaving
of carpets? Without power looms for this purpose we
should have to import all our carpets; with the labor saving
inventions of American mechanics, we make our own car-
pets, and so give employment to thousands of our own cit-
izens. Only by means of inventions, which enable a few of
our well paid men to do more and better work than many
ill paid foreigners, is it possible for our industries to con-
trol our own markets, let alone those of other lands.

We hear it said that machinery subordinates mind and
manual skill to brute matter, and so debases the worker;
that men are made of less account thereby and wages de-
pressed. Where is the proof? Where will one find the
rates of wages higher, the working day shorter, the intel-
ligence of the native working class greater, than here in
.America, where machinery is most used? And where in
America is the artisan better off than in our manufacturing
rtowns? The laboring classes have been distressed by hard
times the world over of late years; the American workers,
however, least of any; and of these, machine users have
suffered far less than manual laborers. Trustworthy sta-
tistics could be given to prove the assertion made a moment
ago, that the wages paid in shoe factories are now or lately
were double what they were before machinery was intro-
duced. For the sake of variety, take a less striking case.
In the introduction to the American edition of the Swiss
pamphlet ‘“Look Out for Yourselves,” the editor says that
the books of a New England mill, which has employed from
350 to 450 hands for 45 years in the manufacture of the
same grade of standard sheetings, show that the product
ver hand has more than doubled since 1835, and nearly
doubled since 1855. Meantime, while the hours of labor
have been lessened, the average daily pay of the operatives
hasincreased since 1855 over 22 per cent for females and 46
per cent for males. This on the basis of even the low
prices of January, 1878. Fortunately improvements in ma-
chinery have more than kept up with the increase in wages;
and the relative cost of making cotton goods here compared
with the cost in other countries is so low that we not only
supply ourselves but are able to export, and thus secure
employment for many that might otherwise have to go
idle, ’ ' ‘

A volume of similar illustrations could be given if needed,
The reverse would naturally be expected, but experience
shows that instead of lessening the demand for labor, labor-
saving machinery so called invariably increases the demand.
The effect of machinery in compelling rapid readjustments
of labor, and in crowding the incompetent and unimprova-
ble to the wall, thereby intensifying the struggle for place,
and the ultimate effect upon the intelligence and versatility
of the artisan class, must be left for discussion hereafter.

—— et —
Tennessee Steel Works,

The first open hearth steel ever made in the South was
turned out June 6th by the Roane Iron and Steel Company
of Chattanooga. The cast, an experimental one of six tons
product, by the Siemens-Martin process, was a perfect suc-
cess in quality. Specular ore from near Cartersville, Ga.,
was used. When in full operation the company expect to
produce 150 tons a day.
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ASTRONOMICAL NOTES.
"BY BERLIN H. WRIGHP.
PeENN YaN, N. Y., Saturday, June 22, 1878.
The following calculations are adapted to the latitude of
New York city, and are expressed in true or clock time, being
for the date given in the caption when not otherwise stated.

PLANETS.
HM, . H.M.
Venus rises.......cuevueees 2 17 mo, | Saturn rises............... 008 mo.
Marssets.......... ...... 925 eve, [ Uranus sets............... 10 40 eve.
Jupiter rises .... .......... 9 43 eve. | Neptune rises ............. 141 mo,

Jupiter in meridian........
FIRST MAGNITUDE STARS.

HM.
...1006 eve.

Alpheratz rises. ... 5
..1146 eve,

Algol (var.) rises ...
7gtars (Pleiades) rises.

Re
Spgzl;l in meridia;
. | Arcturus in meridian.

Aldebaran rises ...... ... 329 mo. | Antares in meridian.......
Capellasets............... 912 eve. | Vega in meridian ........
Rigel rises..... .. 5986 mo. | Altair in meridian.... 44 mo.
Betelgeuse sets 6 10 eve, | Deneb in meridian 2 36 mo
Siriussets .... 5 87 eve, | Fomalhaut rises ... ...... 0 50 mo

Procyon sets.. .

REMARKS,

Saturn arriyes at western quadrature June 24, after which
time he will set before midnight, and therefore be an even-
ing star; near the moon June 22, being nearly 7° south.
Venus is near the moon June 27, being about 7° south.” She
is about 10° southwest of the Pleiades, and will soon pass
between that cluster and the Hyades.

Mars is in Cancer, and with the Northern and Southern
Aselli (6 and ¢ Cancri) forms a neat equilateral triangle, the
sides being about 4°. In the center of this triangle the
naked eye may discern a rich cluster of stars, mostly of the
sixth magnitude, called Presepe. Algol at minima June
26, 4h. 16m. morning, and 29, 1h. 5m. morning.

PENN YAN, N. Y., Saturday June 29, 1878.
PLANETS.
Saturn rises ....... ......

Uranus sets. .. ..
Neptune rises......... ...

HM,
Venus rises... ........... 2 12 mo.
Mars sets.... .. 912 eve.
Jupiterjrises....... .. 913 eve.
Jupiter in meridian . 2 02 mo.

FIRST MAGNITUDE STARS.

H.M.
Alpheratzrises ....... .. . | Regulus sets ............. 10 14 eve.
Al%gl (var.)rises ......... . | Spica in meridian......... 6 47 eve.
7 stars (Pleiades) rises. . | Arcturus in meridian ..... 7 38 eve.
Aldebaran rises . | Antares in meridian 9 50 eve,
Capella sets. . . | Vega in meridian .. 004 mo
Rigelrises .. . | Altair in meridian . 116 mo.
Betelgeuse sets . | Deneb in meridian . 208 mo.
Siriussets ................ . | Fomalhaut rises .......... 023 mo.
Procyon sets......... ....
REMARKS.

The earth is farthest from the sun July 2. Mars still
illumines the western sky, and is near the moon July 2, be-
ing about 14° north. Saturn will soon rise at a more season-
able hour in the evening. His rings may be seen to a better
advantage at present than at any other time during the pre-
sent year, the earth being about 5° above their plane.

Algol will be at minimum brilliancy July 1, 9h. 54m.
evening, about one hour before rising; and as the increase
in brilliancy occupies 8h. 20m., it will continue to get
brighter for about two hours after rising.

—_— e tere—
How a Distinguished Scientist Raises Strawberries,

Some of the largest and finest flavored strawberries that
we have seen this season were from the garden of our valued
contributor, Alfred’M.Mayer, South Orange, N.J. Inform-
ing new beds he invariably takes runners fromnew plants.
Manures in the early spring. After the berries have formed
he cuts off all funners and thins out the central leaves. Re-
sult: enlargement of the berry; improvement in flavor.

—_—
Lightning Conductors and Earth Contact,

The importance of a perfect earth contact for lightning
conductors is shown by an accident at Nottingham, En-
gland, in 1868, which is mentioned by Dr. R. G. Mann, in
the Journal of the Society of Arts. A copper lightning con-
ductor, four tenths of an inch in diameter, was attached to
the weathercock, one hundred and fifty feet from the ground
upon the spire of a new church, and was
carried in an unbroken line to the ground,
and probably at first had a good earth con-
tact; but after the accident an investigation
showed that some thief had drawn it out of
the ground and carried away all that was
more than six inches below the surface.

On October 16, 1868, the church was struck
by lightning, the fluid passing quietly until
within about six feet of the ground. Had
there been a good earth contact, all would
have gone well, but at this point it was
drawn from the conductor to a gas pipe on
the inside of the wall, although separated
from it by 415 feet of solid masonry. The
lightning - then passed along the pipes to
the gas mains and off into. moist ground; but
on its passage it totally destroyed a short piece
of pipe near the gas meter and allowed the gas
to escape, which, by the way, caused another
accident on the following day, when a lighted
lamp was carried into the cellar by the person
sent tolook uptheleak. At the point wherethe
electricfluid passed through the wall from the
conductor to the gas pipe, the stone work was
splintered into fragments through an area of
about a square yard on either face of the wall,
while the center of the wall, for a thickness
of about a foot, was entirely uninjured.

Scientific Jmevican,

FIRE TELEGRAPHS IN GERMANY.
The principle on which good fire telegraphs are based is
that of establishing in sufficient numbers, and in easily ac-

I“ig. 1.—AUTOMATIC FIRE ANNUNCIATOR.

- | cessible places, suitable apparatus by which the outbreak of
. | a fire may be communicated by any person 'to the nearest
. | fire engine-and police stations, or to a central station, from

Fig. 2 —CONTACT WHEELS AND SIGNALS.

where immediate orders are issued. Various methods may
be adopted in order to obtain this result; but that which
experience shows to be the most satisfactory, and which has
best stood the test of time thus far, is the automatic system

Fig. 3—INSTRUMENT FOR TRANSMITTING ALARMS,
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in use at many towns where a system of fire telegraphs has
been established. By means of the automatic apparatus a
certain sign may be telegraphed to the central stations indi-
cating the street and district from which the alarm of fire
was sent. Itis evident that by sufficient distribution of
this automatic apparatus over a town the time required
for the dispatch of the brigade must be considerably
shortened, thus allowing the fire to be attacked when in its
infancy.

Mr. R. von Fischer Treunfeld, F.R.S., has recently read
before the Society of Telegraph Engineers a valuable paper
on this subject, the illustrations of which here given we
take from fron. Among other facts he states that in Lon-
don, although there exists in that city a very efficient fire
brigade, but no automatic system of fire telegraph, the pro-
portion of serious fires reaches 10 per cent of the aggre-
gate of all conflagrations; whereas in Berlin, where the fire
department isnot so well organized, but where an automatic
telegraph system does obtain, the proportion is but 28 per
cent. This difference he attributes to the fire telegraph
used in the German cities, an account of which, as located
in Hamburg, he gives as follows:

Hamburg possesses two central stations, the central fire
brigade station and the central police station. Both stations
are connected to seven district lines, which run radially
from these centers to the suburbs, each line being connected
with a number. of fire brigade and police stations, as well
as automatic fire annunciators. The chief object of these
seven lines, with their annunciators, and fire brigade and
police stations, is to send immediate notice to the brigade
stations from the locality wherein the fire is first discov-
ered. . Besides this, telegraphic communication can be main-
tained between the different stations (as well as from the an-
nunciators to the central stations), so that the required as-
sistance may be properly disposed of. In this system it will
be observed that all fires are first announced to the central
station, and that all arrangements for the suppression of
every fire are made from this central station, which thus
regulates and controls the entire system.

The automatic fire annunciator, Fig. 1, is a very simple.
mechanical contrivance, introduced into the telegraph line,
through which circulates a permanent current from a battery
established at the central station. The annunciator, when
brought into action, breaks the circuit, and thus sends a cer-
tain signal to the central station. ~The breaking of the cir-
cuit is caused by the rotation of a contact wheel, Fig. 2, the
periphery of which is so shaped that the contact breaking
corresponds to a certain Morse signal, and each signal to a
certain district or street of the town. The annunciator is
protected by a glass front, and is placed at streetcorners, in
guard or railway stations, or in pillars situated in a promi-
nent position, and where there is little likelihood of its be-
ing willfully damaged. On the discovery of a fire all that
has to be done is to run to-the nearest annunciator box, open
or break the protecting glass, and pull the handle. The con-
tact wheel then rotates, and the letter corresponding to the
annunciator is transmitted several times in succession to the
central fire brigade station, whence orders are telegraphed to
the various engine and police stations.

There are, besides the two central stations, forty-seven
Morse stations and fifty-three automatic annunciators, that
is to say, 102 places from which the outbreak of a fire can
be announced by telegraph. Both annunciators and Morse
are connected to the same line, the former being situated at
prominent places, as previously mentioned, the latter at fire
brigade and police stations. The apparatus employed in the
stations at Hamburg are Morse ink writers, with the usual
complement of details. From the batteries, consisting of
350 Meidinger elements, fifty for each district line, a perma-
nent current flows through the lines, all signals being made
by breaking the circuit. The seven radial district lines all
unite at the central fire brigade station, to which all fire
alarms are first sent, and from which the requisite orders

are immediately issued to the stations in the vicinity of the
fire. By the different stations being thus
connected together every facility is afforded
to each station to give its help to the others
as circumstances may require.

The telegraph lines are preferably under-
ground, and consist of 151,631 feet of under-
ground cable and 126,641 feet of overground
line, the latter in the suburbs of the town
only.

The working of the system is as follows:
All stations except the central have their
Morse instruments cut out, and only a loud
sounding alarm in circuit. A signal sent by
any of the annunciators or Morse stations is
recorded at the central station on a self-dtart-
ing Morse, attached to that line. The central
station, after receiving this signal, sends, by
means of a magneto-inductor, the fire alarm
to all the stations of the district, or, if need
be, to all the stations of the seven districts
sinfultaneously, by means of a commutator
fixed for this purpose. The operator at each
Motse station, by a slight pressure of his foot
on a lever, brings his instrument into circuit,
and by this means each station is ready to re-
ceive orders from the central station, to which
the exact position of the fire has been pre.
viously made known. The arrangement. is
such that when the operator takes up his po-



sition at the table the instrument is brought into circuit by A New Source of Lead Poisoning, . New Mechanical Inventions:” s
means of the lever contact maker. As soon as he departs| The occurrence of numerous cases of sickness among| AnovelDental Engine, invented by J. M.Stebbins, D.D.S.,
from this position the instrument is cut out of circuit. In|children, with symptoms of lead poisoning, has led to a re- [of New York city, is operated by an electric engine whose
this way there is no chance of delay or failure from forget- | markable discovery by the Imperial Health Office of Germa- | motion and power- are controlled by a series of resistance
fulness on the part of the operator. The alarm signal is in- (ny. It appears that the enameled cloth used in covering | coils, any number of which may be placed in the circuit.
stantly followed by definite orders to thefirebrigadeand po- | children’s carriages is largely charged with lead, different | There are also improvements in the air forcing apparatus
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lice stations nearest the fire. Having thus shown
the arrangements and working of the radial sys-
tem as in operation at Hamburg, the author ex-
plains the circular system of fire telegraphs, tak-
ing that in use at Amsterdam as an example.
The town is divided into three main circles
(not including the suburban circle), the offices in
each of which are in communication with the
central station. Only fire brigade and police
stations are in these main circles, and they are
so connected that the police stations are situated
in one half and the fire brigade stations in the
other half of the circles. By this arrangement
the two may be disconnected from each other,
and enabled to communicate independently with
their own central office. To each of the three
main circuits a ‘number of divisional circuits is
attached, having their centers in one of the fire
brigade stations. These divisional circles con-
tain, as a rule, only automatic fire annunciators,
although, as will be gathered from the diagram,
this rule is not altogether absolute. The entire
arrangement shows that there are 50 Morse appa-
ratus and 135 annunciators in use. In all there
are 159 places from which fire alarms may be
given by telegraph. All the lines are worked on
the closed-circuit system, the batteries of the
Meidinger form being at the central station. The
automatic annunciators_have, besides the clock-

work required for the movement of the contact

wheel, a Morse key, a galvanoscope, and a light-
ning protector. By means of the key messages
can be sent to the station of the division if re-
quired. The Morse apparatus in the stations is
fixed in.the same way as in the Hamburg sys-
tem. In the central station is a magneto-induc-
tor, by which the alarms of all stations may be
rung, and, by.an agreed combination of bell sig-
nals, either all or any single station may be called
by the central station. The working of the sys-
tem is similar to that in use at Hamburg. All
stations, except the central, have their Morses
‘“out ” and their inductor bells ““in.” As soon
as the central station receives a fire signal the
alarm ¢all is given by the magneto-inductor, and
each station puts its Morse in circuit in the man-
ner already described, to receive orders from the
central station. The latter is provided with a
special commutator by which any of the stations
may be individually called by bell, or all sec-
tions simultaneously called together, and a mes-
sage dispatched to all at the same time. The
magneto-conductor is shown in Fig. 8. This in-
ductor sends a series of alternating currents,
giving the fire alarm, which is received on the
station bells.

Fig. 4 shows a gong which is in use on the
banks of the canals and rivers for the purpose of
warning the fire boats moored in the channel;
and Fig. 5 shows the detailed electrical arrange-

"Fig. 4—FIRE ALARM GONG.

and in the mechanism for operating the burrs
and pluggers.

Mr. John Collom, of Golden, Col., has in-
vented a new Ore Separator, for which impor-
tant advantages are claimed. Itisof the ‘“wet”
type, and separates the ore by agitation over
screens, placed just above the water level in a
tank, motion being communicated to the water
by means of suitable intermittent plungers.
The tank is divided into compartments provided
with screens of different mesh, so as to treat
ores of varying fineness simultaneously.

An improved Former for Making the Truck
Sides of freight cars has been patented by Messrs.
R. H. Briggs and J. H. Dougherty, of Whistler,
Ala. Itis an attachment to be applied to the
anvil and piston of a steam hammer, which
bends the side bars rapidly into #he proper shape
and at the same time marks them for drilling.

Mr. E. H. Smith, of Keeler, Mich., has con-
trived a simple and effective Current Wheel,
consisting of a horizontal disk carried by a shaft
and having on its under surface a number of
hinged buckets provided with bracket stops, the
buckets on one side dropping down by the ac-
tion of the current, while those on the other are
automatically folded up against the face of the
wheel.

Mr. A. Stoner, of Stony Point, La., has in-
vented a Machine for Separating Yucca Fiber,
which is designed, for treating the blades of the
yucca plarft in its green state, so as to separate
the fibers mechanically from the green glutinous
mass, without exposing them to a rotting or
wilting process. It has an endless feed apron, a
sprinkling device, revolving mashing rollers,
and a series of toothed brushing cylinders work-
ing in connection with a. metallic plate, over
which the fibers pass after leaving the roller.

Mr. G. A. C. Meyer, of Hannibal, Mo., has
patented an ingenious Automatic Fan, which is
attached to a chair, and is operated by mechan-
ism put in motion by the weight of the personin
the chair. A regulating escapement neutralizes
the difference in the weight of the persons using
the chair. The device is applicable to other
light work.

Mr. F. W. Wilson, of Manchestet, N. H., has
invented a convenient Retort Lifter, for facili-
tating the operation of setting gas retorts in po-
gition in the bench. The lifting device is so
constructed that it distributes the strain equally
over the whole face of the retort in handling it,
which, in view of the brittle nature of the ma-
terial of which such retorts are made, is an im-
portant point.

Mr. E. R. Dingley, of New York city, is the
inventor of an improved Automatic Cut-off for
steam engines, in which a novel arrangement of
mechanism, consisting of a secondary valve

ment which arrests and frees the spindle acting upon the [specimens, of both German and foreign make, showing as|chest and its connections, is introduced for the purpose of
hammer of the gong. high as 45 per cent of the metal. The fabric burned readily, | cutting off steam automatically at each stroke of the piston
—_— and drops of the reduced metal were seen to fall even when | should the motion of the engine become too rapid, until the

Labor In England and Treland. . a small piece of the cloth was ignited. engine is slowed down to the proper speed.
The United States Consul at Birmingham reports that — ——tr—— An improvement in the Sand Blast apparatus for engrav-
trade is very much depressed, partly owing to the diminu-| Spap Iv LAKE ONTARIO.—Seth Green’s attempt to stock | ing glass has been patented by Mr. John Whittaker, of
tion of exports to this country and the increase of imports | the waters of Lake Ontario with shad promises to be a suc- | Greenpoint, N. Y. The object is to provide an expeditious

hence. The better classes of mechanics re-
ceive about 17 cents an hour, or about $4.25
a week, an increase of 14 per cent over the
rates paid five years ago. The increaseinthe
cost of living has been small. The Consul at
Londonderry reports that Irish farm laborers
are getting about six dollars a month, with
board and lodging. Lotters get 8 or 9 shil-
lings a week, and day laborers from one to
twoshillings a day. A teamster may receive
15 shillings a week; and a factory girl, if
steadily employed, as high as 7 shillings a
week. Negotiations have been opened with
Anmerican steamship companies for the return
passage of English cotton operatives who
have emigrated to this country and now want
to get home again.

Anthracite Needed in Switzerland,

The United States Consul at Geneva re-
ports that American anthracite might easily
command the Swiss market. Wood is scarce
and costs $18 a cord; coke brought from
Lyons sells for $11 a ton; and a very poor
oily coal is brought from Saarbriick. The

Fig. 5—MECHANISM OF FIRE GONG.

method of applying the stencils. The in-
ventor uses a curved shield, having either
fixed or removable stencils, and adapted to the
surface of the ware to be engraved, and hav-
ing spring handles, by which it is clasped to
the ware and by which both are held under
the sand blast. ~

In an improved Railway Car, patented by
Messrs. R. L. Dabney, of Hampden Sidney,
Va.,and C. W. Dabney, Jr., of Emory, Va.,
the inventors apply timbers alongside the car
body, near the bottom, and suspend cross-
timbers, on which the car body is supported.
The car body is thus hung low, and the upper
segments of the wheels are inclosed by boxes
projecting above the floor of the car interior-
ly. Provision is also made for passing
around curves with little friction, by support-
ing the car bodies upon balls. placed between
them and the side bars of the trucks.

Messrs. Joseph Ogden and Joseph Garrett,of
Chester, Pa., have secured a patent upon an
improvement in Spinning Mules, which con-
sists in constructing a cop building rail
with a double incline, or in attaching to said

Consul believes that anthracite could be introduced and sold [ cess. The Ogdensburg Journal reports that the Oswegatchie | rail a block haging a similar angle. With this double incline
for less than is now paid for inferior fuel, in which case it | river has lately been full of strange fish which experts pro- | the faller arm works in frictional contact, so that when the
would be used almost exclusively, The matteris one which [ nounce to be genuine shad. They measure from six toseven mule carriage runs in the faller will be caused to ‘“dip”

deserves ‘attention, and half inches in‘length. suddenly so as to crosswind the yarn, and thus bind the
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regular contacted spiral coils or layers of yarn firmly to-
gether.

Mr. Floyd Heavener, of Laramle City, Wyoming Ter.,
has made certain improvements upon the Car Coupling for
which letters patent were granted the same inventor August
28, 1877, the design being to secure greater strength-and re
duce the wear upon the operating parts.

—_— i ——
* OUR IRON INDUSTRY.

‘With no less surprise than interest we note the prominent
remedies which in various countries are proposed for restor-
ing the vitality of the iron industry.

‘While here the two political parties areurgingin Congress,
the one an increase, and the other a decrease of tariff—
each party deriving its opposing arguments and support from
the iron manufacturers themselves, the English and French
manufacturers are almost unanimous in favor of protective
duties, and the government of Belgium has appointed a
commission to inquire into the best means of enlarging the
field for the consumption of iron, so as to increase the de-
mand for the products of the Belgian works.

Evidently none of these measures would afford more than
local and temporary relief; the trouble lies deeper, we think,
and is to be reached and remedied only by discovering and
adopting new methods and economies in mapufacture.

Prominent among the many methods that have been pre-
sented to the iron manufacturers in the past ten years are
two which with great cost and long experiment have been so ,

far developed that but little apparently remains to be done |

to perfect them sufficiently for general adoption.

The manufacture of wrought iron directly from the ore—
the direct process—and the application of pulverized coal
to puddling and heating furnaces, are the two improvements
we speak of.

The ideas are old and familiar, but their present improved
methods of expression are of recent date, and have had but
little publicity, especially amogg manufacturers on this side
- of the water.

Though, doubtless, quite as many new points in regard to
these processes have been determined here as in England,
we are able to obtain from the Reports of the Associations
of the English Iron Manufacturers fuller knowledge of the
progress made there.

And we would here remark that in these associations, at
whose meetings every new process or improvement is fully
examined, discussed, and criticised, our English cousins pos-
sess great advantages over us. While they act together for
their mutual benefit, we act independently of or in opposi-

tion to each other, because of jealousies of competitive and:
i tems devised to reduce the danger of coal mining are worth-
Without dwelling on the worth of Clay, Chénot, and

sectional interests.

scores of others who have successively added to our knowl-
edge of the manufacture of wrought iron directly from the

COMBINATION NEEDLE  AND THREAD CUTTER.

The annexed engraving represents a handy little arrange-
ment, which every lady who uses a sewing machine will
readily appreciate. It consists simply in forming on the
shank of the sewing machine needle a knife edge, by which
the thread is divided when pressed against it. - Scissors are
apt to be mislaid and time lost in searching for them, but
with this device, so long as the machine is used, the thread

cutter is constantly at hand. The cutter is of the same fine
‘steel and receives the fine temper of the needle itself, so
that it will retain its” edge over an indefinite period. For
'further particulars address the Domestic Needle Works
Company, Middleborough, Mass.
—_——trr—
Cotton.

In 1860 the United States took 227,000,000 yards of British
cotton goods. In 1877 we took only 61,000,000 yards. In
'the year first mentioned, Great Britain used half the whole
cotton crop of the world; last year she used only 8,017,000
bales, against 8,959,000 bales used elsewhere. English manu-
facturers explain the relative falling off by the increase of
capital elsewhere, and the ability of other nations to cope
with them in power of organization; and add that the race
will be to the frugal, the industrious, and enduring. They
might well have added also the honest; for the credit of
English makers has been sadly lowered in the East, and
American competition favored, by the excessive adulteration
of English goods, aggravated by short measure.

—_— e e—— .
Risky Mining,.
Speaking of the terrible explosion at the Haydock col-

liery, and the appalling frequency of such disasters in Brit-
ish mines, the Tr¢bune remarks that these great slaughters
do not prove that the skillful inventions and ingenious sys-

less; they indicate ratherthat for every step of invention
| there has been a parallel step in taking greater risk. Mines
, that could not have been worked at all before are now filled

ore, we come to one of the latest experimenters on the sub- | ' with busy laborers, and the chances for loss of life have
ject—Siemens—who has recently obtained results indicative been little reduced. The frequency of such accidents is a

of a very near approach to a practical and economical solu-
tion of the problem through intelligent recognition of the
necessity for fine pulverization and ultimate mixtures of
the ore and reagents.

In our judgment the failure to recognize the importance
of these factors has been the chief cause of the non-success
that has accompanied the labors of most experimenters in
this direction, for we have long held the opinion that un-
varying and satisfactory products and proper economies
in time and fuel could in no other way be attained; as only
by fine pulverization of the furnace charge can the intimate
mixture requisite to prompt and effective chemical reactions
be secured.

The only things seemingly now required for the perfec-
tion of thisprocess are a furnace of less cost and a manner
of firing more simple than that of Siemens, for in the mat-
ters of economies in fuel, ore, and reagents, and in character
of product, but little remains to be desired.

In the application of pulverized coal to the puddling and

" heating of iron, Crampton in England, at Woolwich and
elsewhere, hasachieved fair success by using the Danks re-
volving furnace; and the most intelligent criticism seems to
establish the fact that the method would be completely suc-
¢ ssful, not only with the revolving but with all other heat-
ing and puddling furnaces, were the'coal economically re-
duced to a finer powder.

It would therefore appear that the cost of the revolving
furnace and auxiliary machinery, and his imperfect yet ex-
pensive method of pulverizing, arethe only obstacles which
retard the general acceptance of Mr. Crampton’s process.

Great progress, too, in these directions has been made
with usin the past few years, especially toward the point ar-
rived at by Mr. Crampton, so that, judging from the reports
from the United States Armory at Springfield, Mass., where
a pulverized fuel process has been in operation for several
years, but little if any more experiment is required for its
perfection. The furnace and the appliances for comminut-
ing and injecting the coal are reported as simple, inexpen-
sive, and durable, and as leaving but little more to be de-
sired.

These two methods, then, which have beén of very grad-
ual growth, would seem to offer the iron manufacturer a

~ way out of existing troubless The, manufacturers of iron

per 3¢ must make cheaper and better iron ift ‘they would en-
large the field for its consumption, or even if they would
hold their own against the steel manufacturers. They must

seek new methods of manufacturing rather than changes in_

tariffs

disgrace to the supervision of mining which the British Gov-
ernment undertakes.

A SIMPLE FURNACE.

Mr. M. A. Beck, of Waterloo, Iowa, sends us the annexed
sketch of a simple little
furnace, well suited for
brazing, hardening, and
tempering small taps,
dies, drills, etc. A is an/
ordinary flower pot, hav-
ing a number of small
holes, D, drilled in the
bottom. B is a frame or
casingmadeof sheet metal,
and C is a blast pipe, to
be connected with a small
blower. The plan might
be still further cheapened
by setting the flower pot
bodily into another one of
smaller size, the space be-
tween the bottoms then
forming the chamber into
which the blast is conducted, without materially affecting
the result.

Strength of Solar Heat.

Sir John Herschel (‘‘ Familiar Lectures on Scientific Sub-
jects,” page 64) says: ‘“Ihave seen the thermometer four
inches deep in the sand in South Africe rise to 159° Fah.,
and have cooked a beefsteak and boiled eggs hard by simple
exposure to the sun in a box covered with a frame of window
glass and placed in another box so covered.”

—_— e r———
HoNoR T0 AMERICAN SciENCE.—The Huyghens medal

awarded once in twenty years to the astronomer who has,
during that time, contributed most to science by his discov-
eries and investigations, has been unanimously given to Pro-
fessor Simon Newcomb, of Washington, the Superintendent

of the Nautical Almanac.
—_————t———— ———

To prevent the hair falling out, the common application,
in Oriental countries, is the bruiséd bulbs of the Asphodelus
bulbosus, garlic, or onions, mixed with  gunpowder. An
infusion of the small leaves of the orange or lemon tree in
red wine, containing 20 grains of tannin per liter, has also

proved serviceable.
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of the Society of Sciences, at Haarlem, Holland, a medal |

Oommmnications,

The Microphone.

To the BEditor of the Scientific American:
In Noture of May 16th is an article upon the above subject,

1 in which it appears Professor Huxley presented to the Royal

Society the microphone as an invention of Professor Hughes,
of Kentucky. The device used on that occasion was a glass
tube about 2 inches long, fitted with pencils of carbon,
through which the battery current was transmitted. Pro-
fessor Huxley on speaking to th{s was enabled to transmit
words to an ordinary Bell telephone. If Professor Huxley
had placed ordinary lead shot in the tube, about number 12,
he could have received aswell as transmitted by pressing the
neck of a common glass funnel to the tube and applying the
ear to the cone. We haverepeatedly received through such an
arrangement, and also by a device arranged on the principle
of the Trevelyan rocker; that is to say, we have received
without a diaphragm or electro-magnet. As to the wonder-
ful discovery accredited to Professor Hughes, we can only
say that we see no need whatever of supposing that ‘“ we are
beginning to tap sources and modes of energy hitherto un-
dreamed of,” nor that the discoveries furnish ‘“ anew method
of attaching and quantifying molecular motions.”” Nor is
Mr. Edison justified in supposing that he has discovered new
and important properties in carbon, for all his results, as well
as those of Professor Hughes, can be explained by old and
well known causes, which are present in all the experiments
published. We have been engaged in investigations on this
subject in the same direction as Professor Hughes for the
past half year. Many of our experiments are identical with
his, and give the same general results. While we agree with
him as to facts, we cannot, however, accept his conclusions,
nor those of Mr, Edison. All our own experiments, as well
as those published by Professor Hughes and Mr. Edison,
when closely examined, support us in our conclusion that
the effects produced must be ascribed to the well known
facts of contact resistance at the surfaces of contact between
the different parts of a non-continuous conductor. This was
in fact the point of departure for all our investigations, and
all our experiments were especially arranged so as to de-
termine whether or not this cause is sufficient to produce the
required effect (transmission of articulate speech). We suc-
ceed not only in transmitting articulate speech where noth-
ing but contact resistance could have been the cause, but also
in receiving with some of our contact transmitters, as indi-
cated above. We are still engaged in experiments to de-
termine the conditions under which & conductor containing
surfaces of contact can act as telephonic receiver. Now, as
contact resistance can be proved to be sufficient to produce
all the effects obtained by Professor Hughes and Mr. fidison,
and as this element is certainly present in all their experi-
ments so far published, the true and simple logic of science
compels us to reject their conclusions until they have obtained
the same results after having completely eliminated that ele-
ment from their experiments. At a future day we expect to
give to the public a detailed account of the experiments

which have led us to our conclusions.
W. H. Pirr,

W. H. Dorpr.

Central School Laboratory, Buffalo, June 11, 1878.

—_— —cer——————
The Antiquity of Civilization.—A Query for Professor
Newcomb,
To the Bditor of the Scientific American ;

Under the heading ‘‘ Planetary Population,” in. your num--
ber for June 1st, 1878, page 846, Professor Newcomb is re-
ported as saying, ‘‘ The latter (the earth) has probably been
revolving in its orbit 10,000,000 years; man has probably ex-
isted on it less than 10,000 years; civilization less than 4,000
years.” As a student of archaology and anthropology, I
would like to ask Professor Newcomb, who being a scientist
of some eminence in his line is supposed to know what he is
talking about, how and where he obtained the data for these
most astonishing figures—especially the two latter (although
I imagine paleontologists and geologists would be equally
anxious concerning the first).

Under these estimates of time what becomes of the discov-
eries of Lepsius, Mariette, and others in Egypt, where they
declare they have unearthed structures, monuments, tombs,
statues, etc., dating back 4,500 to 5,000 years before our era?
The deciphering of hieroglyphics, which has attained a high
degree of certainty, shows us that nearly, if not quite, 7,000
years have passed since the Fourth King of the First Dynasty
built the Pyramid of Cochomé, the first that greets the trav-
eler toward the desert on leaving Cairo. Three thousand
years before Solomon built his temple to the ‘“most high”
God on Mount Moriah, or the Assyrian reared his altars to
Baal on the platform of*Koujunjik, Egypt was an old coun-
try, her architecture grand and imposing in style and perfect
in execution, her language not only fully formed, but re-
duced to writing, her statuary natural, and her paintings
vivid in coloring and truthful in design. I have before me
on the table a fac stmile of the hieroglyphs on the ‘¢ Gliddon
Mummy Case,” in the National Museum (Smithsonian Con-
tributions to Knowledge, No. 208). Egyptologists are agreed
that this case and the writings on it date back to a period
antecedent to the reign of Sesorthus or Tosorthus, who
flourished B.C. 3,240t03,211. Who will look at the exquisite
drawing and coloring of this ancient piece of work and be
willing to admit that the scribe who executed it was not civ-
ilized? nay, that he lived 1,000 years before civilization ex-
isted upon earth? And this was already in the fifth dynasty
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Who will look upon the temples and tombs of Memphis and
of Thebes, dating 2,000 years still further back, or 5,000
years before our era, and say that the people who built them
werenot ¢‘ civilized ?”” Even the orthodox Bunsen, upon study
of them, abandoned the, tillthen, implicitly received Mosaic
or biblical chronology, and was compelled to relegate the
genesis of man back to 20,000 years B.C. (‘‘ Aegyptens
Stelle,” Bd. V., Th. V., pp. 342, 859.) How many thousand
years Egypt must have taken to arrive at the stage of civili-
zation in which Mariette, Lepsius, Renan, and Bunsen show
her to have been seven thousand years ago, we have no means
of knowing.

I would also ask what is to be done with the fossil man of
Denyse, of Mentone, of the Neanderthal and other locales;
of the remains of man found commingled with those of the
cave bear, the woolly rhinoceros, and other extinct mam-
malia of the diluvium, and so commingled as to leave no
room to doubt their cotemporaneousness? What explana-
tion can be made of the discoveries of Wokey Hole, Kent’s
Cavern, the Cavern of Aurignac, the Trou de Frontal, and
the numerous other bone. caves of France and Belgium; of
all the labors of Schmerling, Sprung, Baer, Vogt, Boucher
de Perthes, Lartet, ’'abbé Bourgeois, Lyell, and Lubbock?

‘Were Professor Newcomb less eminent as a man of science,
or had his opinions appeared in some journal less prominent
as an educator than the SCIENTIFIC AMERICAN, I should
hardly take the trouble to call attention to them; but coming
whence and through the medium that they do, they are well
calculated to do harm by conveying false impressions to the
many hundreds of readers who look to your journal solely
for accurate information on all scientific topics.

Respectfully, ‘
Frank L. James, Ph.D., M.D.

Osceola, Ark.

A New Flying Machine,
The first open air exhibition of Professor C. F. Ritchell’s

flying machine was conducted at Hartford, Conn., on
Wednesday afternoon, June 12. It went up to a height of

fully two hundred and fifty feet, past the spire of the Colt
Memorial Church, and sailed off until over the Connecti-

cut river, the operator meanwhile exhibiting his power to-

change its altitude and direction at will. When he ascended
there was but little wind blowing, and the machine ap-
peared to be under perfect control; but gradually a breeze
sprang up, and it was deemed safest to make a speedy re-
turn, as there were indications in the sky of a gathering
storm. The machine turned and made its way back in the
teeth of the wind until directly over the ball ground whence
it had ascended, and then alighted within a few feet of the
point from which it had started.

From this demonstration of its capacity it was generally
conceived that it could do much more than its modest-in-
ventor claimed for it. He never expected it to move against
a wind of any strength, and has not had the attainment of
that end in view in its construction, as may readily be seen
by a glance at its proportions, but he does claim that it can
be raised or lowered at will to leave adverse currents and
enter favorable ones; that it can be made to tack so as to
effect a little headway even against a breeze, and that in a
still atmosphere it can be moved about -as readily and per-
fectly at the will of the operator as a boat can be moved
upon quiet water, All that, and even a little more, there is
abundant evidence of its having done on Wednesday.

The inventor, Mr. Ritchell, is a Maine man, but has dur-
ing several years past lived at Corry, Pa. The project of
constructing a flying machine-has been a favorite subject
for contemplation with him during nearly ten years past,
and for the last seven of that time he and his friend, Mr.
W. H. Lyman, of Corry, Pa., have incubated his idea to-
gether. In November, 1876, they went to Bridgeport, Conn.,
to put their plans into execution, as they believed they
could there obtain most readily just the peculiar materials
they required, and have them put together in the most per-
fect manner. Their confidence in Yankee resources anil
skill was not misplaced, but their crude ideas were not
immediately crystallized into a perfect machine, neverthe-
less. )

In the first apparatus which they constructed, some parts
were too heavy, others too large, and there was an ineffec-
tive application of power. Thén a second one was built,
that now upon exhibition, and though it cannot be said to
be so far perfected as to be capable of application to prac-
tical service, such as serving a mail route, or even as a
popular vehicle for travel, it is still of very greatimportance
as proving the correctness of the theories upon which it was
based. Mr. Ritchell took it to the Permanent Exhibition at
Philadelphia, May 10, 1877, and so succeeded in effectually
concealing it from public knowledge for a long time.
Now he has put it into the proper course for either secur-
ing its development or making it a worthy pioneer for
other inventors in this branch of science. .

The flying machine is all clumsiness above, all lightness
and grace below. The lifting power is afforded by a hori-
zontaily piaced cylinder of ¢ gossamer cloth,” fine linen
coated with India rubber, twenty-five feet in length and
thirteen in diameter, weighing only sixty-six pounds, and
charged with hydrogen gas, which is made by the usual pro-
cess from iron turnings and sulphuric acid. Broad worsted
bands extend over that and down to a rod of mandrel drawn
brass tubing, nickel plated, 114 inch in diameter and 23
feet long. From that rod the machine is suspended by
slender cords. The after portion of the machine is at the
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base a parallelogram of rods 2 feet wide and 514 feet long,
from which rise, lengthwise, curved rods 18 inches high in
the center, and drawn near together at the top. All these
rods are in reality hollow tubes of mandrel drawn brass,
light and very strong. Above the apex of this form rises a
cog edged steel wheel, 11 inches in diameter, with double
handles so geared to a four bladed fan moving horizontally
directly beneath, that the operator can give the fan 2,000 re-
volutions per minute. The four blades of the fan are of
white holly, each having a superficial area of about 50
square inches, and the extreme diameter of this revolving
fan is 24 inches.

The blades are set at a slightangle, like those of a screw
of a propeller. Just behind the wheel is a very small seat,
upon which the operator perches. His feet rest upon two
light treadles above and in front of thefan. Fromthe front
of this form spring other rods, carrying at their extremity a
vertically working revolving fan, like that beneath the opera-
tor’s seat, except that it is but 22 inches in diameter. It is
so geared to the main or horizontal fan that it may be op-
erated or not, at the pleasure of the driver of the machine,
and can be made to turn from one side to the other, so as to
deflect the course of the machine in the air. This fan will
make 2,800 revolutions per minute when the other is making
2,000. All its movements are controlled by the operator’s
feet. 'When he presses the left treadle he throws it into gear,
when he presses with the toe of his right foot it turns to the
left, and a slight pressure ot his heel whirls it over to the
right. He can also reverse tne action of his main fan, so
that when it whirls one way he goes down, and when its
course is reversed he mounts in the air.

That this is not merety a claim, has been clearly demon-
strated. Then the weight of the operator and maehine and
the lifting power of the gas cylinder have been so nicely ad-
justed that they were exactly balanced ; six pounds have been
added to the weight of the machine, and the working of the
horizontal fan has caused the apparatus to rise-and continue
to ascend as long as the lifting power of the machinery was
exerted. The weight, normally, of the machine, and the rod
from which it is suspended, is 48 pounds. This, then, gives
114 pounds as the weight of the entire apparatus. The op-
erator, Mark Quinlan, who went up on Wednesday and
again yesterday, weighs 96 pounds, and to balance him and
the dead weight against the lifting power of the gas, he had
to carry along with him about nine pounds of shot and
stones. : :

The second exhibition was given June 13. The weather
was far from favorable. The wind came in quite sharp
gusts, and there were threatenings of a coming storm.
Nevertheless, the ascent was made. Little Quinlan, even
if he does only weighninety-six pounds, has confidence and
nerve enough to go up in a gale. Some time was spent in
getting the weight and lifting power so neatly balanced as
to show that the machine could exert a lifting power of its
own. When this had been effected to Professor Ritchell’s
satisfaction, the apparatus rested quietly on the grass, but
could be lifted or set back with the light pressure of one
finger. Then the word was given to ‘Go.” Quinlan began
turning the wheel, the horizontal fan revolved with a noise
likea buzz saw, and the machine darted up almost vertically
to a height of about two hundred feet. There a strong,
steady current of wind setting toward the southwest was
encountered, and the machine was swept away by it, broad-
side on to the spectators. Then the operator was seen throw-
ing his vertical fan into gear, and by its aid the aerial ship
turned around, pointing its head in whatever direction he
chose to give it. All this was the work of but a few sec-
onds. Although Quinlan could move the apparatus about,
he could not make any headway against the strong wind.
Reversing the motion of his horizontal fan, he descended
apparently about one hundred feet, to get out of the current,
but, finding that impracticable, reascended to a much greater
height than he had first reached. Still he was swept off to-
ward New Haven, and after a little time went out of sight.
He had vanished behind a distant hill, and for a while it was
supposed he had alighted. Then he was again sighted, far
away and not less than one thousand feet above the earth.
The cylinder of the machine looked no larger than an
orange. At length he disappeared altogether.

At 614 o'clock P.M., having been up battling with the
wind very nearly an hour, he descended safely at Newing-
ton, and at 10 o’clock was back in Hartford. He said that
at one time he was eight or ten miles away from his starting
point, but by tacking: and working between the gusts of
wind, won his way back as far as Newington, only five miles
from Hartford. Hesays that the working of themachine is
80 easy that he could continue it forfour consecutive hours,
without fatigue, in a quiet atmosphere.

Mr. Lord, the Superintendent of the Colt Arms Factory,
has watched the experiments with much interest, and his
opinion as a practical scientist is of value. He says that
while he does not see an immediately practical use in this

flying machine, he cannot but regard it as a greatstep in

progress, ong which should be recognized as of immense im-
portance and encouragement for hope of speedy good re-
sults in the way of aerial travel. —New York Sun.

The Musical Phonograph.

Professor Johnson lately exhibited in this city anew in-
strument supplied by Mr. Edison, which reprodaced Levy's
““ Last Rose of Summer,” the ¢ Carnival of Venice,”- etc.
Every ear was on the alert to listen to the performance of
the phonograph. Levy came in front of -the mysterious
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thing, and blew a blast on his bugle horn strong enough, as
it would seem, to blow the whole concern out of existence,
and when he subsided Professor Johnson reversed the crank,

‘affixed a sort of horn toa disk on the cylinder, and out came

all of Levy’s music, with all his variatigns, to the last note
The wonderment and delight of the audience were great ir
the extreme, and they applauded the articulating phono:
graph as if . it were a living and breathing thing. When
Miss Cole sang to it “ Comin’ thro’ the Rye,” there was in-
tense curiosity to hear how it would be returned, as her voice
has a birdlike quality in the upper register that it was
thought impossible for the phonograph to counterfeit. When
Professor Johnson turned the crank Miss Cole herself sat
petrified in astonishment as she heard her very trills imi-
tated by the insensible piece of machinery before her. Of
course the song of the phonograph was nothing to that of
Miss. Cole, because the voice was metallic and without the
attributes of flesh and blood, but its close rendition of the
words and accent was really marvelous to hear.—New York
Herald. ’
—_————er—
NOTES FROM THE PARIS EXHIBITION,

Mr. Patrick Adie, Broadway Works, Westminster, Lon-
don,. shows in operation the Fraser type-setting and distrib-
uting machines. In the composing machine there are long
lines of vertical type discharging at the end into vertical gut-
ters converging to a point below; a keyboard causes uny
required letter to be advanced from its line and to slide down
its gutter into the common destination at the bottom—the
“stick” or ‘galley.” Thus a long line, or a number of
short lines, may be rapidly set up; but there is the great dis-
advantage that except for figure work, poetry, or similar
‘“takes,” the lines must be justified by hand. The distrib-
uting machine, which is the reverse of the composer, seems
but little improvement over handwork. A speed of 10,000
types (not ems) per hour is claimed; but we should hardly
feel inclined to admit such speed, at any rate for more than
a short run, and with a ‘¢ fat take ” and practiced hands.

Messrs. Gwynne & Co. show a line of centrifugal pumps
for wrecking purposes, etc., and some centrifugal gas ex-
hausters. In the former we note the abandonment of the
foot valve and the addition of a small air pump of the re-
ciprocating type, to take its place. There is a pendent
self-oiling tube from the center of the shaft, performing the
same office as that employed in the ‘“ Buckeye” engine, and
of somewhat the same construction. The slide valve ec-
centric on the gas exhausteris shiftable, and an index point-
ing to abscissas scribed on its plane face indicates very
neatly the amount of alteration.

—_— e, r————
Thomas Winans, :

Mr. Thomas Winans, eldest son of Ross Winans, the well
known inventor of the modern railway coach, recently died
at Newport, R. I. Mr. Winans served his apprenticeship
inhis father’s 'shops, and at twenty years of age he went, to
St. Petersburg, Russia, with a locomotive engine of his
father’s manufacture and pattern, to compete for the equip-
ping of the then new Nicolai railroad. He was fortunate
enoughto secure the contract, and this led to his undertak-
ing other public works in Russia, which proved so lucrative
that in 1850 he returned to the United States with a fortune
of ten million dollars.

It is said that he spent a fifth of this vast sum in making
experiments, mainly of a mechanical nature, for his own
amusement. He designed and built a cigar shaped vessel,
by which he undertook to revolutionize modern notions of
marine architecture; at the outbreak of the war, he devised
a gun in which bullets were to be projected by steam instead
of by gunpowder. He also attempted a new method of ven-
tilation, for which he erected many curious structures, in-

cluding a huge chimney some 100 feet high. His last efforts

were directed toward the fitting up of large organs, to be
operated by steam and hydraulic pressure. Mr. Winans
died at the age of 58 years.

_— . r—

RAILWAY MILEAGE.—The Cleveland, Columbus, Cincin-
nati, and Indianapolis railway claims the most remarkable
locomotive mileage on record, one of its engines having run
44,526 miles in nine months, or at the rate of 72,000 miles a
year. This is more than double the average of the best
roads. The engines of the Union Pacific averaged 34,248
mileslast year. The record of five engines of the New York
Central and Hudson River road shows that their average
yearly mileage for seven consecutive years was 46,776 miles,
at an average cost for repairs of 2+44 cents a mile; one en-
gine running over 828,100 miles at an average of 1'87 cent
for repairs.

i~
—il— 0O

A GreAT Lo Drive.—Over a thousand choppers were
engaged along the Upper Connecticut last winter, and the
largest log drift ever driven on that stream has just been got
safely home. The drift was started early in April in charge
of 250 trained drivers from Maine, New Hampshire, and
Quebec, and high water enabled the crews to complete the
work in an unusually'short time. Of the forty millions con-
stituting the drive, ten millions stopped at McIndoe’s Falls,
Vt., ten millions to Southern Massachusetts, and the remain-
der to Hartford.

il

A1,ABAMA CoRUNDUM.—A. correspondent writes us that
large quantities of corundum, for emery wheels, are shipped
from Tallapoosa county, Ala., to Massachusetts.
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American Trade with France.

Consul Bridgeland, at Havre, reports a large increase in
the demand for American grain and provisions in France.
The general substitution of corn for oats in feeding tram-
way and cab horses has increased the demand for this grain
to double what it was a year ago. The demand for wheat
has also increased. Our principal exports of provisions to
France are bacon, pork, lard, tallow, and beef. The ship-
ments of bacon have doubled, and of lard have trebled, those
for the corresponding period of last year. The.shipment
of fresh beef is also an important‘item, nearly half a million
pounds having been received at Havre between November
and May.

IMPROVED SHEARS FOR MARKING STOCK.

The accompanying engraving represents an improved instru-
ment for marking the ears of cattle, so as to enable them to be
identified. It consists of three plates or jaws,
provided with three handles, and combined
as shown. On the faces of the outer jaws are
grooves to receive blocks, by which the cut-
ters, one of which is shown separately at A,
are held in place. The holders are secured
in place by bolts provided with hand nuts.
The cutters may be made straight or curved,
so as to make different shaped marks, or the
latter may be varied by different adjustments
of the cutters in the holders. Patented April
30, 1878, by Mr. William Wright, of Warrior
Station, Jefferson county, Ala.

et 0o
New Telephone Diaphragm.

M. Louis Olivier has lately devised a
form of telephone which differs from the
ordinary Bell apparatus chiefly in the
shape of its diaphragm. This, instead
of being a merely circular plate, is concave,
of unequal thickness and elliptical in shape. Its general
plane is also {nclined to the axis of the instrument. - It is at-
tached by the edges, and a thread of silk is fastened to it at
its thickest part. The inventor states that the idea is to
imitate the construction of the drum of the human ear more
perfectly, and that the timbre of the voice is preserved by the
improved diaphragm with great accuracy.

—_— et —
FILE SHARPENING BY THE SAND BLAST.

It is not possible to cut file teeth to perfect chisel shape
by ordinary cutting processes. There is always a burr
thrown up by the entry of the cutting tool, which gives the
teeth a backward curve, as shown in section at A, Fig. 2.
It will readity be understood how, in course of use, this
burr breaks off, taking with it a portion of the edge of the
tooth and leaving the latter )
rough and jagged, while the
detached portions frequently
clog the grooves, causing the
file to scratch and pin. The
remedy for dull files is re-
cutting, but this costs nearly
as much as it does to replace
the tool with a new one, the
metal is greatly reduced in
grinding off the old teeth
(this is especially the case
with rasps), and the temper
of the toolis often impaired,
or warping or cracking is
caused. Asa matterof prac--
tical fact, consequently, it
may be said that dull files
cannot be sharpened, to any
advantage, by recutting pro-
cesses.

Latterly, however, an in-
genious application of the
sand blast has been made to
this purpose, and, we are in-
formed, and as appears from
samples of work exhibited to
us, with remarkable success.
The sand. blast, as all are
aware, consists of a stream of
sand driven by steam or
compressed air with suf-
ficient force against any hard
resisting material to abrade
thelatter. The adaptations are
numerous and valuable, and
it may be said to have revo-
lutionzed the art of glass en-
graving. Its employment for
file sharpening, and not only
to this but to the sharpening of
all edge tools, even to razors,
is entirely novel, and we are inclined to think it of more
than ordinary importance. -A moment’s consideration will
show that there is really no difference between grinding
metal with sand compacted in the solid form of the grind-
stone or with the same material in the finely pulverized con-
dition,impelled by air or steam blast; but it will further be
seen that the sand blast has capabilities which no grindstone
or grinding process can in any particular equal.

Referring to Fig. 2, at A, we have represented file teeth

as ordinarily cut; at B, the teeth are regular and perfectly
chisel shaped, and the difference is clearly apparent. The
mode of changing one form of tooth into the other simply
depends upon directing the sand blast against the back of
the teeth at an angle of from 10 to 15 degrees to the tanged
end of the file. Naturally, however, it will be asked why
the blast has, as it obviously must have, a selective action;
that is, why it does not cut away the tooth uniformly, with
the apparently unavoidable result .of dulling instead of
sharpening the tooth. Here, however, comesin one of those
exceedingly neat performances which are always a pleasure
for the mechanic to appreciate. The effect of the sand blast
is in some measure proportionate to the resistance offered.
Thus, a layer of rubber varnish or even a piece of paper will
turn a blast which cuts into the hardest stone, simply be-
cause the particles rebound from the elastic surface. Now,

a tooth from its wedge shaped form may be regarded as

SHEARS FOR MARKING STOCK.

offering a constantly decreasing resistance from base to
point, thelatter becoming, as it were, moreand more spring
like, The consequence is that while the sand cuts, say, with
full force into the resisting base, its force, is decreased by
the yielding and elasticity of the point. Hence more metal
is abraded at the base than at the apex, and the obvious re-
sult is that the point is ground away in very much less ratio
of rapidity than the body of the tooth. Hence the latter
must have at all times a keen edge. It is, furthermore, an
obvious corollary that repetition of the process cannot affect
the result. A file may be used until dulled, subjected to the
blast again, and the teeth are at once restored to their former
shape, and this may be_continued as long as the teeth pre-
serve their general shape. i

The process:is equally applicable to the dead smooth file

FILE SHARPENING BY THE SAND BLAST.

or the coarsest rasp, and the temper of the tool is in no wise
injured. The inventor informs us that a-new file sharpened
by the sand blast has outlasted six others of the same make
and size not so sharpened, and has displaced fifty per cent
more metal with the same number of rubs, and the inventor
further claims that 'an old worn out file resharpened by the
blast will do more service than any new file not so treated.

The simple apparatus used for applying the blast is re-
presented in Fig. 1. - The file is suitably held, and at the
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same time is moved forward, with also a to and fro side-
wise motion. Sand and waterfrom the bucket below is im-
pelled upon each side of the tool by the steam from the
pipe, C, entering the injector nozzles at D. The jets mingle
and enter the large inclined tube, out of which the water and
sand run baek into the pail. ,

‘When dead smooth files or delicate edge tools are to be
sharpened, the pipes to the nozzles areraised, so that water
holding but little, and that the finest, sand in suspension is
injected, and in this way, by lowering the inlet, the quantity
of -sand taken up, and hence the abrasive force of the blast,
may be varied.

The inventor informs us that many shops in Bridgeport,
New Haven, Hartford, and other New England manufac-
turing towns are availing themselves of the process at a
large saving of expense. The Nicholson File Company of
Providence have also contracted for its application to the
files manufactured by them. TFor further
particulars relative to licensing, etc., address
the patentee, Mr. Milo A. Richardson, Bridge-
port, Conn.

——,e—————
New Agricultural Inventions,

In an improved Churn, the invention of
Mr. G. W. Jones, of Farmington, Ky., the
apparatus for reciprocating the dasher con-
sists of two differential pulleys and adjusta-
ble levers and connecting rod, whereby power
and speed may be varied, as required by the
condition or quantity of the cream to be
churned at a given time.

Mr. John Clayton, of Brainerd, Minn., has
invented a Wheel Attachment for Plows, for
which it is claimed that the construction is
such as to admit of adjustment for use with
different kinds of plows, and to cut any de-
sired width and depth of furrow; that it will
cause the plows to work at uniform depth, and hold them to
their work without attention from the plowman, except at
the beginning of a furrow.

Mr. D. G. Rich, of Sand Bank, N. Y., has patented an
‘improved Milking Pail, the cover of which is made with a
central strainer of gauze wire, having about its edges a raised
and flaring funnel which is permanently fixed to the cover,
and into which the stream of milk is directed.

Messrs. G. F. Newell, Sr., and Joseph Croft, of Osseo,
Wis., have made an improvement upon that form of grain
separator in which themixed grain and impurities are passed
over a perforated screen by the frictional contact of a re-
volving endless apron. It consists in arrangingthe screen
at an incline, to facilitate the passage of the grain, and in
combining therewith a peculiar tension-adjusting device,
which serves to Lkeep the
apron tight and flat down
against the grains on the sur-
face of the screen, to prevent
the cockle grains from jump-
ing the holes, as they would,
in passing down the incline
from their own momentum,
if the apron became loose
and baggy and only touched
the grains at certain points.

Mr. John Wisda, of De-
fiance, Ohio, has devised an
improvement in the Braces
of Thrashing Machines, and
for holding similar large and
heavy machinerysteady while
being used. The brace is
formed of a base bar having
a hook which is hooked upon
a wheel of the machine, and
having notches upon its up-
per side, into-which the lower
end of an inclined bar is
placed. The upper end of
the latter is pointed and rests
against the frame of the ma-
chine, and is secured by a
hand screw.

A new Cultivator, invented
by Mr. D. L. Wellman, of
Frazee City, Minn., has the
advantage of a form of con-
struction which permits con-
siderably increased width
without impairing its strength
or making it unduly cumber-
some and heavy.

In a new Plow, the inven-
tion of Mr. J. Oldendorph,
Jr., of Waterloo, Ill., the spe-
cial feature is the mode of
securing the handles to the iron beam, so as to firmly brace
them against-vertical strain. This is effected by an arrange-
ment of braces which bear upon the beam, mouldboard, and
handles, binding the parts securely together.

. oo

MoTHER-0F-PEARL may be polished with finely powdered
pumice stone which has been washed to separate the impuri-
ties and dirt, and then finished with putty powder and water
applied by a rubber, which will produce a fine gloss.
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THE DOUM PALM.

The doum palm (Hyphane thebaica), an illustration of
which appears on this page, is remarkable among palms in
having branching stems. The trunk issimple when young,
but in old trees is forked three or four times, each branch
terminating in a tuft of large fan-shaped leaves. The fruit
is of about the size of an orange, irregular in shape, with a
polished yellowish brown rind, inclosing a single horny seed.
The rind, which is dry, fibrous, and mealy, is said to taste
somewhat like gingerbread, and is used as food by the Arabs.
Although the tree is quite a large one, the trunk itself is sel-
dom over 30 feet high.

—_— e —
OFFICIAL PREJUDICE

General A. A. Humphreys, Chief of Engineers, U.S.A.,
has recently addressed to the chairman of the House Com-
mittee on Levees and Improvements of the Mississippi,
an extraordinary letter. The main object appears to be to
discredit the work of Captain Eads and to defeat the efforts
of that gentleman now being directed toward the more
vigorous prosecution of the already successful undertaking.
General Humphreys has always been a strong advocate of
the Fort St. Philip canal scheme of opening the Mississippi
and a non-believer in the efficacy of Captain Eads’ plan.
But whatever his views may be, they certainly do not justi-
fy him in completely shutting his eyes to absolute fact, as
he does when he asserts “ that the opinions expressed to theeffect
that a new bar would form at the sew end of the jetties, and that
it would extend into the sea more rapidly than the old bar, are
correct, even during the changes going on under the scouring
power of the jetties, aided by dredging between and seaward of
them.”

Instead of there being an advance there is an actual re-
cession of thebar, and the jetties have not even been carried
out to their projected length, as they are actually more than
200 feet shorter to-day than they were originally intended to
be. The deepening has been so marked at the sea ends of
the jetties, where the predicted bar growth was to occur,
that Captain Eads has not found it necessary to complete
them as far out as they were located and partly built two
years ago.

Perhaps more inexplicable than any is the assertion, on the
part of General Humphreys, to the effect that the ¢ resultsac-
tually attained at the South Pass disprove
the views of Mr. Eads and confirm those
of the Engineer Department.” The Gen-
eral certainly cannot have read the report
of Generals Barnard and Wright, made
last January, which, after announcing
the presence of a channel nowhere less
than 200 feet wide and 22 feet deep, from
South Pass, between the jetties, to the deep
water of the Gulf of Mexico, says: “ This
result is so exclusively due to the jetties
and auxiliary works that the auxiliary aid
of appliances, if in such we include dredg-
ing machines, is utterly insignificant.” Or
if he prefers to ignore these statements of
two distinguished officers of his own corps,
he certainly must know, as a matter of
common notoriety, that the heaviest
draught ships are already using the jetty
channel.

Captain Eads has published the letter to
the Committee of the House, in which he
answers General Humphreys’ separate al-
legations in a way which leaves no two
opinions concerning either the statements
themselves or the motives which prompted
them. It is a matter of regret that an of-
ficer of General Humphreys’ rank and
distinguished abilities should permit his
prejudices so seriously to warp his better
judgment. .

revealed thirteen cherry stones imbed'ded in the lining of
the stomach, causing a thickening of the walls of that organ
some three fourths of an inch, and ultimately the man’s
death. It was the opinion of the physicians that the stones

had been there many years.
.t —

IMPROVED YIELDING HAT. )
The annexed engraving represents an improved hat for
firemen, policemen, and others, by which the foree of fall-
ing bodies or of blows may be broken sufficiently to protect
the head against injury. The brim is made separate from
the hat body, and is provided with a raised portion which is

fitted to the head. The body slides on the rim portion as
shown in section, Fig. 2, and is guided by slots and pins,
and supported by a cushioning spring. This device was
patented through the Scientific American Patent Agency,
February 26, 1878, by Mr. José M. de Celis, of NewW York
city.
—_————r—

ProrEessor EpisoN intends to employ his telephone for
distimguishing sounds within the thorax and other cavities
of the body, in place of the stethoscope. It will be of great
advantage in medical schools, as a single telephone will-be
applied to the subject, and as many receiving instruments as
may berequired will be placed in communication with it
for the use of students,

THE CARGO OF THE IDAHO.—The cargo
of the lost steamer Idaho furnishes an in-
dex of the current contributions of Amer-
ica to the Old World. It comprised 141
packages of agricultural implements;
77,000 pounds of bacon; 98 packages of
clocks; 17,311 bushels of corn; 1,904 bales
of cotton; 94 bales of hops; 58 horses; 200
tons of fresh meat; 75 tierces of salt meat;
2 cases of machinery; 5 pianos; 12 kegs
of printing ink; 25,258 bushels of wheat;
12 packages of manufactured wood.

A NOVEL application of the electric
light is proposed by Professor Edison.
His plan is to make a diminutive light
apparatus, and inclose it in a glass globe
of such size as to be easily swallowed.
He will connect it with a suitable battery,
and he expects to be able to witness the
process of digestion, and to see with more
or less distinctness the operations of the
internal organs.

Dot SwALLOW CHERRY P1Ts.—A man
died in Vermont the other day, after suf-
fering from dyspepsia for twenty years.
Some peculiar circumstances in his cagse
led to a post mortem examination, which

THE DOUM .PALM,
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NOTES OF PATENT LAW-DECISIONS OF THE COURTS,

The Atlantic Giant Powder Company brought suits against
Goodyear and Townsend for infringement of Nobel’s re-
issued patent, for an explosive compound consisting of a com-
bination of nitro-glycerin with infusorial earth. The ques-
tion presented on the motion for preliminary injunctions was,
whetherthe pulverulent powder compounded of the usual pro-
portions of nitrate of soda, charcoal, and sulphur, as used in
the ““Vulcan blasting powder,” in combination with nitro-
glycerin,” was, for the purposes of, and in that combination,
the equivalent of ‘“ the substance ” described in the Nobel pat-
ent as possessing ‘‘a great absorbent capacity, and which at
the same time is free from. any quality which will decom-
pose, destroy, or injure the nitro-glycerin, or its explosive-
ness;” thus, when combined with nitro-glycerin, forming out
of the two ingredients ‘‘a composition which, without
losing the great explosive power of nitro-glycerin, is very
much altered as to its explosive and other properties, being far
more safe and convenient for transportation, storage, and
use than nitro-glycerin.”

The preferred form of this substance, as described by
Nobel, was the Rieselgurgh, or infusorial earth. The sub-
stance used by the defendants, in combination with nitro-
glycerin, was a mealed powder of nitrate of soda, charcoal,
and sulphur, in proportions the same as in some gunpowder
in common use in granular form.

It was not contended that the substance itself used by the
defendants did not possess, in the combination, every prop-
erty claimed for the infusorial earth in the dynamite patent,
or that the combination of it with nitro-glycerin, as ‘ Vulcan
blasting powder,” did not possess every attribute and prop-
erty in a greater or less degree possessed by dynamite.

The contention of the defendants was, that the only object
and aim of Nobel’s invention, as patented, was to render
nitro-glycerin safer in handling and transportation; that
there was no intent to augment its explosive force; that, on
the contrary, the solid substance exerted no influence and
remained as inert matter, while the object of the manufac-
turer of the Vulcan powder was stated tobe ‘“to render the
explosion and combustion of gunpowder instantaneous.”

It was further argued by the defendants that Nobel in his
original letters patent described his absorbent as an ¢ inex-
plosive ” substance, and that if the omission of the term ¢ in-

explosive ” in the reissue enlarged the scope
of the invention, the reissueitself was void;
and that if the reissue was to be construed
in connection with the original, and for
the same invention, it must be limited to
the use of absorbents asequivalents which
were inexplosive.

The court, however, in disposing of
the first objection raised by the defend-
ants, holds that evidently it was not the
sole or principal object of the defendants,
in manufacturing Vulcan powder, to render
the explosion and combustion of gunpow-
der instantaneous. That if this was the
only object of the combination, why be-
gin the process by substituting for the
granular gunpowder, so highly explosive,
a mealed powder of the same ingredients
in a pulverulent state, and of a lower de-
gree of explosiveness than grained pow-
der? The fact was that gunpowder, when
used as an absorbentin the Vulcan powder,
fulfilled every condition and performed
every function of the absorbent in Nobel’s
patent, besides possessing the additional
function, at the time of the explosioh, of

* co-operating, by means of its conversion

into gas, with the nitro-glycerin, in rend-
ing the rock, instead of remaining, like
the infusorial earth, an inert substance.
This latter fact, however, rendered it no
less an equivalent. The legal reports are
full of cases proving that, when a substi-
tute is psed for one ingredient in a patent-
ed combination which has every property
and performs every function of the original
in the combination, it does not cease to be
an equivalent because, in addition, it does
something more and better.

In disposing of the second objection the
court holds that the word ‘‘inexplosive ”
was applied in the original patent as a
term of description to a substance only
preferentially used. The word was used
in the original patent to describe sub-
stances which, as compared with nitro-
glycerin, were inexplosive by concussion,
which would not of themselves explode
under those conditions which render nitro-
glycerin so dangerous and unsafe, and
which, inexplosive in themselves un-
der those conditions, when combined
with nitro-glycerin, would. make the com-
bination a compound which would also be
inexplosive except under such conditions
as were not inconsistent with substantial
safety in its use for blasting and similar

. purposes. The word was properly omit-
ted in the reissue, not for the purpose of
including equivalents which were not
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within the scope ot the origmal mvention as described, but
as an ambiguous expression not consistent with the other
wordsin the specification, which clearly described the absorb-
ent, its properties and functions, all of which properties and
functions' might appertain to a substance explosive under

some conditions, but inexplosive under those conditions which’

made nitro-glycerin explosive by concussion. The court
grants the preliminary injunctions asked, holding that the
complainants are not limited to treat as infringements the use
of such equivalents only as are actually-inexplosive. ‘but they
are entitled to the exclusive use of such eguiva’
lents as are inexplosive as compared with nitro-
glycerin, and ‘which, while complying with the
other requisites of the infusorial earth in the
combination,: will also, when combined with
nitro-glycerin, form out of the two ingredients
a composition which, without losing the great
explosive power of nitro-glycerin, is more safe
and convenient for transportation, storage, and
use than nitro-glycerin.
—_—t—
New Inventions.

Mr. 8. P. Cox, of Brooklyn, N. Y., has pat-
ented an improved form of Bracelet made of
stone, jet, or other material, but especially of
stone. It consists in a series of blocks or plates
strung upon spring wires, having sufficient elas-
ticity to hold the bracelet upon the arm when the edges
of the bracelet are brought together and secured by
a fastening similar to a butt hinge. The same inventor
has also designed a Locket, so constructed that no metal
is visible except the eye or loop to receive the guard.

A new Fire Escape, the invention of Mr. J. S. Shaw, of
Joplin, Mo., consists of a folding ladder, made of links and
rounds bent of one piece of wire, which is stowed compact-
ly in the hollow sill of a window and suitably
secured at its upper end, and is always ready
for use.

Mr. Sylvester Snell, of Watertown, N. Y.,
has patented an improvement upon that form
of Animal Trap in which the weight of the
animal upon a tilting platform is made to
close the doors of the cage. The inventor
adds an ingenious mechanical device, oper-
ated by the weight of the animal’s fore feet,
which unceremoniously precipitates him into
a pit below.

An improved photographic Camera Shutter,
invented by Mr. A. Johnson, of Kewanee,
I11., consists of an interior swinging shutter
of novel construction, arranged to shut off
the light passing through the camera tube,
the object being to providea meansof opening and closing
the tube without the knowledge of the sitter.

An improved Thill Coupling, recently patented by Mr.
W. L. Wheeler, of Birmingham, I11., is designed to admit of
the thills or pole being readily detached when desired. To the
axle is secured a thill clip, having lugs to receive the pin
which fastens the irons of the thill or tongue. By means of a
pivoted and slotted lever the pin may be easily withdrawn
orlocked into position by a key forming the
outer end of the lever.

Mr. G. L. Reynolds, of Oakland, Cal., has
made an improvement in the class of Window
Screens, in which the upper and lower wire
screens are attached at one end directly to the
sashes, so that when the latter are raised or low-
ered to open them, the screen will be extended
over"the opening and thus exclude flies, mosqui-
toes, or other insects without excluding air.
The improvement consists in journaling a screen
roller in a groove formed in the meeting rail of
a sash, and in attaching to said screen roller one
balance cord of the journal of the roller and the
other balance cord to the sash.

An improved School Desk, patented by Mr. J,
P. Pies, of Spades, Ind., belongs fothat classof
desks which are so made as to be raised or low-
ered at will. The improvement consists in a
new device by which the desk can be readily ad-
justed and firmly secured in the desired position.

A new Leather Dressing Compound, for boots
and shoes, harness, trunks, etc., designed to im-
part a lustrous black gloss, as well as to preserve
and. protect the leather, has been patented by .
Messrs. Norman Quinlan and J. H. Quinlan, Jr.,
of Glen Falls, N. Y. It is made of shellac,
ivory black, alcohol, castor oil, and turpentine
in certain proportions.

Mr. J. F. Johnson, of Yocum Station, Va.,
has made an improvement in Pen Holders, de-
signed to render the pen yielding to pressure
upon the point, and to adapt it to be carried in
the pocket. It consists in arranging the pen
socket in a tubular case, so-as to slide freely, with a
spiral spring behind the same, which tends to project the
pen beyond the tube to its working position, the pen be-
ing retracted in the tubular case by means of a stud extend-
ing through a longitudinal slot in the said case, and secured
by being turned axially into a notch.

Mi. David Healy of Los Angeles, Cal., has patented a
Waste Trap designed to prevent the escape of sewer gas,
to prevent siphoning, and to supply hot and cold water to

Fig. 2..

Jusing the line last written as a copy for the next. Theholder
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a basin through concéaled pipes. It hag two water seals ar-
ranged in a peculiar manner, and a float valve which when
subjected to suction adheres more closely to its seat, thus
preventing the removal of water from the trap.

An improved Blackboard arrangement has been invented
by Mr. H. W. Eastman, of Baltimore, Md., in which the
blackboard proper is pivoted in a frame, in which it slides
up and down, so that it may be reversed in position to bring
either side to the front. The special point consists in bal-
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THE NEW LAURENT SACCHAROMETER.,

‘We are indebted:to La Nature for the annexed illustrations
of an improved saccharometer, by which, it is stated, observa-
tions of unusual accuracy may be made. The apparatus is
represented in longitudinal section in Fig. 1. A is a yellow
monochromatic flame, placed at an invariable distance from
the instrument. The burner is constructed so as largely to
augment the intensity of the flame. B is a diaphragm con-
taining a plate of bichromate of potash, which absorbs the

ancing the blackboard by means of a sliding frame adavted

Fig, 1.—SACCHAROMETER IN SECTION,

for holding alphabetical or arithmetical tablets, said board
and tablet frame being connected by ropes which pass over
pulleys at the top of the fixed frame, in which the movable
parts slide vertically; the arrangement being such that the
blackboard is prevented from turning on its pivots when the
tablet holder is lowered into the required position behind it.
An ®%mproved Buckle for harness, which may be dis-

violet and blue rays which exist in the flame, while allowing
the useful yellow rays to pass. P is a bi-refract-
ing prism, in which the second image is diverged
to-onegide and intercepted by diaphragms. It
turns on the axis, O E. Disadiaphragm carry-
ing a thin plate of quartz parallel to the axis, the
thickness of which is one half wave for the yel-
low rays. This is fixed and covers but the half
of the diaphragm. E is another diaphragm; N,
‘the analyzing Nicol ; H, the objective; O, concave
eye piece. The system, O H N, is mounted on
an alidade, which turns on the disk, C, around
the axis, O E. T is the tube containing the so-
lution to be tested. Cis a graduated disk hav-
ing one or twodivisions; oneespecially for sugar,
the‘other in half degrees of the circle for any ro-
tary substances. L is a lens for reading the scale.
M is a mirror throwing thelight of the burner on
the divisions and thus obviating the need of any additional
light. The new optical disposition consists in the polarizing
system, which is composed of two distinct parts—the bi-re-
fracting prism, P, which turns, and the diaphragm, D, which
with its half plate of quartz is fixed. In Fig. 2 this dia-
phragm is represented enlarged, as it is seen on looking into
the instrument. The left half is covered by the quartz plate,

engaged from the strap or trace in connection with which it

&.«llllulium "m
L

Fig

Fig. 3. Fig. 4.

is used, without the necessity of drawing upon the strap or
trace to release the buckle tongue, has been patented by Mr.
R. J. S. Graham, of 79 Murray street, New York city (care
of Edward A. Boyd). It has an open frame, which may be
drawn together or spread apart by an adjusting screw, and
has a movable bar which hooks over the sides of the frame
when the buckle is in use, but is released, so as to liberate
the buckle tongue, by turning the adjusting screw.

the axis of which is also parallel to the line of separation, O
A, and the right half being open allows of
the passage without deviation of the polarized
light from the polarizer, P, Fig. 1.

Letit first be supposed that the plane of
polarization is parallel to O-A. If this be left
fixed and the analyzer, N, be turned, there
will be a progressive passage from total ex-
tinction to maximum illumination, and the
two halves mf' the disk will always remain
equal to each other in intensity exactly as if
the quartz plate did not exist. The plate be-
ing always fixed, let the polarizer be turned
so that the principal section comes at O B,
making with the axis, O A, any angle, . Let
a vibration occur in the plane represented by
O B. This vibration, represented in length
by O B, may be decomposed into two others
—one, O Y, parallel to the axis, O A, of the plate, and the
other, O X, perpendicular. This vibration will pass with-
out deviation on the right side, but on the left it will be de-
viated by the plate. Tke ordinate, O Y, being parallel to
the axis of the quartz will not change sign, but the abscissa,
O X, which is perpendicular thereto, will change sign, and
will come to O X’ at 180°, since the plate is a half wave in
thickness; so that at the left side the vibration resulting will
occur-in the plane, O B’, making with O A an
angle; ¢/, symmetrical and equalto @. This plate
therefore has for its object to determine at the
left side a principal section, O B/, placed with
relation to the line of separation, O A, symmetri-
cally to the principal section, O B, on the right
side. If the polarizer be left fixed in this posi-
tion, and the analyzer be turned so as to render
the principal section, S P, perpendicular to O-B,
Fig. 8, there will be total extinction at the right
side, but partial at the left side, as shown.. Re-
ciprocally, if the principal section, S P, of the
analyzer is perpendicular to O A (Fig. 4) there
will be total extinction on the left and only par-
tial on the right side. Finally, if the section, S
P, be perpendicular to O A (Fig. 5) there will be
partial extinction for both sides and equality of
tone, since @ = o'.

If the analyzer be left fixed in this last posi-
tion, and the polarizer be turned so that the prin-
cipal section makes with O A angles varying
from 0° to 45°, the two semi-disks will always re-
main relatively equal in intensity, but together
will change their common intensity, passing from
complete extinction to maximum illumination.
In other words, if the apparatus is regulated at
zero—that is to say, at the equality of tones—
and 1f the polarizer be turned while their relative
intensity will not be changed, their common one
will pass through all degrees.
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If, however, after causing the polarizer to make

NEW LAURENT SACCHAROMETER.

THE

Mr. J. W. McGarrett, Jr., of Nashua, N. H., has devised
a movable Copy Holder for children when learning to
write, the advantage of which is that the copy may -be
moved down the page as the writing progresses, so that the
learner may always have his copy before him, instead of

is made of tin, wood, or- other suitable material, and has
flanges upon its edges to receive the copy slip, and feet
which support it.at the right inclination,
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anyanglewhatever with O A, and leaving it fixed

in this position, the analyzer be turned over a

small angle in either direction from S P, Fig. 5,
then the equality of tones in the two semi-disks is at once
broken, and one becomes dark and the other light. This
sudden change allows of the determination, with great pre-
cision, of the position of the analyzer; that is, of the zero of
the instrument when no substance is interposed. If by inter-
posing a substance possessing rotary power the equality of
tones is destroyed, it is necessary to turn the analyzer until
this equality is re-established, and the angle aver which the
analyzer is moved shows the rotary power of the substance.
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PATENT GEAR-DRESSING MACHINE
- We illustrate herewith a new machine for dressing teeth
of gear wheels, either of iron or wood, or made bevel or
spur. To bevel wheels it is claimed to give a perfect re-
ducing cut, making the small end of the cog fhe same pro-

portionate shape as the large end. The motion is transmit-

ted to the tool block by a central shaft, permitting the radial

bar that carries the tool to be swung to any angle from 0°

t090°. It is also hinged, so as to permit of a vertical move-
ment. The form is placed under the bar, and by moving it
to or from the center, wheels of different pitch can be planed
with the same form.

To dress spur gears, the head is moved crosswise on the
frame, the bar is swung to 0°, or ‘parallel to the spindle on
which the gear is chucked, the form is placed
under the tool -holder, and the latter is fed
over it. To dress wood gears and patterns, a
bracket, which holds a thick circular saw, is
held in the tool post; it isdriven from a radial
countershaft overhead, receiving a quick
rotary motion and reciprocating ‘at the
same time. It is fed over forms the same as
if planing iron, only much quicker, as the
saw cuts both ways, the feed being continu-
ous.

The machine is constructed so as to plane
the smallest pinion as well as wheels ot the
full capacity. The gear to be planed is
chucked on the overhanging end of a spindle
and on the other end is the index wheel,
which is accurately spaced. The head which
carries the spindle can be moved to or from
the center of radial bar, for the purpose of
adjusting the gears to be planed, so that the
radial lines terminate at the proper point,
The end of the radial bar is laid out in de-
grees. On a wheel that the angle on pitch
line is 60°, by planing the pinion on 380° it
will, it is claimed, be perfect. Any imper-
fections of patterns or turning lathe are cor-
rected in the dressing. In dressing wooa
gears the turning of the face and ends is done
in the planer and atthe same time that the
teeth are shaped.

For further particulars address the manu .
facturer, Mr. William Gleason, Brown’s Race, Rochester,

N. Y.
Atmospheric Absorption of Solar Forces,

M. Marchand states that during the vertical passage of
the sun’s rays through the atmosphere, they are despoiled of
74 per cent of the chemical power which they possessed at
the moment when they reached the outer boundary of the
aerial ocean. According to the experiments of Bouguet,
Pouillet, and others, under the same conditions the rays lose
13 per cent in illuminating and calorific power, so that it
would appear that the calorific and chemical influences of
light are absorbed by the atmosphere under very different

conditions.
———t e —

AN IMPROVED GANG PLOW,

The implement shown in the accompanying illustration
is one of the new quadruple gang plows manufactured by
Messrs. Howard & Co., of Bedford, England, who are
manufacturers of convertible plows. It combines the
functions of two or
three plows in one,
and is adjustable for a
variety of work, the
parts being constructed
with a view to removal
or alteration in ar
rangement at short no-
tice. As a gang plow
many advantages are
claimed for it, princi-
pal among which are
lightness, facility of
repair, and the readi-
ness with which the
depth of the plowing
may be regulated. The
latter is effected by the
long lever as the imple-
ment proceeds, - with-
out stopping the team,
and at land’s end the
samelever lifts the four
plows clear of the
ground to facilitate turning. In this and other respects it
resembles the better type of gang plows made in this coun-
try, and it is especially intended for the rapid shallow plow-
ing which is preferred in the West. The manufacturers de-
signed it, we believe, for the East India market.

—_——————tr—

A RovaAn STREET CAR.—A handsome car is being built
in this city for the use of Dom Pedro in his trips between
his country seat and his palace in Rio Janeiro. It is about
the size of an ordinary car, but, owing to its elaborate fit-
tings, will cost about three times as much. Special devices
are introduced to insure perfect ventilation. The same firm
are also building a lot of cars for the Finsbury Tramway of
London. They are provided with top seats, which are self-
closing by means of a spring.

¢ Telephone Improvements,

M. Maiche states in Les Mondes that he has succeeded in
suppressing the peculiar metallic quality imparted to the
voice transmitted through the telephone by substituting
for the metallic diaphragm a rubber membrane about 04
inch in diameter by 004 inch in thickness, to the center of
which a disk of tinned iron of the same thickness and
about 0-1 inch less in diameter is-attached. In face of .the
magnet the rubber is exposed, over an area a little larger
than that of the face (we infer from M. Maiche’s de-
scription that this transforms the disk into a ring), and
the membrane is brought to within 0:04 of an inch of the
magnet. M. Maiche claims in this way to realize two ap-

parently antagonistic conditions, namely: 1. A thickness of
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GLEASON'S GEAR-DRESSING MACHINE.

iron sufficient to react on the magnet with sufficient energy,
and to develop sufficiently intense.induced currents; 2. A

| vibratory sensibility, which allows of thereception of very

weak sounds. The voice heard, moreover, is identically
similar to that of the speaker talking over a distance of
a few yards. There is no alteration in timbre, and all the
characteristic qualities are preserved.

M. Maiche has also found that long magnets, some 16
inches in length, on which wire was ‘wound over a third of
their extent with few coils, are much more sensitive than
short magnets. The distance to which sound may be trans-
mitted depends principallyson the size and length of the
magnet coil and on the section of the conductors. A cop-
per wire, 04 inch in diameter and 8 inches long, making
four or five turns around the magnetized bar, suffices to
transmit the sound over & distance of several yards. The
membrane of the transmitting instrument M. Maiche con-
siders should be much larger than that of the receiver.
The first should be from 3% to 4 inches in diameter; the

HOWARD'S GANG PLOW.

second reachesits maximum -sensitiveness at diameters be-
tween 12 and 16 inch. '
—_—

The Marginal Shield=-Fern as a Teniacide.

Mr. C. H. Cressler communicates to the current number
of the American Journal of Pharmacy the result of some
experiments made by him to test the efficacy of the marginal
shield-fern (Aspidium marginale) in the expulsion of the
tape-worm. He was led to make these trials through the
failure, on a certain occasion, of an emulsion of the oleore-
sin of the imported male fern.(A4. filiz mas.,) to effect satis-
factory results. As might have been expected from species
so nearly allied, he found the constituents of the former to
be identical with those of the male fern, and its efficiency to
be fully equal. The marginal shield-fern is one of our most
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widely distributed species of the North, is very common in
all of our woods, and, being an evergreen, may be collected
at any season of the year.  Most of the male fern for medi-
cinal use has hitherto been imported, although the plant is
found northward in the region of Lake Superior, and west-
ward. Mr. Cressler’s experiments were made with the oleo-
resin obtained from the rhizome of the fresh plant, and ad-
ministered in gelatine capsules.
_——— e ——
POISONOUS LEGUMINOUS PLANTS.
Leguminous plants, on account of the great abundance of
albuminous material, in addition to starch, found in their
seeds, have always been considered the equals of the most

nutritious cereals—such as wheat, etc.—as articles of food.
Of such plants the common bean has proba-
bly been largest known and is most widely
distributed. Itwas cultivated by the Jews,
and considered as sacred,by the Greeks and
Romans. A temple to the God of Beans,
Kyanetes, stood upon the sacred road to Eleu-
sis; and the Kyanepsia, or bean feast, which
. the Athenians celebrated in-honor of Apollo,
was characterized by the use of these le-
gumes. To the Egyptians the bean was an
impure fruit, and they did not venture to
touch it. The black speck on the white wings
of the flowers was formerly looked upon as
the written character of death; for which rea-
son the bean in ancient times passed asthe
symbol of death. It has been reserved for
mocern times to learn that ‘‘death’” may
indeed ‘‘lurk in the pot” with at least some of
thege hitherto unsuspected pod-fruited plants.
Attention has been called to the fact by Dr.
Rothroch that certain leguminous plants
growing in our Southwestern Territories pos-
sess poisonous properties. In the vicinity of
Fort Garland, in Colorado, cattle have quite
often given evidence of poisoning, which on
investigation has-been traced to the plant Oa-
ytropis lamberti. The effects that follow the
eating of this plant appear to be long endur-
ing, the animal becoming demented and
wasting away as its fondness increases to
something like the opium habit in man. Dr.
Rothroch detected at New Camp Grant, Arizona, another
plant, Hosackia purshiana, the effects of which are similar
to. the preceding. According to the Academy, Professor
Cohn has recently reported a case of the poisoning of hun-
dreds of sheep, at Namslau, from eating Lupinus. -Two cir-
cumstances were spoken of as probable causes. Professor
Cohn had, a year previously, demonstrated the existence in
Lupinus of an active bitter principle, of which the poisonous
properties, closely allied to the poisonous alkaloid of the
water hemlock, are established. The other possible cause
was found to be the occurrence, in most of the specimens sub-
mitted, of .sclerotia, which burst out in the form of small
black warts closely arranged in parallel series. Professor
Cohn remarked that the question as to whether the poisoning
should be attributed to the lupine orthe fungusmust be set-
tled by chemical investigation. Subsequent experiments,
however, in cultivating the fungus from the sclerotium have
not as yet led to the production of any specific form that

could have produced the poisoning.. The lupines grow wild
throughout the whole
of Europe and in India
and Arabia, and are
mostly used as food for
cattle, although the
seeds are sometimes
used by the poorer class
of people. America has
alsoitslupine (Zupinus
perennis), and its bitter
seeds are eaten from
Canada to Florida. An-
other poisonous legu-
minous plant proves to
be Sophora speciosa,
from Texas. From the
seeds of this Dr. H. C.
Wood, Jr., has ex-
tracted an . alkaloid
which Re calls Sopho-
ria. The effects of this
are stated to resemble
those of the calabar
bean. The seeds are
used by the Indians of Texas to inducean intoxication which
lasts from two to three days. Half a bean will, it is said,
cause intoxication, and a whole one may be productive of
dangerous symptoms. As to the alkaloid, Dr. Wood states
that three grains of it hypodermically failed to very serious-
ly affect a dog, but killed. a cat in a short time.
The ‘€oming Wheat Crop.

The harvest began in Missouri May 20, fully a month be-
fore the usual time. By the first of June the harvest season
opened in Southern Illinois. The "¢rop is magnificent
throughout the entire country,and promises'to be the largest
ever-gathered. The yield is estimated as high as 500,000,-
000 bushels. The movement of breadstuffs Eastward of late

has been unprecedented.
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Rusiness and Levsomnl,

The Charge for Insertion under this head is One Dollay
a linefor each insertion ; about eight words to a line.
Adverti ts must ber d at publication office
as early as Thursday morning to appear in next issue,

Church Pipe Organs, new and second-hand, ready for
delivery. Send for particulars. Henry Erben & Co.,
Organ Builders, East 23d St. near 2d Ave., New York.

Assays of Ores, Analyses of Minerals, Waters, Com-
mercial Articles,etc. Technicalformulse and processes.
Laboratory, 38 Park Row, N. Y, Fuller & Stillman.

More than two miles per day of the celebrated Asbes-
tos Roofing are made and shipped to all parts of the
world by the H. W. Johns Mfg. Co. of this city. This
Company are also the most extensive manufacturers of
Liquid Pain%s, Coatings, Cements, Boiler Coverings, and
other materials for structural and mechayical purposes.

Wanted.—Apparatus for Filling Toy Rubber Balloons.
Address J. Merker, Hot Springs, Ark.

For Electric Bells, Telegraph Instruments, all parts
of the Telephone, etc., send to Milton F. Jones, Natick,
Mass.

Capital wanted to assist in the manufacture of a new
and valuable invention. The inventor has received .a
large number of orders for his apparatus, but lack of
means has prevented the manufacture. For particulars
address C. W. Barry, Box 104, Orange Valley, N. J.

For Sale—A full set of Patent Office Reports, 1848 to
1870. Address Box 698, Providence, R. 1.

For Sale—State Rights. The only Instrument ap-
proved of and used by the United States Treasury and
Mint for testing gold and silver coin. Pronounced by
experts to be the only effective and reliable test ever
made. For description and information see Scientific
American, June 8 and’ 15, 1878. Address P. Doherty, 92
East 10th Street, New York.

Steamboat Officials can buy Flannel Suits of Baldwin
the Clothier, and have the regulationbuttons put on the
coats without extra charge. This will save the officers
20 t0 30 per cent. We are glad to commend Baldwin to
all our readers.

Scroll Saws.—We have on hand four Moyer's Patent
Iron Frame Scroll Saws, and will sell them for one half
their cost to build. Theyare good in every respect, and
adapted to all kinds of work. Address Wood, Smith &
Co., Fort Plain, N. Y.

Wanted—Machinery for fruit canning factory.
Bartlett, Oshawa, Ontario.

$800 will buy letter patent on my improved Fruit
Picker. For information, address H. C. Berbeyer, Price,
Mo.

Telephones and Material at greatly reduced prices.
Telephone Supply Co., Box 3,224, Boston, Mass.

Bolt Forging Machine & Power Hammers a specialty.
Send for circulars. Forsaith & Co., Manchester, N. H.

Diamond Self Clamp Paper Cutter; oward’s Parallel
Vise. Howard Iron Works, Buffalo, N. Y.

Best Steam Pipe & Boiler Covering. P.Carey, Dayton, O.
Cornice Brakes. J.M. Robinson & Co., Cincinnati,O.
Sperm Oil, Pure. Wm. F. Nye, New Bedford, ‘Mass.
Power & Foot Presses, Ferracute Co., Bridgeton, N, J.

Painters’ Metal Graining Plates. J.J.Callow,Clevel’d,O.

Vertical Scientific Grain Mills, A.W.Straub & Co.,Phila.

Foot Lathes, Fret Saws, 6¢.,90 pp. E.Brown, Lowell,Ms,

Tmproved Wood-working Machinery made by Walker
Bros., 73 and 75 Laurel St., Philadelphia, Pa.

Pulverizing Mills for all hard substance and grinding
purposes. Walker Bros. & Co., 23d and Wood St., Phila.

For Town and Village use, comb’d Hand Fire Engine
& Hose Carriage, $350. Forsaith & Co., Manchester, N. H.

Zero Refrigerator, with cooler. Centennial award.
Send for catalogue. A. M. Lesley, 37 Sixth Ave., N. Y.

The ScientiFic AMERICAN Export Edition 1s pub-
lished monthly, about the 15th of each month. Every
number comprises most of the plates of the four preced-
ing weekly nifinbers of the SCIENTIFIC AMERICAN, with
other appropriate contents, business announcements,
ete. It forms a large and splendid periodical ef nearly
one hundred quarto pages, each number illustrated with
about one hundred engravings. Itisa complete record
of American progress in the arts.

Nickel Plating.—A white deposit guaranteed by using
ourmaterial. Condit,Hanson & Van Winkle,Newark,N.J.

Cheap but Good. The ¢ Roberts Engine,” see cut
in this paper, June 1st, 1878. Alse horizontal and
vertical engines and boilers. E. E. Roberts, 107 Lib-
erty St., N. Y.

For Shafting, Pulleys, Hangers, etc., send for price
list and discount to Hilles & Jones, Wilmington, Del.

Improved Steel Castings; stiff and durable; as soft
and easily worked as wrought iron; tensilestrength not
less than 65,000 1bs. to sq. in. Circulars free. Pittsburgh
Steel Casting Company, Pittsburgh, Pa.

Presses, Dies, and Tools for working Sheet Metals, etc.
Fruit and other Can Tools. Bliss & Williams, Brooklyn,
N. Y., and Paris Exposition, 1878.

Manufacturers of Improved Goods who desire to build
up a lucrative foreign trade, will do well to insert a well
displayed advertisefflent in the SCIENTIFIC AMERICAN
Export Edition. This paper has a very large foreign
circulation.

The Cameron Steam Pump mounted in Phosphor
Bronze is an indestructible machine. See ad. back page.

Bound Volumes of the Scientific American.—I have
on hand bound volumes of the Scientific American,which
I will sell (singly or together) at §1 each, to be sent by
express. See advertisement on page 414, John Edwards,
P. O. Box 186, N. Y.

Friction Clutches for heavy work. Can be run at high
speeds,and startgradual. Safety Elevators and Hoisting
Machinery a specialty. D. Frisbie & Co., New Haven, Ct.

1,000 2d hand machines for sale Send stamp for de-
scriptive price list. Forsaith & Co., Manchester, N. H,

‘Wrenches.—The Lipsey * Reliable * is strongest and
best. Six inch sample by mail 60 cents. Roper Caloric
Engi.ne Manufacturing Co., 91 Washington St., N. Y.

Climax Washing Machine. Reliable Agents wanted.
Descriptive circulars furnished. N. C. Baughman & Co.,
York, Pa.

Diamond Tools. J. Dickinson, 64 Nassau 8t., N. Y.

The Turbine Wheel made by Risdon & Co., Mt. Holly,
N.J.,gave thebest results at Centennial tets.”

Geo.

Solid Emery Vulcanite Wheels—The Solid Original
Emery Wheel — other kinds imitations and inferior.
Caution.—Our name isstamped in fullon all our best
Standard Belting, Packing, and Hose. Buy that only.
The best is the cheapest. New York Belting and Pack-
ing Company, 37 and 38 Park Row, N. Y.

Hydraulic Presses and Jacks, new and second hand.
Lathes and Machinery for Polishing and Buffing metals.
E. Lyon & Co., 470 Grand St., N. Y.

F. Lunkenheimer’s Brass Goods for Engine Builders,
Automatic Oil Feeders, Glass Oil Cups, Cody Shaft Oil-
ers, etc. Address Cincinnati Brass Works.

Special Planers for Jointing and Surfacing, Band and
Seroll Saws, Universal Wood-workers, ete., manufac-
tured by Bentel, Margedant & Co. Hamilton, Ohio.
‘Water Wheels, increased power. 0.J.Bollinger,York,Pa.

‘Wm. Sellers & Co., Phila., have introduced a new
Injector, worked by a single motion of a lever.

Valuable Invention to users of Steam Boilers. See
advt., page 318, last issue. Address U S. Automatic
Stoker Co., No. 2 Chestnut St., Philadelphia, Pa.

For Shafts, Pulleys, or Hangers, call and see stock
kept at 79 Liberty St. Wm. Sellers & Co.

For Solid Wrought Iron Beams, etc., see advertise-
ment. Address Union Iron Mills, Pittsburgh, Pa., for
lithograph, ete.

‘We make steel castings from 14 to 10,000 Ibs, weight:
3 times as strong as cast iron. 12,000 Crank Shafts of this
steel now running and proved superior to wrought iron.
Circulars and price list free. Address Chester Steel
Castings Co., Evelina 8t., Philadelphia, Pa.

NEW BOOKS AND PUBLICATIONS,

THE RoAD MASTER’S ASSISTANT AND SEC-
TION MASTER’S GUIDE. By W. S. Hunt-
ington. Revised and enlarged by Charles
Latimer. Published by the Rawroad Ga-
zette, 13 Broadway, New York city..

This is a valuable treatise on a branch of railroad
work about which not much has been written, and yet
upon which the safety and economical management of
railway lines very largely depend. Thebest feature of
the book is that it avoids technicalities and addresses
itself directly to the practical side of its subject. It
begins with track laying, and takes up in order the
topics of laying the rails, spiking. construction of
cattle guards, culverts, etc., ballasting, elevation of
curves, track repairs, frogs, and switches, etc. The
volume is clearly written, and contains numerous good
illustrations.

UPLAND GAME BIRDS AND WATER FowL OF
THE UNITED STATES. By A. Pope, Jr.
Published by Scribner, Armstrong & Co.,
New York city.

We have already directed attention to this magnifi-
cent work, the sixth part of which, recently issued, is
now before us. The present number contains two
splendidly executed water color facsimiles of paintings
of the Canada Grouse and the Wood Duck, together
with the descriptive letter press. Both asa work of
art and as a contribution to the literature relating to
the natural history of the country, this collection of
plates will be of lasting value.

DETERIORATION AND RACE EpUucATION. By
Samuel Royce. Edward O. Jenkins,
Publisher, 20 North William street, New
York.

The author thinks that the race is deteriorating. He
holds that society, and the means of preventing ever
present morbid tendencies from settling into abnormal
and anti-social formations, must be the chief study of
the future teacher; and that the great work of the lat-
ter is the application of physical, mental, and social
hygiene to the physical, mental, and. social degeneracy
as manifested hy an excessive rate of mortality, insan-
ity, pauperism, and crime. The work is well written,
andabounds in illustrative facts and instances, together
with much useful statistical information gathered from
a wide range of literature.

StupIiEs IN Luke. 8. R. Wells, Publisher,
787 Broadway, New York. Price 60
cents.

This is the original Greek text of the Gospel, and an
interlined literal translation, together with illustrative
foot notes, appendix of weights, coins, names, phrases,
and other explanatory matter.

We have received Reports and Awards of the Cen-
tennial Exposition, covering Groups 28 to 36 inclusive.
As a maximum average we suppose that about half the
contents of this voluminous series of reports has some
utility; the remainder, being simply lists of the premium
winners, is of no value perceptible to us. It may be of
interest for John Smith to read that his production is
‘“ commended for excellence of design, beauty of fin-
ish,” etc., and perhaps, if very few exhibitors in com-
mon with him attained like commendation, the general
public might find therein a useful guide as to the rela-
tive importance and merit of the various exhibits; but
ag several thousand contributors come in for like en-
comiums, this portion of the work will be appreciated
chiefly as showing how rich the language is in com-
mendatory adjectives. We have already noted several
good reports in the series, and to this list we can now
add those of the Judges on Educational Exhibits and
on Horological Apparatus.

(1) J. L. asks: What is a good way to case-
harden iron links and blocks for locomotives? A.
Heat the metal to redness, sprinkle prussiate of potash
upon it, and plunge into cold water.

(?) ‘“Subscriber ” writes: In making soda
water, what is the best practical proportion of sul-
phuric acid to marble dust? A. Mathew' recommends
3 Ibs. of marble {o 5 pints of sulphuric acid.

8) F. A. L. asks: How can I remove the

black color caused by rubbing a match against the side
of an ornamental bright brass match box? A. Use a

little moistened emery on & soft cloth; or first apply

strong hot potash solution to the parts, wash this off
with water, then moisten with nitric acid, rub with
sawduast or a soft cloth and water, dry, and relacquer.
Dilute alcoholic shellac solution colored with dragon’s
blood and turmeric is the lacquer generally used.

(4) H. P. writes: Last fall I bottled some
cider, “ curing* it with sulphite of lime and mustard
seed. At present the most of itlackslife, although an
occasional bottle has sufficient carbonic acid gas to give
an agreeable taste. Can you suggest a way to enliven
the dead cider? A. Add about 80 grains of bicarbonate
of soda and one third that quantity of citric acid to
each bottle, stopper securely, and invert for a time,

(5) C. B. T. asks: What is a good and cheap
substitute for linseed oil in making putty? - A. Menha-
den and cotton seed oils have been used, either alone
or mixed with a little linseed oil.

(6) C. R. P writes: By leaving the key of
a telegraph instrument open, thus breaking the cirenit,
does theliquid in the battery cease to operate on the
‘amalgamated zinc? A. The battery fluid does not en-
tirely cease to act on the zinc and mercury. These
metals would in.time be gradually dissolved, even if
the electric circuit were kept open. It would then be
said that the * negative » was dissolved by “local ac-
tion.”

(7) T. A. T. asks: What is the speed of a
perpendicular fall of water of 100 ft. at a temperature of
4° Celsius? A. About 214 seconds.

(8) C. W. B. writes: Recently an artisan in
this town dissolved a quantity of gold (coin and old
jewelry)by the aid of nitro-muriatic acid. From the
solution he threw down a precipitate with aqua ammo-
nia. This precipitate was placed on a filter and allowed
to drain dry, but not washed. The precipitate and con-
taining filter paper were then placed in. a crucible with
carbonate of soda and carbonate of potash. The cru-
cible was then placed on a forge, and, when heat was
raised, an explosion took place great enough to shatter
the crucible and scatter its pieces and the fire of the
forge to all parts of the shop. What was the cause?
A. Alarge part of the precipitate formed by the addi-
tioh of ammonia to the gold solution consisted of am-
monium aurate or fulminating gold (Aus034NH3;0H,), a
very explosive compound; We do not wonder at the re-
sult.

(9) F. C. C. asks for a simple mode of test-
ing the inflammability of coal oil. A. In asmall cup
or glass place a quantity of the oil to be tested, and im-
merse in the oil thebulbof a good thermometer; suspend
the cup containing the oil in a vessel of water and grad-
ually heat the water; move about close to the surface of
the oil a lighted taper, and note the "degree on the ther-
mometer at which the oil begins to emit inflammable
vapor (the flashing point), and again that at which the
oil inflames., Oil to be used in lamps should not take
fire below 115° Fah. In applying the lighted taper the
flame must be kept away from the glass of the ther-
mometer,

(10) J. S. asks: How are the different cuts
of files denominated? For instance, what constitutes
¢ bastard cut,” ¢ second cut,” etc.? A. Bastard cut is a
little finer than a rough file. Second cut is still finer
than a bastard; then comes smooth, superfine smooth,
and dead smooth.

,11) J. P. asks: What is the chemical
composition of the ‘* Pharaoh’s serpents?”’ A. The
light solid matter composing the * serpent * consists of
mellone, melam, and mercuric sulphide; the substance
from which itis evolved (the ‘‘egg) is mercuric sul-
phocyanate—the precipitate obtained by the addition of
mercuric nitrate to solution of ammonium or other al-
kaline sulphocyanate, washed and dried.

(12) T. R. 8. asks: Is there any process by
which strong or rancid butter can be cl®éansed and re-
stored to its original condition® A. Rancid butter may
be improved by working it over with fresh cream; also
by digesting it for a shorttimein a melted state with a
quantity of fresh, granular animal charcoal, free from
dust, and after straining thoroughly, reworking. See
p. 102, vol. 36.

(13) 1. H. T. writes: Suppose a block of ice
with a thermometerimbedded in it in a temperature 10°
above zero. Will the thermometer go to zero if the
ice be placed in an atmosphere of zero? Inother words,
does the temperature of ice vary? A. The temperature
of ice varies with the temperature of surrounding ob-
jects below 32° Fah.; the thermometer would register
0°, provided the conditions remained constant long
enough.

(14) P. M. B. asks: Can a 9 inch round
rod of iron, say 60 feet long, secured at each end of a
building with a nut and washer, with no support in the
center, be drawn taut enough to sustain from 400 to 500
1bs., to be carried along the same by a car,without bend-
ing? A. Itcannot be made to carry any weight what-
everwithout some deflection. You will find rules for
amount of deflection in works on the strength of mate-
rials.

(15) M. C. asks: What is meant by the in-
ternal grooving and pitting of boiler plate? A. Groov-
ing is the formation of channels in the iron, and pitting
is the formation of little depressions of dish form made
in the iron at various places.

(16) W. M. B. writes: I have frequently
noticed during a storm that the thunder which succeeds
a flash of lightning sometimes commences far off to-
wards the horizon, and gradually increases in intensity
until it ends in a loud burst nearly over our heads. As
the dischargeis accomplished in an instantalmost, why
is it that we hear thethunderfrom adistance first some-
times? A. The following explanation, from *The Am-
ericanCyclopedia,” may be satisfactory to you: ¢ This
sound may be prolonged, as it is reflected in echoes by
the clouds; or, as suggested by Sir John Herschel, it
may come in successive impulses to the ear, as brought
from an instantaneous discharge that extends for mies
along a line directed away from the observer. So the
terrific sudden crash may be the result of a flash occur-
ring all around the observer, with no great difference of

digtance from him in the points of the discharge.”
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@17) J. C. W. asks: Would an iron railing
or cresting on the roof of a building increase the dan-
ger from lightning? A. No. The iron railing would
assist in protecting the building if it were connected
with a rod well grounded in the earth.

(18) G. H. C. asks: Can black oxide of

manganese be dissolved so as to produce a jet black
liquid suitable foran ink? I have made a solution in
hydrochloric acid, which produces a brownish green
liquid? A. Nore of the manganese salts form solutions
suitable for inks. Strong aqueous solution of potassium
permanganate forms purplish red ink, which flows read-
ily from a pen and soon turns brownish black.

(19) J. W. B. asks: 1. What pressure per
square inch is necessary to reduce or compress atmo-
spheric air of common density, inclosed in an airtight
cylinder, to one half, one fourth, and one eighth its vol-
ume? A. If the temperature of the air is maintained
constant during the compression, the pressure varies in-
versely as the volume. 2. What are the advantages
claimed for hydraulic elevators over steam ones? A.
The motion of the hydraulic elevators is claimed to be
smoother and more free from jars.

(20) S. R. S. asks: How can I harden brass
wire which has been softened? I have tried slow cool-
ing in stove and in ashes, but without success. A. By
rolling or hammering it cold.

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

E.A.P.—The dextrinisof good quality. Itcontains
a very little starch and a trace of glutinous and sacchar-
ine matters. Use hot water and do not add too much of
the dextrin flour at a time.—H. O. T.—No. 1is colo-
phonite and black garnet in pyroxene; apparently also
zircon. No. 2is coccolite and wollastonite with garnets .
and a small quantity of pyrites and mispickel. No. 8
is mostly actinolite—a variety of hornblende.

FLOATING AND SUSPENDED MAG-

NETS; Experimentsillustrating the Action of Atomic
Forces, the Molecular Structure of Matter, Allotro]l);v.
Isomerism, and the Kinetic Theory of Gases. y
ALFRED M. MAYER. 2 figures. Phenomena of Com-
pressibility and Porosity ; two Essential Chemical Laws ;
and the Modern Doctrine of the Composition of Matter
clearly exp'ained. Matter in Constant Motion ; Charac-
ter of Motion. Diffusion of Gases explained. Why
Heat Expands. The same elements occurring under
different Forms, Minute Instructions for fe orming
Pleasing and Instructive Experiments illustrating
the Foregoing Laws of Matter, the only Materials re-

uired being a few needles and corks and a bar magnet.

ow to Hixhibit these Experiments before a large audi-
ence._ The Most Important Laws of Chemical Constitu-
tion Demonstrated in the Simplest Manner, Also, a
pa]iver by HENRY A. MOTT, JR., on the Application of
Polarized Light to the Examination of the Alkaloids of
the Quinin Group, and Samples of Unknown Composi-
tion.” Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT No. 129, Price 10cents. To be had at this office
and of all newsdealers.

THE INTERIOR OF THE EARTH. AB-
stract of Address before the Cumberland Association
for the Advancement of Literature and Science. By
SIR GEO. B. AI1RY, F.R.S. Triangulation; how_ the
Earth is Measured. Dimensions, Form, and Variable
Density of Earth. Tremendous Pressure at Center.
Rotation of Earth. Fluid Condition of Interior; Singu-
lar Occurrence in Surveying. Heat; Volcanic Action
everywhere. Earth’s Magnetism and its Variations.
How the earth was formed. Nebuls, what they are;
Heat from their Condensation; Curious Facts; the
Nebular Hyﬁ)othesi . What the épectroscope Reveals.
Density of Earth, Sun, and Planets. Cause of Volcanic
Action. Also,VESUVIUS and the Surrounding Country.
g[y Prof. C. E. CROSBY. Its Topography, Geological

istory, and Present State. Its connection with His-
toric Events, the Destruction of Pompeii, Herculaneum,
etc. Phenomena and Explanation of Eruption. The
Grotto del Cane, &c. Both papers contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT No. 129. Pricel0cents.
To be had at this office and of all newsdealers.
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Inside. Page, each insertion = ==73 cents a line.
Bac age, each insertion ===« %1.00 a line.
(About eight words to a line.)
Fngravings may head advertisements at the same rate
per line, by measurement, as the letter press. Adver-
tisements must be received at publication office as early
as Thursiay morning to appear in next issue.

Circular Plane.

PRICE $4.

Has a flexible steel face, adjustable to any circle, either
concave or convex. Senttoany address (express charges
prepaid) on receipt of price, $4. We make all styles of
Iron Planes. Send for an Illustrated price list to

BAILEY WRINGING MACHINE CO.,
99 Chumbers St., New York.

RUSK’S WHITE S\A\FETY INK.
Pure white on colored paper. Cannot be erased by me-
chanical or chemical means. Prevents check ra.isingl;I A
novelty. Bottle50c., expressed. S. E.Rusk, Catskill, N.Y.

Patent Wood-working Machinery, Band Saws Scroll
Saws, Friezers,etc. Cordesman, Egan & Co., Cincin’ti, O.

MINTON’S TILES.

Art, Decorative and Flooring. Remit 9 cents postage for
circulars. Anderson Merchant & Co.,53 Broadway, N.Y.

CAREY’S PATENTED

COMB ! NATION NEEDLE.
i A sewing machine
needle and thread

cutter combined. The
particular advantage
of this combination is
to have a cutter for
severing the thread at
the nearest possible
point to the operator
and always ready for
use. Parties who
used the various de-
f‘ I ngVices fOTcutting the

NI ™" \\thread have discon-
tinued their use after trying the combination needle.
Sewing machine companies who wish the exclusive con-
trol ot their own needle with the cutter, and general
agents of sewing machines, will be supplied with samples
on application to the

-DOMESTIC NEEDLE WORKS CO.,
Middleborough, Mass.

1’1‘ PAYS to sell our Rubber Stamps and Novelties.
Terms free. G. A. HARPER & BRO., Cleveland, O.

RECIPE FOR CURING CONSUMPTION GIVEN
gratisby DR. H. JAMES, 1032 Race St., Philada.

DYSPEPSIA. BY Dr. C. F. KUNZE.
Symptoms. A%petite Diminished. Stomach Digestion
much slower than Normal. Constipation. Symptoms
in Children. Chronic Cases. D{aspe(fsia a8 caused by
t0oo much Food ; bX Indlgestible '0ood; by General De-
rangement; b, ltered Conditions of Innerva ion.
Treatment. Nourishment should be Easily Digestible;
taken Little at a Time; and Digested before more is
taken. Necessity of Few and Plain Dishes. Treatment
when Stomach_is Overloaded. Aiding Gastric Juice.
Treatment in Febrile Diseases. Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT No. 129. Pricel0cents.
To be had at this office and of all newsdealers.

BARNES’ FOOT POWER MA.
CHINERY.
Different machines with which
Builders, Cabinet Makers,
‘Wagon Makers, and Jobbers
in miscellaneous work can
compete as to QUALITY AND
PRICE with steam {)ower manufac-
turing; also Amaturs’ supplies.
MACHINES SENT ON TRIAL.
Y Say where you read this, and send
) for catalogue and prices.
W. F. & JOHN BARNES,
Rockford, Winnebago Co., Ill.
Eastern Agency for
Barnes’ Foot Power Machinery.
Fuldl line in stock at facto’i‘y %rices. Can be seenin gopera-
tion at CHAS. E. LITTLE'S, 59 Fulton St., N. Y.
COast Steel Pwmp Log Augersand Reamers a specialty.

BELT PULLEY,

Lightest,strongest‘and best made._Secured tothe Shaft
without Keys, Set Screws, Bolts or Pins; also, Adjustable
Dead Pulleys and Taper-Sleeve Couplings. Send for cata-
logue. Address Taper-Sieeve Pulley Works, Erie, Pa.

Paient Portable Chuck Jaws.

Tmproved Solid Emery Wheels,for grindingIron
and Brass Castings, 'Tools, etc. Manufactured
by AM. TWIST DRILL CO., Woonsocket, R. I.

SPANISH CEDAR

CIGAR-BOX LUMBER!

Finished Ready for Use.

First Quality at 33c. Second Qualityat2%c.
POPLAR—1st Quality at $15 per M. Feet; 2d
Quality at $13.50 per M. Feet.
BUNDLING AND CARTAGE ADDITIONAL.

Above prices will remain until advised. No order re-
ceived for less than 1,000 feet. :

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

‘“THE EACLE CLAW.”
“The bestTrapinthe World for catching
FISH, ANIMALS & GAME.

3 Onebaitwillcatch

i Twenty Fish.

Ng::.'t"orPrdimﬂs;:iigi,'mal'lgmgefé.gﬁ

Seatbymsil. J. BRIDE & CO.,

X Mfrs., 297 Broadway, New-York.
Send for Catalogue of useful novelties and mention this paper.

Telephones.

How to make and adjust them. Send stamp for full
description and all needed_instructions, with prices of
MAGNETS, FINE WIRE, BOBBINS, ETC. ONE PAIR
FIrST-CLASS TELEPHONES complete, except dia-

hragms, sent to_any address ui_)‘on receipt_of $4.00.

. H . BUNNELL, Electrician, 112 Liberty St., New York.

D 151 NEW YEAR CARDS, with name, 20c.

Founded by Mathew Carey,
. 1785.

BAIRD’S

FOR PRACTICAL MEN.

To our business of .Industrial Publishers, we have
added that of Industrial Booksellers and Importers, and
have now on hand a valuable stock of ENGLISH AND
AMERICAN PRACTICAL AND SCIEN'TIFIC BOOKS,includ-
ingthe most recent issues from the English and Ameri-
can press.

" OUR NEW AND ENLARGED CATALOGUE OF PRAC-
TICAL AND SCIENTIFIC BOOKS—9 pages, Svo—sent free
to any one who will furnish his address.

WO NEW CATALOGUES OF BOOKS AND PAMPH-

LETS ON SOCIAL SCIENCE, POLITICAL ECONOMY, THE

FINANCES, BANKING, POPULATION, PAUPERISM, POLI-

TICS, POLITICAL BIOGRAPHY, AND KINDRED SUBJECTS,

comprising a most extensive and valuable collection.
Sent free upon xﬁ)@lication.

ENRY CAREY BAIRD & CO.,
Industrial Publishers, Booksellers, and Importers,
81.0 Walnut Street, Philadelphia. ‘

Improved

HOISTING
ENGINES.

Speedwell Iron Works,
ESTABLISHED 1801,
Ofiice 96 Liberty St., N. Y,
P. 0. Box 2132.

FOR SALE.
The machine shop and die sinking establishment of
George A. Crosby (Chicafo)‘ deceased. It is a good
opportunity, and will be sold much below original cost.
¥or particulars, address
J. L. BOARD, 2 North State 8t., Chicago, IlI.
can be grown on the smoothest face in a

WH I SKERS few weeks by the use of |NCINO, 2 New

discovery. One bottle Free, Send stamp for particulars,
INOINO CO., 264 Main St., Olncinnati, Ohio.

Steel Name Stamps.

N. Y. STENCIL WORKS, 87 Nassau 8t., N. Y.

51200

65 MIXED CARDS, with name, 1Qc. and stamp.
Agent’s Outfit, 10c L. C. COE & CO., Bristol, Ct.

Salary. Salesmen wanted tosellour
Staple Goods to dealers. No peddling.
Expenses paid. Permanent empl?r
meut. address S. A. GRANT & CO.,
2, 4, 6 & 8 Home St., Cincinnati, Qs

Isthe most

THE BROWN CALORIC ENGINE.

Superior to any Hot Air Motor in Market,

1 erfect substitute for any other
Noiseless motion, simple construction and durability. The consumption of fuel
is about 2!¢4pounds per
explosive nature are impossible. No water tax. No extrainsurance. Replen-
ishing the fire does not cause
chines can be se:n in sizes

;. BROWN CALORIC ENGINE CO,, 57, 59 & 61 Lewis St, N. Y,

Larger sizes per contract. Apply for illustrated price list.

ower. Its special merits are ;

horse-power and per working hour. Accidents of

stoppage or slacking of the power. These ma-
‘ot 5%, 15

and 14 horse power, at the

Aug. P Brown’s Safet

Apply for circular.

Steam Engine Governor.

57, 59 and 61 Lewis St., New York.

OUGHT
IRON

BEAMS & GIRDERS

THE UNION IRON MILLS, Pittsburgh, Pa., Manu-
facturers of improved wrought iron Beams and
Girders (patentedﬁ.

The greatfall which has taken place in the prices of
Iron,and s(})x(e)ciall{lin Beams usedin the construction
of FIRE PROOF BUILDINGS, induces us to callthe spe-
cial attention of Engineers, Architects, and Builders to
the undoubted advantages of now erecting Fire Proof
structures; and by referenceto pages52& b4 of our Book
of Sections—which will be sent on appiication to those
contemplating the erection of fire proofbuildings—THE
COST (,PAN BE ACCURATELY CALCULATED, the
cost of Insurance avoided,and the serious losses and in-
terruption to business caused by fire; these and like con-
siderations fully justify any additional first cost. It is
believed, that, were owners fully aware of the small
difference which now exists between the use of Wood
and Iron,in many cases the latter would be adopted.
‘We shall be pleased to { urnish estimatesiorallth e Beams
complete, for any specific structure,so that the difference
in cost may at once be ascertained. ddress

CARNEGIE, BROS. & CO., Pittsburgh, Pa.

[T =

Lathes, Planers, Shapers

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

5 Best Mixed Cards, with name,in case, 13c., or 25
DU no 2 alike,10e. Outftt 10c. Dowd & Co., Bristol, Ct.

Pond’s Tools,

Engine Lathes, Planers, Drills, &c.

Send for Catalogue. DAVID W. POND, Successor to
LUCIUS W. POND. Worcester, Mass,

WALTHAM WATCHES.

W ebeg to announce that we have recently entirely
remodeled the very popular grades of full-plate move-
ments, known by the marks, * Wm. Ellery,” *‘ Appleton,
Tracy & Co.,” *Waltham Watch Co.,” ** P. 8. Bartlett,”
and ‘ Broadway,” giving to them not only a highly
improved appearance, but great additional value. We
embody in them such of the best results of our ex-
perience and study for twenty years as can be use-
ful in this popular form of watch. We give these new
model wat thes special recommendation to all who look
for good performance and solid excellence at moderate
cost. The alterations have been made with the view
of pleasing practical watch makers, as well as watch
wearers.

No watches retailed by the Company.
local jeweler.

For AMERICAN WATCH CO.,

ROBBINS & APPLETON,
General Agents,
NEw YoREK.

I1New and Improved !!
Engraving Process!!!!

Perfect Substitute for Wood-Cuts.

Apply to ycur

H . » .
z -
= hoto I@ ate @Hl ﬂI]E
g ‘. 63 Duane St NewYork, y :
e I 7(15 .-
RN s
E :n’. iNewls"i;é;v&—'Book ; farclirgular'.' E
% MUGH CHEAPER P

State where you saw this,

PUBLIC SALE OF VALUABLE MANU-
FACTURING PROPERTY.-AIL the property of th

o
Belvidere Manufacturing . old at public
auction, without reserve, on Tuesday, July Sth, next,at
20’clock, P, M., on the premises,at Belvidere, Warren
Co., N. J.” it consists of a lot, advantageously situated,
about 200x250 feet, on which are erected a four-story
brick and stone buxldin%]ﬁ(]xs() feet, with frame buildings
for foundry and smith shop. Never failing water power,
800 inches of water drawn under 2)¢ ft. head—18 feet
head and fall. Property is adapted to almost any kind
of manufacturing business—is accessible to market—in
a rich agricultural neighborhood, convenient to the coal
and iron regions of Pennsylvania, and to abundant sup-
plies of hard wood and other lumber. At the same time
will be sold a number of iron and wood working machines,
and 1,600 acres of timber land in the State of Maine. For
particulars, address

THE BELVIDERE M’F'G CO, Belvidere, N. J.

in the known world. Sample Watch Free to
Agents. Address, A, COULTER & Co., Chicago.

PATENT MINERAL WOOL.

Entirely F{/reprogf, undecayixé% and the best non-con-
ductor of heat, cold, or sound. eng)er than hair-felt.

A. D. ELBERS,
P. O. Box 4461. 261 Broadway, N.Y.

$ 3GOLD PLATED WATCHES. Cheapest

THE TRIBUNE

UNEXAMPLED PREMIUM!

CET THE

-

BEST.

Webster's Great Unabridged Quarto Dictionary.

THE LATEST AND BEST ($12) EDITION, containing 3,000 ILLUSTRATIONS and COLORED PLATES.

SENT TO ANY ONE

remitting, prior t o September 1st, 1878 :

$16 for Eight One-Year Subscriptions to THE WEEKLY ; or
$30 for Ten One-Year Subscriptions to THE SEMI-WEEKLY ; or
®10 for a Single Five-Years’ Subscription, in advance, to THE WEEKLY ; or
®135 for a Single Five-Years’ Subscription, in advance, to THE SEMI-WEEKLY.
’ —_———— - —
The Popular Approval of this Premium has been something uttetrly Unprecedented.

THE TRIBUNE is now delivering the

NINTH THOUSAND

ofthese GREAT QUARTO DICTIONARIES to subscribers who have fully complied with its terms. Not one man
out of the whole number has expressed himself dissatisfled with the result. All expresstwo feelings—amazement

and gratitude.
er Address

THE TRIBUNE,
New York City.

FORCE OF WIND. HOW TO ESTIMATE

the Necessary Strength of Roofs, Towers, Tall Chimneys,

ete., to withstand the Wind. The Solution of all Prob-

lems of the kind, with numerous Formula. Contained

in SCIENTIFIC AMERICAN SUPPLEMENT No. 109.

grkie 10cents. To be hadat this office and of all news-
ealers.

PATENTS SOLD.

For terms, address EUROPEAN and UNITED STATES
PATENT EXCHANGE, 200 Broadway, N. Y. Box 2801.

SPARE THE CROTON AND SAVE THE COST.

Driven or Tube Wells

furnished to large consumers of Croton and Ridgewo od
ater. ANDREWS & BRO., 414 Water 8t.,N. Y.,
who control the patent forGreen’sAmerican DrivenWell,

25

Extra Mixed, 10c. Geo.I.Reed & Co.,Nassau, N.Y.

A Month and Expenses
gelling to DEALERS
SAMPLES FREE.

SHLESMEN
WhRTeD 04 20 sivfit tiilas

EAGLE FOOT LATHES,

Improvement in style. Reduction in
grlces April 20th, Small Engine Lathes,
lide Rests, Tools, etc. Also Scroll an
Circular Saw Attachments, Hand Plan-
ers, ete. Send for Catalogue of outfits

for Amateurs or Artisans.
WM. L. CHASE & CO.,
95 & 97 Liberty St., New York.

The George Place Machinery Agencv

Machinery of Every Description.
121 Chambers and 103 Reade Streets, New York.

PATENTS AT

AUCTION.

Regular Monthly Sales the first week of each month
by George W. Keeler, Auctioneer, at his salesrooms,
53 and 55 Liberty Street, N. Y. For terms, etc., address
The New York Patent Exchange, 53 Liberty St., N. Y.

$250 HEALD, SISCO & CO.8
s ¢ RELIABLE” 20 Horse Power,
Stationary, Horizontal, Double-crank Steam Engine.
Complete” with Judson Governor, Boiler-feed Pump
Water Heater, etc. Bestand cheapest in the world, and
fully guaranteed. Two HUNDRED AND FIFTY
DOLLARS, _Send for circular to
HEALD, SISCO & CO., Baldwinsville, N. Y.

Baker Rotary Pressure Blower,
(FORCED BLAST.)
‘Warranted superior to any
other.
WILBRAHAM BROS.

2818 Frankford Ave.
PHILADELPHIA,

AGENTS WANTED for the Best and Fastest
Selling Pictorial Books and Bibles. Prices reduced 33
g’er cent. Address NATIONAIL PUBLISHING CO.,
hiladelphia, Chicago, or St. Louis.

ENGINE 14 X 24 REBUILT.
O0TTED CARD, BEFORE REBUILDING,
FULL v AFTER P

SAVING = 82 PER CENT,
BUCKEYE ENGINE CO.
&7 LIBERTY &T.
NEW YOR

The above is reduced from an actual diagram.

THE BUCKEYE AUTOMATIC ENGINES

at moderate cost. Increased power. High economy.
Absolute regulation guaranteed. Estimates furnishéd
on description. BUCKEYE ENGINE CO.,

87 Liberrty Street, New York.

ENGLAND.—Merchant, with established agencies in
best towns, is open to treat with patentees and others.
C. D., 46a Union Passage, Birmingham, England.

FOR SALX.
Fine English Amateur Lathe, nearly new; two slide
rests; u splendid el]iPtic-eecentﬁc and other chucks;
geometric and other instruments; overhead appdratus
and 100 tools. Also, new Hand Planer, 30x14 in, -Address
J. C. M., Box 5645, P, O., New York.

KREIDER, CAMPBELL & CO,
1030 Germantown Ave., Phila.,
Millwrights, Steam Engine
Builders, and Mill Stone Man-
ufacturers. Contractors for
Paper, Flour, Malt, and Saw
Mills, Breweries, Paint, Drug,
and Chemical Works, Portable
Mills, Hoisting Machines, and
Patent Mill for Grindin
Bones, Fertilizers, etc., Paten
Paint Mills, Mill Bushes, Proof
Staffs, Straight Fdges éolting
Cloth, Conveyors, Mill Furnishers, All orders for
Jobbing gromptly attended to. Trimmer’s Patent
Smutter, Grain and Scouring Machines.

ONE MILLS.

The best in the world. 5 sizes, adapted perfectly for
Crushing and Grinding Minerals and all hard substances.
Grindingsurfaces quickly and cheaply renewed. Send
for descriptive pamphlet.

BAUGH & SONS,
PHILADELPHIA, PA.

Agoents Wanted on Balary or Com
in every Lodge, Chapteraud Commandery in
the U.’S. to control the sale of onr Rituals to meke
rusty masons bright, None bnt Masens need
apply. asonic Book Agency, S. W. Cor,
Broadway and Warren St., Naw York.

THE DRIVEN WELL.

Town and County ]privileges for making Driven
Wells and selling_Licenses under the established
American Driven Well Patent, leased by the year
to responsible parties, by -

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

catch. Many thousands in use

DUC'S ELEVATOR BUCKET.,

For use in Flour Mills, Grain Elevators, Sugar Refineries, etc.
Made of Charcoal Stamping Iron, extrastrong and durable. Nocornersto

T. F« ROWLAND, Sole Manufacturer, Brooklyn, N. Y,

© 1878 SCIENTIFIC AMERICAN, INC

Shaped or Crude, furnished_and set for Boring Rocks,
Dressing Mill Burrs, Emery Wheels, Grindstones, Hard~
ened Steel, Calender Rollers, and for Sawing, Turning,
ar Working Stone and other hard substances; also
Glazierg’:-Diamonds. J. DICKINSON, 64 Nassau St., N.Y.

Domestic Sem1-Portable Engine,

2 and 4 horse power, and

The Peerless Portable Steam Engine,

for Agricultural and other purposes,
from 6 to 10 horse power.

Nothing cheap but the price. Send for
descriptive catalogue and price list to

F. F. & A. B, LANDIS, M’f’rs,
Cherry St., Lancaster, Pa,
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. Insule Page, each insertion ===75 cents a line.
k Page, each insertion = =« ? e.
(About eight words to a line,
Engravings may head advertisements at the same rate
perlme, by measurement, as the letter press, Adver-
18 must be 1 ¢ publication office asearly
as Thursday morning - to appear in next tssue.

THE EUREKA SCROLL SAW MACHINE *

is the best in use. For circulars,etc.,address the patentee
and manufacturer, Jerome S. Moseley, Syracuse, N. Y.

WOOD WORKING MACHINERY.

[ LAN‘NG G, HING: gING,
P maTCH .P:Ao 0 or1%

TENONING, o‘Aﬁ VING, ©

MACHINE.

BAmeEﬁiCROLL SAWS
U L
VaRiery w000 WORKER,

JAFAY &

CINCINNATI,O.U.S.A.

ESTABLISHED 1844,

JOSEPH C. TODD,

ENGINEER and MACHINIST. Flax, Hemp, Jute, Rope,
Oakum and Baggin~ Machinery, Steam Engines, ﬂouers,
egti 87'1; also manufacture Baxter’s New Portable Engine
o
horse-power,portable engine, complete, $125; two horse-
oW or, §525; WG and & haif NoTses Dower. §9%0; three
orse-power, $2(5. Manufactured exclusively by

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

¥or showing heat of
Pyrometers. Gvens, Hot Blast Pipes

Boiler Flues, S%?erheated Steam, Oil Stills, &c.
HENRY BULKLEY, Scle Manufacturer,
149 Broadway, N. Y.

$3 Press:i:.
] s be]=,csrd:
{ etc, (Self-mker $5) 9 Larger sizes
7‘ For business, Plelsure youngorold

EVERY MAN<=s
Catalogue of Presses, Type, Etc.,

HIS OWN q@j
PRINTER ! wiaoe Sy & 0o

MlllStones and Corn Mills.

make Burr Millstones, Portable Mills, Smut Ma-
chmes Packers, Mill Picks, Water Wheels, Pulleys, and
Gearing, speciaflly adapte(i to Flour Mills. Send for

catalogue
J. T. NOYE & SON, Buffalo, N, Y.

WARRANTED THE BEST.
1 H. P. Boiler & Engine, $150.

2 H.P.,$175. 8 H.P., $200.
Tested to 200 1bs. Steam,
LOVEGROVE & CO.,
152 N. 3d St., Philadelphia, Pa.,

Builders of Engines and Boilers, 1 to 100
horse power. Send for efrculars and
prices, and state size and style you want.

CAMERON
Steam Pumps

For Mmes, Blast Furnaces, Rolling
118, Oil Reﬂuerles, Boiler

F Cata.llpee ersn‘guccldpﬂ Listsend t
'or Illustrated logue and Re ce List send to
Works, Foot Eastg;:)d St., New York,

PORTLAND CEMENT,

ROMAN & KEENE’S. For Walks, Clsterns. Fouuda.-
tions, Stsbles Cellarg,Bridges,Reservoirs, Brewerles, ete.
Remit 1 0 cents for Practical Treatise on Coments,

. L. MERCHANT & Co., 53 Broadway, New York

Ithaca Calendar Clock.

Indicates perpet-
ually the hour of
the day, the day of
the week, the day
of the monl:h the
month of the year.
Indispensable’ in
every business
office. A necessity
in every house.
Manufactured in
fi teen (15)' differ-
ent styles, to suit
from the mos
common . house. to
the most elaborate
banking or count-
ing house, prices
ranging from ten
310) to fifty (50)

ollars,

Calendars
ed in Eng
Spanish, Portu-
a ese, Brench, and

erman language

Catalogues, price
lists mailed and
inquiries answer-
ed promptly on

%phcatlon

or sale by all
leading jewelersin
Umted tates and

Manufwct;ory at
Ithaca, N. Y.

IHE

Prlnt-

ITHACA
CALENDAR
CLOCK CoO.

) Rider Compression En-
gine. No.steam, noise,
» or danger. FEspecially

for suburban residences. Pumps 2,000 to 200, 000 gallons

water per
AMMEYER & SAYE
93 Liberty

Eacre Tuvsx Co.,

95 LIBERTY ST., NEW YORK-

‘BOILER FLUES of all the Regular: Sms:

Of Best Material and ‘Warranted.
8=~ ORDERS PROMPTLY EXECUTED.
No Payment Required till Tubes are Fully '.l‘estod and
Satisfactory.

q MEDAL & PREMIUM AWARQED T0 '

ét., N. Y.

|

. Canbe seen in operatich at my store. A one '

WIARVIN'S

FIRE &BURGLAR

COUNTERA7FORM coN &, o

SCALES

MARVIN SAFE&SCALE CO,
°265 BROADWAY. N.¥.*®

An assortment of

WOOD-WORKING MACHINERY
made by Richards, London & Kelley (dissolved); also, &
number of first-class MACHINE TOOLS (nearly as
good as new) of Philadelphiaconstruction,on hand and

T sale. For list or inspection of machines and esti-
mates, apply at the works of JOHN RICHARDS & CO.
22d and ood Sts., Philadelphia, manufacturers of
Standard Gauges and other Implements.

MACHINISTS’ TooLS.

NEW AND IMPROVED PATTERNS.
Send for new illustrated catalogue. .

Lathes, Planers, Drills, &o.

NEW HAVEN I!IANUFAC I'URING CO.,
New llaven, Conn.

TO INVENTORS

AND MANUFACTURERS

FOLLOWS & BATE, Manchester, England, Hardware
and Machinery Merchants, are prepared to buy Ameri-
can Goods for Cash, and to awt as Sole Wholesale A ents,

- - SHEPARD’S CELEBRATED !
0450 Serew Cutting Foot Lathe,

i Footand Power Lathes, Drill Presses,
Seroll, Circular and Band Saws, Saw
‘Attachments, Chucks, Mandrills, ’I‘wnat
Drills, Dogs, Calipers, ete. Send for
catalogue ot outfits -for amateurs or

\ artisans.
H.sg QSJI‘%I&RI%) & CO-,
Cincinnati, 6hi¢.
| ADVERTISERS ERTLIE
0 free to all ap-
= plicants who

do any newspaper advertlsmg, the THIRD EDITION of

YER ON’S MANUAL
FORADVERTISERS. 160 8vo. p(g Morecomplete
than any which Lave preceded it. Gives the names,
circulation, and advertising rates of several thousand
newspapers in the Umfsedg States and Canada, and
contains more information of value to an advertiser
than can be found in any other publication. All lists
have been carefully revised, and where_ practicable
prices have been reduced. The special offers are
numerous and unusually advantageous. Be sure to
send for it before spen ing any mone in news aper
advertising. dres! Ey é’ %
AnvnnusmeAem,TmesBuﬂ ing, Phlla/delp

LAP WELDED CHARCOAL IRON
Boiler Tubes, Steam Pipe, Light and Heavy Forging:
Engines, Boilers, Cotton Presses, Rolling Mill and last
Furnace Work.
READING IRON._ WORKS,
261 South Fourth St., Phila.

THE ONLY

Genuine GEISER
SELF-REGULAT-
ING GRAIN SEP-
ARATOR. Cele-
brated for its
light and smooth
movements, algo
SEPARATING
2and CLEANING
allkinds of grain
= Manufactured
= only by

THE GEISER M’¥’a Co.,Waynesboro, Franklin Co., Pa.

$7

ATSONS NON CHANBEkB EOhP LATHE Hhs CoRs INVES Htan
SRERT PACLITIE FOR, LARGEOR EDIgH 3. ZNgms RISy,

A DAY to Agents canvassing for the Fire=
side Visit or. Terms and Outfit Free. Ad-
dress P. O. VICKERY, Augusta, Maine.

FOR ALL KINDS OF

‘1BLAGKSMITHIHG.

DOES MORE AND

BETTER WORK,

SAVES ROOM LABOR, AND COAL, AND LASTS

TEN TIMES LONGER THAN BELLOWS.

P. H. & F. M. ROOTS, Manuf’rs, CONNERSVILLE, IND.

S S,

TOWNSEND, Gen'l Ag't, 6 Cortlandt St, NEW YORK,

Address JOHN A. ROEBLING’S SONS, Manufactur-
ers, Trenton, N. J., or 117 Liberty Street, New York.

Wheels and Rope for conveying power long distances.
Send for circular.

Bound Volumes

. OF THE

Sclentific American.

At present, 1 have on hand the followin,
Volumes of the SCTENTIFIC AMERICAN, which
at $1.00 each, either singly or by the quantlty

bound
will sell

NEW SERIES.

OLD SERTES, [ NEW SERTES.
Volll.. 1 Co?y Vol 1... 1 Copies.||Vol. 15.. 8 Copies.
¢ 13.. 2 .1 ‘ “ o 16.. 2 “
3w « gt «
« 1() g “ S F w
“ 119 “ .

Vols. of the Old.
Series contain one
- numbers,
and the New Se-
ries six months.

_'l‘he books will be sent by express on receipt of price.
Address all communications to
JOHN_EDWARDS,
P.0. Box 773, New York.

EVERY DESCRIPTION OF STEEL TRON,

and Brass Screws for Machinery. Send for Catalogue
- L. F. STANDIS 0.,
96 Artisan Street, New Haven; Ct.

DROP HAMMERS AND DIES, FOR

B O LN G o e mames oo
e o
PRESSES. Middletown, Conn. ?

YALE VERTICAL MILL

Iron Frame; French Burr; Self-oiling;
Self-feeding’; Lo Bearings Adjusi-
able-balanced ; best arranged, made and
. finigh ed cheapest,
and for quality

* and.quantit
g ground no superi-
Vor in the world.
“Algo- the Yale
Vertical and Hor-
izontal Steam En-
ines and Boilers,
end for Circular,

YALE IRON WORKS, New Haven, Conn, ]

MILLS

For Crushing Bones, Fire Brick, Clay,

Phosphates, Hoofs, Horn, also for

GrindingWheat, Tobacco Paint, Slate,

Corn, Sumac,Coal,Chalk, Bark,O

Black Lead, Saltpetre Cochineal,

Spices, Ores, and many other substan’
. ces, Shaftin , Pulleys and Machinery
in general, » Manufactured by

WALKER BROS., & CO..
3rd and Wood Streets, Philadelphia.

Wood-Working Machinery,

Such as Woodworth Planing, Tonguing, and Grooving
Machines, Daniel’s Planers Richardson’s Patent Im:
roved Tenon Machines, Mortlsmg, Moulding, - and
e-Saw Machines, and Wood-WorkmgMachmery gene-

rally, Manu: vteja'ture
Mass.

'rumm{ . RUGG & RICHARDSON
26 Salisbur, ﬂstreet Worcester‘
(Shop formerly occupied by

MPORTANT FOR ALL CORPORATIONS AND
MANF'G CONCERNS.—Buerk’s Watch=

man’s Time Detector, capable of aecuratelycon-
trolling the motion of a watchman or patrolman at the
different stations of his beat. Send for circular.
J.E.BUERK,P.0, Box 979, Boston,Mass

N.B.—The suit agalnst Imhaeuser& Co of NewYork,
wag decided in my favor, June 10, A fine was
assessed against them Nov. 11, 1876, for sellmg contrary
to the order of the court. ersons lay %or using
clocks infringing pn my pateut will be dealt with ac-
cording to law.

B W, Payne & Sons, Gornmg810 Y,

Established in

Eureka Safety Power.

h.p. cyl. ht. space. wt. prlce;
2| 8igxt | 48 in.[ 40x25 | 900 | $150
4 | 4x6 | 56 |46x30(1600| 250
6| 5x7 T2 |Rx42[ 2000 | 400]

Also, SPARK ARRESTING PORT-
ABLES, and Stationary Engines for
Plantations. Send for Circulars.

At Reduced Prices.
Opera Glasses

HERMOMETERS
l?'lus?fmd

cles, Telescopes, Microscopes. Send for
Catalogue. o .

Panrdcr
NEWSPAPER FILE

The Koch Patent File, for ﬁ)reservmg newspapers,
magazines, arnid pamphlets. has been recently improved
and price reduced. - Subseribers-to the SCIENTIFIC- AM-
ERICAN.and SCIENTIFIC AMERICAN SUPPLEMENT can be
s\‘}éyphed for the low price of $1.50 by mail, or $1.25.at the

ce of this paper. Heavy board sxdes, inscription
o SCIENTIFIC AMERICAN 7 in gilt.

¥y for

offee,

THE TANITE CO.,
STROUDSBURG, PA:

EMERY WHEELS AND GRINDERS.
GEO. PLACE, 121 Chambers St., New York Agent.

ROCK DRILLING MACHINES
AIR COMPRESSORS,

MANUFACTURED BY B)0: eicuRockDrit Go
SEND FOR PAMPHLET.  FITCHBURG MASS

STEAM PUMPS.

HENRY R, WORTHINGTON,
239 Broadway, N.Y. 83 Water St., Boston.

THE WORTHINGTON DUPLEX PUMPING ENGINES FOR
WATER- WORKS—Compound, Condensing or Non-Con-
densing. Used in over 100 Water-Works Stations.

STEAM PUMPS—Duplex and Single Cylinder.,
‘WATER METERS. OIL METERS.

Prices Largely Reduced.

HARTFORD
STEAM BOILER

Inspection & Insurance

COMPANY.

W.B. FRANKLIN V. Prest. ] M. ALLEN, Prest.
1. B. PIERCE, S¢cy.

ﬁ;\\‘s‘“d

ICE AT 31 .00 PER TON.
The PICTET ARTIFICIAL ICE CO,,

Room 51, Coal and Iron Exchange, P.O. Box 3083, N. Y.

‘g«»’\—gz I

NIGHT BROS.

ECAFILLE WY

FOR ALL KINDS OF MACHINERY—Apply to

8. C. HILLS, 78 Chambers St., New York.
DAMPER AND WEIGHTED
REGULATORS B E S T GAUGE COCKS.

MUR ILL & KEIZER, 4 HOLLIDAY 87., BALTIMORE.

| Working Models

And Experimental ‘\dachmery Metal or Wood, made to
order by J. F. WERNER, 62 Centre St., N, Y.

CAVEATS, COPYRIGHTS, TRADE
MARKS, ETC.

Messrs. Munn & Co., in conneétion with the publica-
tion of the SCIENTIFIC AMERICAN, continue to examine
Improvements, and to act as Solicitors of Patents for
Inventors.

In this line of business they have had OVER THIRTY
YEARS' EXPERIENCE, and now have unequaled facilitics
for the preparation of Patent Drawings, Specifications,
and the Prosecution of Applications for Patents in the
United States, Canada, and Foreign Countries. Messrs.
Munn & Co. also attend to the preparation of Caveats,
Trade Mark Regulations, Copyrights for Books, Labels,
Reissues, Assignments, and Reports on Infringements
of Patents. All business intrusted to them is done
with special care and promptness, on very moderate
terms.

We send free of charge, on application, a pamphlet
containing further information about Patents :nd how
| to procure them; directions concerning Trade Marks,
Copyrights, Desi ns, Patents, Appeals, Reissues, In-
fringements, Assignments, Rejected Cases, Hints on
the Sale of Patents, etc.

Foreign Patents.—We also gend, free of charge, a
Synopsis of Foreign Patent Laws, showing the cost and
method-of securing patents in all the principal coun-
tries of theworld. American inventors should bear in
mind that, as a general rule, any invention that is valu-
able to the patentee in this country is worth equally as
much in England and some other foreign countries.
Five patents—embracing Canadian, English, German,
French, and Belgian—will secure to an inventor the ex-
clusive monopoly to his discovery among about one
HUNDRED AND FIFTY MILLIONS of the most intelligent
people in the world. The facilities of business and
steam communication are such that patents can be ob-
tained abroad by our citizens almost as easily as at
home. The expense to apply for an English patent is

$75; German, $100; French, $100; Belgian, $100; Cana-
dian, $50.

Copies of Patents.—Persons desiring any patent
issued from 1836 to November 26.-1867, can be supplied
with official copies at reasonable cost, the price de-
pending upon the extent of drawings and length of
specifications.

Any patent issued since November 2%, 1867, at which
time the Patent Office commenced printing the draw-
ings and specifications, may be had by remitting to
this office $1. - )

A copy of the claims of any patent issued since 1836
will be furnished for $1.

‘When ordering copies, please to remit for the same
as above, and state name of patentee, title of inven-
tion, and date of patent.

'A'pamphlet, containing full directions for obtaining
United States patents sent free. A handsomely bound
Reference Book, gilt edges, contains 140 pages and
many engravings and tables important to every pat-
‘entee and mechanic, and is a useful hand book of refer-
ence for everybody. Price 25 cents, mailed free.

Addres
% MUNN & c0.,

Publishers SCIENTIFIC AMERICAN,
37 Park Row, N. Y,
WBRANC’E OFFICE—Corner of F and 'tth Streets,

every:one who wishes to preserve t e paper.

dress
MUKN & CO,

Publishers SCIENTIFIC AMERICAN.

© 1878 SCIENTIFIC AMERICAN, INC

on,D. C.

‘“ Scientiﬂc American’ is printed with CHAS.
ENEU JOHNSON & CO.’ . Tenth and Lom-
oard Sts., Philadelphia, and 69 Gold St., New York.






