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IMPROVED FEED WATER HEATER AND PURIFIER,

To the use of impure feed water, there is little doubt but
that & large proportion of the constantly recarring boiler ex-
plosions may be attributed, The history of those catastro-
phes which have od on the steamboats plying upon
Western rivers shows that the majority have taken place
when the streams were high and filled with impuritios, which
last, often mingled with grease or oil, were allowed to ontor
the boiler with the feed. It is very questionable whethor
exhaust steam, charged as it is with lubricating wmattor from
the cylinder, should be permitted to come in contaet with
the feed water, since the grease, mingling with the Impuri.
ties held in the water,
way easily form an
insoluble  sabstance
which, settling on the
bottom of the boiler,
may cause the burning
out of the sheets, with
the attendant dangers
thereupon, or at best,
with coertain kinds of
water, may establish
foaming in the genera
tor, likewise perilous.

In the annexed en.
graving is represented
the Berryman feed wa-
ter bieater and purifier,
an inv%sion which has
been in successful use
for some time both in
this country and in Eu-
rope, It was patented
as long agoas 1872, by
Mr. R. Berryman, of
Hartford, Conn.; and
since that date many
chunges have been
made and improve-
ments added, until the
manufacturers think
they have about ex. -
hausted all means for
additional  improve-
ment, B
The illustration re- -
presents the device at- =
tached to an engine, °
showing all the connec-

out in the Berryman heater. The capacity of the chamber
I8 80 regalated that it contains sufficient water to keep up a
constant supply to the boiler for full thirty minutes This
supply being retained at 210° Fah., and under boiler pressure
allows ample time for the impurities to separate and dvp-ni;
at the bottom of the heater, whence they are removed by
occanionally opening the blow-out ecock. There s always
about 100" Fah. difference between the temperature of the
water at the top and that of the water at the bottom of the
heater, so that the sediment, falling into comparatively cool
water, Is not solidified, and therefore, being kept Insolution,
is casily blown out

Wilhelm Bauer,

There dled the other day an inventor who was got entirely
unknown In engineering circles in this country. We speak
of Wilkelm Bauer, the German submarine engineer, who ex.
pired Intely at Munich, at the age of fifty-three. Io him the
now united Germany, for whose canse he fought In his
younger days, has lost one of her most gifted inventors, who
will now, when he is dead, receive that recognition whish he
strove hard during his life to deserve, but which the world
was slow to accord, Wilhelm Bauer was the son of a Bava.
rian sergeant-major, and saw the light on December 23, 1522,
at Dillengen, near Augsburg., His education was only of a
limited description!
and he was at an oar-
Iy age apprenticed to
aturner, But thisoe.
cupation did not suit
his ardent tempera
ment and desire for
distinction, and he en.
tered the Bavarian ar-
tillery at the age of
sixteen. Here he had
the opportunity of se-
quiring & knowledge
of mathematics,which
he was ever eager to
extend. On the futile
war of independence
of Schleswig-Holstein
against Denmark
breaking out in 1849,
Bauer was animated
by a disinterested en-
thusiasm for the canse
of the duchies, and
was one of the first to
enter the collecting
Schleswig-Holstein
army as volunteer.
During the short peri-
ods of respite in that
struggle, he was able
to follow his favorite
studies. It is said
that in his leisure
. hours he was fond of
watching on the coasts
of the Baltic the gam-
bols of the seal, how

tions. A portion of the
shell of the heateris
broken away in order
to exhibit the shape
and position of the
tubes These last are
made in the form of
an ioverted U, and
their lower ends are sot
in a tube sheet of cast
iron varyiog from two
w0 three inches in thickness. The shell is composed of boiler
PM.‘Fongly put together and capable of sustaining as
Efg pressure as that to which any steam boilermay be sub-
jected, The tubes are seamless and made of drawn brass or
copper. Their shape prevents any alteration by contraction
or expansion of the metal, and the mode in which they are
sot in the sheet renders it impossible for them to work loose.

A is the exhaust pipe of the engine, through which the
steam enters the V-shaped tubes in the heater, circulates
through them, and finally is conducted off by the pipe, B.
The steam can then be utilized for warming s building or
aliop. or for any other purpose, the same as if it had not been
directed out of its course, The area of the tubes is, in every
case, at least twenty five per cent greater than that of the
exhinust pipe, so that no back pressure on the engine is pro-
duced by them, The chamber, C, is divided by a steamtight
partition, and the pipe from the blowcock, D, extends
through this partition into the water space around the tubes.
The feed water pipe, from the pump, injector, or hydrant, is
connected at E near the bottom of the heater, and the educ-
tion pipe, which conducts water to the boiler, is shown at F.
A safety valve is added to guard against excessive pressure
within the shell.

It is well known that tho large majority of substances
which form impurities in foed water will sepurate and de-
posit themselves when the temperature of the water is ralsed
10 186" Fah. and thence to bolling : provided, however, that
sufficient time is allowed for this to take place, that the wa-
ter is permitted to remain quiet, and that it Is kept under
prossure. All of these conditions, it is clnimed, are carriod

BERRYMAN'S FEED WATER HEATER AND PURIFIER.

The water, being taken in at the bottom and removed at
the top of the apparatus, is entirely freo from agitation;
and as it is pumped through the tubes with simply a check
valve between it and the boiler, the same pressure acts upon
it as upon the contents of the latter.

We are enabled to glean some idea of the practical work
ing of the invention from & large number of commendatory
letters from users of the same, submitted to us by the manu-
facturer. Ono writer says: * The feed water, delivered to
our boilers in its purity, has not only kopt them clean but
has entirely removed all of the old scale which incrasted the
flues.” Another gives a highly favorable report after test-
ing the apparstus very thoroughly on board a Mississippi
steamboat. From one letter we learn that the heater main
tains the water at & uniform tomperature of 206°, and a new
boiler connected with it six months ago is yet perfectly freo
from scale, Still another writer notes a saving of one third
of his fuel, another states that hard lime water is rendared
as soft as rain water;and thus we might continue giving ex-
tracts from dozens of similar testimonlals, received from both
English and American users, all agreeing in the same excel.
lent results,

The reader interested can, however, obtain full particulars
by addressing the manufacturer, Mr, I. B. Davis, Hartford,
Conn,

To destroy chinch bugs, put old pleces of rag or carpet in
the crotches of the trees sttacked. When the worms spin,
us they will, in the rags, throw the Iatter in scalding water,

The bugs can thus be killed by whalesale

they rose to the sur-
face and as quickly
disappeared, and that
their play gave rise to
the idea of building
ship which, seal-like,
would rise and sink,
and which could be
pavigated under the
water. After great
pains and exertions,
Bauer constructed a model realizing his ides, and this soon
found such favor that he was able, by means of a subserip.
tion raised among the officers and soldiers of the armies of
the duchies, to build a small ship according to his plan.
Accompanied by two sailors he undertook ten submarine
trips with the most favorable results; but as the ship had
been constructed on the most economical principles, Bauer's
funds being limited, it sprung a leak during the tenth trial
trip, and sank to the bottom of the Baltic. This happened
on the 1st of February, 1851, at nine o'clock in the morning,
The anxiety of the multitade waiting for the reappearance
of the vessel may be imagined, but it is impossible even to
plcture the terrible position in which Baner and his compan.-
fons found themselves. Daring fully six hours they re
mained In the almost hermetically sealed compartment of
the ship, which was filled with compressed air and into which
the water could not enter.  Fortunately a happy idea struck
Bauer in this emergency. He thought that if he were to
suddenly open an exit to the great quantity of compressed
air, it would rush out with great force. After the necessary
preparations he placed one of the sailors close to the small
hateh, closed tightly with glass. At the proper moment
Bauer opened the hatch and the three were forced upwards,
like, as Bauer expressed it, so many corks of champagne bot-
tles, arriving safely at the surface of the water. This was
at hnlf-past three in the afterncon. The ship which he had
pamed Fire Diver ( Brandtaueher), and which was destined
to sorve as submarine fire ship, was of course lost; but gen.
eral attention was drawn to the young inventor, and King
Louls of Bavaria, as well as Prince Albert of England, pa-
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o able to build a now mod;l,

Bmporor of Austrin, It was the
h?ﬁllu practically in the Austrinn
ot had to bo abandoned for the want of
at that time by Austrin. When, during
war, the Boglish and French floets Invested
adt, Bauer was invited by the Grand Dulke Constantine
) Wlt’ once to Russia and construct a ship which could
hup!oyed agalnst bosiegers, The ship was finished just
‘when peace was concluded ; but Bauer undertook 120 subma-
ine trips with 1t. A large pecuniary compensation hnd beon
accordnd to him; butas he did not comply with the demands
of Russi an officials, he was exposed to many intriguos, and
had almost to fly from Russia undor the protection of the
Bavarian ambassador. He repeatedly rosided In London,
and settled finally at Munich, where ho continued his studies
undisturbed, His pame came again prominontly before the
public when he offected the raising of the Ludwig, sunk in
tho Lake of Constance. He earned a lasting namo and honors
by this foat, but at the same timo contracted a sovera afllic.
tion of the gout, which grew worse with time. Paralysed
and deprived of spoech, he spent his days in a chair, but his
mind, notwithstanding bodily infirmities, was as frosh as
ever. He sabsisted on & pension granted him by King Louls,
until death released him from his sufferings.—Engincering.
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THE ENGLISH PATENT BILL.

The new Patent Bill, which lately passed the House of
Lords, was withdrawn in the House of Commons, and hus
failed therefore to become & law. A great mass of petitions
were presented sgainst it, but none in its favor. The general
object of the proposed Iaw was, as we have heretofore inti-
mated, to curtall and ultimately to abolish the granting of
patents in England. The intended change appears to have
roused the strongest opposition among the sciontific and
working people of England, but was favored by the aristo-
cracy.

The failare of the new bill leaves the present Iaw in foree,
with all its excellent provisions for the granting and hold-
Ing of patents by American citizens and other forelgners,
Among the provisions are the following :

Any person may apply for, obtain, and hold an Eoglish
patent for & period of fourteen years; the patent remains
good during this period, if the fees are paid, whethor the
patentse works the invention or not; he is at liberty to do as
ho pleases in this respect; no one may use the invention
without his consent,

. . .
cientific American,
Models are not required ; but full drawlngs and speaifica-
tion must be farnished by the applicant.

Tho governmeont grants a patont to evory applicant, wheth-
or the Inyention be now or old; no official preliminary exum-
ination s to novelty is made, but the applicant is expocted
to mnke iy own examinations, all previous patents being
printod and nccessible,

If the applicant takes out a patent for an old invention,
one that I8 alrondy publicly known, or has been previously
patented in Eogland, such patent will be worthless, as it
will not be sustained by the English courts, But if the in.
vention 18 now In England, the patent will be liberally con-
struod and gastained by the courts,

Tho Beltish patont covers Bngland, Seotland, Wales, Ire.
land, and the Channel Inlands, or & population of about forty
millions of the most intelligent peoplo in the world.

The business connocted with the obtaining of Eoglish pa.
tents Is oasily transaoted, while the postal and commerclal
faollition now existing between the United States and Great
Britain are such that an Amoerionn patenteo experionces Httle
more trouble in introducing and profiting from his English
patent than from his home patent,

Nearly all inventions that are worth pstenting in this coun-
try are oqually valuable in Eogland,

Circulars containing further information concerning En.
glish patents, thelir cost, ote,, ean be had, free of charge, at
the office of the BUIENTIFIO AMERICAN.

THE IRRIGATION WORKS OF INDIA,

Among the more remarkable engineering undertakings of
the last quarter of a century, remarkable for their bold con.
ception and sometimes for their blundering execution, must
be numbered the irrigation works of India, And since the
Indian government has announced the intention of devoting
to the extension of such works, during the next fifteen years,
the enormous sum of a hundred million dollars, it becomes n
matter of no slight interest to know both what has been
done and what is proposed to be done in this direction,

The conditions, climatic and otherwise, which make neces.
sary the expenditure of millions to correct the unkindnesses
of Nature, are happily but little known in this land of abun.
dantand timely rains. Itis to be hoped that they never will
be experienced ; though it must be confessed that, in some of
the more fertile parts of the land, the drift of climatio change
is as pointedly in that direction as it used to be in other
partsof the world, once fertile snd densely peopled, now de-
serted and desolate. Ages ago, when Northern Africa was
swarming with thrifty people, when Asia Minor harbored un-
numbered paradises, when Persia wans the garden of the
world, their people would have scorned the idea that their
lands could ever become the prey of drought and famine
Bat such has been their fate, So in Northwestern and in
North Central India, many seats of anclent power and civili-
zation have become untilled and tenantless through the fail-
ure of genial showers; and large sreas, asin the lower half
of the Punjaub and the adjoining territory of Scinde are
scarcely habitable, except along the rivers, where irrigation

s is possible. To aless but still serious extent, the upper

valley of the Ganges, a large portion of Central India, and
the east coast of the Madras Presidency are mads to suffer

im | from a scanty and somewhat precarious rainfall, and are

even liable to witness famine following hard upon drought,

1% | except where irrigation has made them partially independ-
18 | ent of local rains.

It is about forty years since the British conquerors of India
began to take a constructive interest in the reclyyming of the
formerly fertile parts of the country by means of irrigation
works, first by the restoration of ancient works which had
fallen into decay.

From an early period the lowlands along the Indus and
its five branches—which give name to the Punjaub—were
suved, from the desiceation which befel the plains away from
the river, by means of wells and inundation canals leading
off from the natural water courses. These works were
shallow trenches, unskilfully planned and rudely executed,
from five to seventy miles in length, and fed by the surplus
water of the rivers when swollen by the melted snow of the
Himalayas. At a relatively early period, many of these
canals were restored, deepened, and improved under British
mansgement, to the great advantage of the surrounding
country. For the further alleviation of the same region, a
much more ambitious serles of irrigation works has been
undertaken, of which more will be said further on.

The earliost work of the sort undertaken by the English
was plunned and execated by Sir Arthur Cotton, of the Mad-
ras Engineers, In the southeastern quarter of Madras,
the rainfall, though double that of the Punjsub and Seinde,
has long boen slight and preearious.  Varlous means were
adopted by the native rulers to store up water against the
time of noed, chiefly by means of reservoirs locally known
as tanks, Many of these tanks have fullon into ruin, still as
many as 43,000 remain, with 80,000 miles of embankment
and 300,000 separate masonry works, The same presidency
contains also the most ancient specimens of a more ambi.
tious class of irrigation works, consisting of extensive sys.
tems of canals, fed from reservoirs formed by the dsmmi-ng
of large rivers. The first great work of Sir Arthur Cotton
was the restoration of one of these systems, by means of
which fortllity had ones boen given to the lower valloy of
the Cauvery rivor.

In consequence of the gradusl erosion of the bed of ono
division of the Cauvery, the stroam which fed the irrigation
canals had boen almos deprived of its water, and the total
ruin of the country, which depended on the cannls, was seri-

ously threatened. By moans of an {mmenss dam or annicut,
the water was et back into the old chiannel, the canals were
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supplied once more, and the irrigation of Tanjors was re-
stored. Thousands of nores of provious waste were hronght
under tillago, and the productiveness of the whole territory
was much incressed. The value of the land was donbled,
the aunual profits of the cultivators were increased by near.
ly $500,000, and the government land revenus was Incroased
$3560,000 n year, all by an improvement which cost only
$400,000,

8o successful and beneficial was this work that Colonel Cot-
ton was enabled to undertake s similar but more extensive
oporation for the improvement of the lower valley of the
Godavery. This was the construction of a dam across the
river, two and & half miles long, one hundred and thirty
feot broad at the base, and twelve feot high, The dam was
fnced with henvy masonry, filled in with carth, and protected
by an apron of massy stones extending seventy or eighty
foot down the stream. A vast system of canals, adapted
both to irrigation and commerce, is fed from above the dam,
Altogether there are between 800 and 900 miles of artificial
chinnnel from which water is supplied to ground otherwise
barron, and 650,000 boats and rafts aro smployed in convey-
ing the produco to market, When the works are finished,
1,000,000 ancres will have been brought under cultivation.
80 far the works have cost somewhat more than £3,000,000;
bat this sum has been repaid more than twice over by the
Iinoreased public revenue, Similar though not o remuners-
tive works havo been executed for the irrigation of the delta
of the Kiston,

While these works were in progress, the enginoers of Ben.
gal were employed in reopening and extending the Western
Jumna Canal, giving life and verdure to 360,000 neres. In
1848 was begun the Ganges Cannl, with a musin chanuel 348
miles long, primary branches of 306 miles, and minor dis-
tributaries aggregnting more than 8,000 miles. The area
over which it diffuses irrigation is 820 miles long by about 50
miles wide, Its cost was $£7,000,000.

In the naturally rich and formerly populous region of the
Punjaub, as already noted, a renewal of life and fertility is
being effected by the Baree Doab. Thiscanal leaves the
Ravee—one of the five rivers—where it issues from the Him-
nlayas, and, passing the famous city of Umritser, strikes
ncross the desert, and will eventually rejoin the Ravee after
a course of 140 miles. On its way, it throws off branches
right and left, the length of which gives the whole work
(exclusive of minor distributaries) a length of 857 miles.
The area expected to be irrigated is 650,000 ncres,

In the adjoining province of Scinde are also large tracts of
once productive and well peopled conatry, now a desert,
whose productiveness might be restored by the improvement
of the old and the construction of new irrigation canals, It
is therefore proposed to re-water the country—the valley of
the Lower Indus—by means of four systems of canals: an
ambitions scheme, which will probably be carried out sooner
or later, converting hundreds of miles of waste land into
fertile fields.

Many otherirrigation schemes are in various stages of de-
velopment in India, some of great magnitude. Among these
may be mentioned the operations recently begun for turning
eastward a portion of the waters of the Satlej, to restore to
its ancient condition an immense area, once richly produc-
tive, but on which the desert has lately been fast encroaching.
Still more important are the works which have been going
on for several years in Orissa, to compel the rivers Brah-
minuy and Mahanuddy to fertilize the delias which their
inundations have heretofore periodically devastated—works
on which §6,000,000 have already been expended

Though not nlways wisely planned or economically execn-
ted, the irrigation works of India have been, even in a com-
mercial sense, paying investments. Some of them have
been extremely remunerative, yielding to the government
exchequer, in water rates, increased rent of land, and other
ravenues,a liberal percentage on the capital invested in them.
For example, the Cauvery canals are reputed to pay 284 per
cont on their cost, the Godavery works 45 per cent, the
Kistoa 16 per cent, the Westorn Jumna 30 per cent. In or-
dinary years the Ganges Canal, which was unnecessarily
costly, pays barely 8 per cent; but in the rainless autumn of
1860, it was the means of saving grain crops enough to keep
alive more than a million people, who must otherwise, if left
to themsolves, have perished from hunger; thus saving to
the State not only that number of lives, but the necessity
of a proportionate remission of rents and a vast expenditure
for the relief of insolvent tepants. The Baree Doab, in the
construction of which some stupendous blunders were made'
puys b por cent.  The unfinished Orissa works have not yet
begun to be remunerative, Still, as a possible preventive of
the horrors of a famine such ns seourged the district in 1866,
the vast snm thus far expended cannot be said to be an un-
profitable investmont,

I8 EDUCATION FOR CULTURE OR FOR USE!

The interests of education and of educational institutions
will occupy n large share of attention during these summer
months. And while the universal commendation, by friends
and interested partios, of good, bad, and indifferent alike,
which conveys the false impression that there is not an in-
efficient school or instructor in the land, is a topic worthy of
serious consideration, we pnss it to notice the question as to
the real object of education.

Muny of our bost educators sneer at the ides of making
edueation commorcinl—at looking to the practical in its pur-
sult; and in our highest educational circles, these things are
considered boneath the dignity of a real student. This ides
has been so eloquently and beautifully expressed by President
Capen, of Tafts College, in his recent Inaugural address,

hint we quote it us a sort of text for the romarks we wish
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to make. On the * Parpose of the American l?nlvonlly,:"
First of all it purposes calture, pare and simple, |

ho ways: '
and this, too, for its own sake. ANl other objocts are sunk

trom viow. It ssumes that learning is the highest and |
noblest of temporal pursuits, that it is even removed from |

the common rango of tomporalities, and linked by a mysto.
rious process to the ineffablo and etornal.  Heneo, it aims to
present loarning in the guise of a falr and beautiful malden
to whom youths are invited to pay their court, as to one who

will hold sweet and delightful converse with them and never |
decelve them or lead them astray.”  With no purpose or de- |

sire of raising a personal issue, we use this simply s a falr
exponent of the views now held by those highest in authority
and influence in the fiold of edueation,

Culture, we admit, is indispensablo; but is the real object
and end of culture for its own sake? 1Is it not rathor for
some greator good it will gain for self and for others? If we
strive for the pure and simple eulture, with ** all othor ob-
Jects sunk from view," wherein is the individual or the
world bonofited?  What is cnlture, thus lmited, but unpro.
ductive eapital, and why is not this as unwise in intellootual
us In political economy? A horse trainer exorolses his young
horso rogularly and judiclously ; but does ho do it shmply to
make n trained horse of his boast? Does ho not rather do it
because ho knows a well trained horse will bo of more Yor-
vice to him than an ill or untrained horse? Gymnastic ox-
ercises tend to the development of physical strength, but do
we consider him remarkably wise who has the ultimate end in
view simply to gain the organic strength? And does not
this limited idea of culture make it mere intellectual gymnas-
tics? If one is more brilliant and instruetive in conversation,
stronger for any work in which he may be engaged, a more
efficient and bettor friend, neighbor, or citizen, his culture
has its use. But genuine culture may still exist if it accom-
plish none of theso things. The possessor of {t may be hon-
ored in the training school, but on his entrance into active
life, ho is staggered by the question: ** What can you do?"
and may fail to answer it all his future life, He is like the
good gymnast who would insist that he is qualified for any
wanual or physical employment because he possesses strong
and well developed muscles.

The shortsighted policy of giving attention to nothing that
has not an immediate and remunerative money value—the
penny wise and pound foolish policy—and that which can be
influenced by no higher consideration than a pecuniary one,
we most heartily despise. But if its end and aim and the final
result are not beneficlal in some way, we are forced to urge
the unpopular and vulgar query: What is the use—oui bono?
Most Science has practical value because it tends to enrich
and benefit mankind. Some is called pure science, and is
foscinating to its disciples for the very reason that itis * re-
moved from the common range of temporalities,” and is en-
tirely uncontaminated with anything of a practical nature,
A learned Professor of Zodlogy in a famous institution not a
thousand miles from New York, at the closeof an exhaustive
lecture on someof the craninl nerves, gave agood illustration
of this, in reply to a question as to the office of these nerves,
by saying he could not tell, as he had no interest in knowing
their use, and suggested that a physician had to do with
such questions, Such topics as these contribute to general
culture in its purity, and it is said by the really wise () that
none but the worldlywise and shortsighted would interdict
them. Many questions of interestto the student arise in the
progress of public scientific undertakings, as State geologi-
cal and patural history surveys, which do not directly ben
efit the people who authorize these surveys. And in one of
our Western States, the Jegislators had the wonderful provi-
dence to direct their State Geologist to exclude theories from
his report, and to record only facts. We canhardly conceive
of any question connected with the laws of Nature which
must not be, either at present or ultimately, of benefit to
mankind in one way or another; but if it could be shown
that such exists, we ask, in all candor, why not leave it, and
give the attention to such Investigations as have other re-
commendation besides the fact that they merely contribute to
pure culture ?

There may be something defective in the notions of those
who desire only the practical in edueation; and on the other
hand, there may be u littls error in the ideas of those who rid-
lcale this course. One seeking the purely practical may boe
ungymmetrical, or a one idea man, from studying only what
he wants to use; while by the opposite course ho may bo n
bookworm, or, in his efforts to embrace the whole field of
learning for the sake of culture, be necessarily a more smat-
terer in all. If the sge of Methusaleh wore ours, it might be
reasonable to expect proficiency in an extended range of sub-
Jects; but in our shore lives, we can reasonably look for the
result by pursuing the line of study that is most congenisl,
In other lines one labors at a disadvantage which is as un.
wise in intellectus] us in physical pursuits. Weo can see no
good reason why that division of intellectual labor, which
will give to each the work at which he can accomplish most,
18 not us wise as o similur division of physieal labor. Thero
18 00 great wisdom in working at a disadvantage, eithor with
the hand or the head, when this can be avoided, The toll
wo hinte 1s the more fatiguing and less improving in one case
nn well an in the other, And sinece the opportunities for re.
woarch on any one subject are unlimited, and a thorough
knowledge of one necessitates o general knowledge, ot loast,
of 0] allied subjects, who shall say that just as much culture

and breadth of metal power cannot be acquired by pursuing
only those studles which bear directly on one’s chosen ob-
joct of pursuit? A blacksmith or farmer has no need of re-
sorting to gymnonstics to gain strength and skill for his pro-
duetive work ; and cannot a student gain the requisito strength
of mind for his life work, in his chosen fleld as well as out of

it? The mental stimulus which accompanies work in the di-
rection of onu's interests tends to greator success in this way
than can be gained, under ordinary clreumstancos, when the
attontion Ix called to toples which suggent no definite object
besides that of general culture, If eulture Is the first and

| highost object, it would seom conslstont with this view to

make those studies, which are consie
culturs, compulsory in the currlenlum, rogardless of Any prac
tieal benefit, But, instead of thiy, thero s 8 marked snd
growing disposition to increase the ratlo of slective to ro.
quired studies in the gradusting courses of our best collegos,
Unless the student is gullty of the anmanly practice of
choosing n study simply because it will galn for him the
highest “* mark ” with the least possible effort, he is likoly
o enter with more zest upon cliosen work, In which he has &
definite object, than when he has no olearly defined purpose
in view. For instance, one will study more closely—and
hence gain from it greater culturo—somothing he Intends to
teach, to use in conversation, for the platform or the press,
or to put to some other definite use : nud his intorest and men-
tal nctivity will be excited, as o rulo, just In proportion
to his estimate of the practieal bonofit resulting from it in the
future, to himself or to othorh, The reason why so many are
graduated from our fnstitutions of leaining, with COmMpara.
tively little or no knowledge of the subject over which they
have passed, is doubtless that, having no definite object for
study, aside from the name of belng a graduate, the results
of general culture are too visionary and uncertain to afford
stimulus to sustained and successful offorts, Henco we
claim that, since all are by nature averse to Iabor, every
stimulus that is laudable should be furnished to aid the stud-
ent to the largest endeavors. A favored few may find suffi-
cient incentive in the mere desire to know; but even in this
case, mental activity and success will be Increased if, in addi-
tion to this praiseworthy desire, there is also a clear percep-
tion of some beneficial result which will follow the fact of
knowing.

Is it strictly correct to assumo that learning is the highest
and noblest of all temporal pursuits? If, to make it thus, it
must be removed from temporalities, and linked to the ineff-
able and eternal, it would seem to be no more a temporal pur-
suit than heart culture, and is not the Iatter higher and no-
bler than head culture? There seems to be & natural order of
development in the objects which, at different periods, have
been held in highest esteem by mankind: from muscular
power, through wealth, to intellectual attainments: and we
trust the time may dawn ere long, when one with the highest
and purest motives, other things being equal, will be looked
upon as having attained a higher and nobler object of pur-
suit than physical strength, wealth, or mental culture,

The idea of presenting learning in the guise of a fair and
beautiful maiden to whom youths are invited to pay their
court, and with whom they may hold sweet and delightfal
converse, is a very beautiful and attractive cne; and yet, if
this is for its own sake, what is it but elevated and innocent
pleasure-seeking—a sort of butterfly existence? There is
pleasure in gymmastics or physical culture, so thereis in
mental culture; but if either is sought simply for the pleas
ure it affords, why is the seeker of mere pleasure in this
particular way so much more exalted than the pleasure-
seeker in any other way?

It probably will not be denied in theory, however much it
may be in practice, that the highest ideal of life is that ““no
man liveth to himself,” and that he is noblest of all who
does most for others. The best servant is the greatest.
With this truth accepted, it is evident that the primary ob-
ject of education, and of all effort, is to qualify one's self for
the greatest and most effective service to mankind, and to
succeed in the performance of this service. This will neces-
sarily bring all desirable aecot.:dny objects with it.

SPIRIT RIFLE PRACTICE.

The papers contain an account of & so-called elsborate in-
vestigation of a materialized spirit, which recently took place
in St. Louis, Mo. The medium was one W, C. Clark, who
pretends that he has a band of thirty-two disembodied spirits
about him, some of which he can materislize by the odic or
mesmeric force in him, During this materialization, the
medium was tied up in a closet, and the room darkened;
when, after a little while, a curtain was withdrawn, expos-
ing a part of the interior of the closet, in which then the
ghost or materialized spirit was seen, As it was suspected
that, in this case, the same kind of deception was employed
ns in the Katie King affair, namely, that a real person of
flesh and blood acted the réle of the spirit, it wns suggested
that & crucial test would be to fire at the spirit with a loaded
muskot, as a real spirit could not Le hurt by such an experi-
ment, Mr. Clark having asserted that Zis materinlized spirits
were 10 decoptions, but real spirits. and could stand such a
tost, hio rocelved from an able marksman the following formal

challenge:

lorod most conducive Va

8r. Lovrs, Aug. 4, 1575,
Mit, CLARK : Dear Sir :=Having attonded n sdance glvon by you,
and huving seon the wondorful matorinlizatiens, 1 will glyo you fifty
dollnry to produce one faoo at the aperture, if you will let me, or
any person I may name, tea o shot nt 16 with a rifle, If it I8 u spirit
100 1t oannot hurt it and 16 will gatisfy me 1t 18 not you with n mask
on your face, My conditions iro that you will disrobe yourself und
put on elothes 1 shall produoe, and permit me to rxuuu:: you to tho

bottom of the cabloot,  Yours, respoctfully, — HENIY TIMKENS.
This wos neceptod by Mr, Clark, On the nppointed eveon.
Ing, August 8, he was divested of all clothing, and other
olothes brought by Mr. Thwkens were put on him; he was
tied down to the bottom of the cabinet by ropes passed
through holes; a black curtain covered o window at which
tho ghost was to appear; the window was located on one
side of the medium; the string to open this curtain was

placod within reach of Mr, Clark, The cabinet was closed

and the lights turned down; and after s period of paln -
ful stillness, the medium asked the sudlence to sing, and

they did so with a will,  After they bad finished several

songs, a loud knocking was heard, which slowly became

more geotle, and then censed. After throe quarters of an

hour, during which nothing happened but an occasional

spasmodic knock, & painful ery was heard in the eabinet, the

black curtain was withdrawn, and a face sppeared at the win-

dow. It was that of & girl with blue eyes and brown halr,

The face was instantly seen by all present, and 1s deseribod

s having fixed features and other characteristion of & mask.

*“ Fire,” said the voleo of Mr. Clark in the cabinet; and Mr,

Timkens, who had before pointed his rifle st the center of
the window, pulled the trigger, aud the ball passed through
the face and lodged in the back partition of the cabinet:
while the face remuined at the window unmoved for about &
minute longer, when it was concealed by the black curtain,
which was drawn over the opening,

The account is very minute in details sbout the inspec-
tion of the cabinet, and the ropes with which the medinm
was tied ; and it especially reports all which the latter said con-
cerning his fatigue and the emanations from his own spirit
and the other spirits lie controls; but no means appear to linyve
been taken to get hold of the mask, which was doubtless the
thing used.

The same parties (the Holmnes') who exhibited the Katle
King materinlization in Philadelphis were recently exposed
in Brooklyn, where a compnoy of spiritualists themselves
found out the deception practised by masks, which were ex-
hibited before a curtained window, as at St. Lounis. Such a
mask, of course, would not be hurt much by a ball; but
there are other more scientific and refined methods of practis-
ing these deceptions, such as optical contrivances, which can
be made to give images which are perfectly visible and total-
1y intangible.

Any one who has seen the perfect illusions produced by
the stereopticon, which is nothing but an improved magic
lantern, or with the meguscope, by which the perfect image
of solid bodies may be thrown on smoke, vapor, or dust,
can understand that the so-called materialization trick can be
easily performed by such means. Such an image, falling on
a black cuartain, is invisible; but on & white translucent
smoke, its resemblance to a real body is such that it is next
to impossible to distinguish it, except by an investigation
during the exhibition of the image, the investigator placing
his head in the opening, and looking around to see where the
machine is, from which the light forming the image proceeds.

Persons unacquainted with these and similar resources of
physical science, which are increased in number and im-
proved almost daily, are of course usterly incompetent to
investigate the means by which tricks of this kind are prac-
tised ; and their conclusions as to the absence of any decep-
tion are of noaccount whatsoever. The above is only one of
many illustrations of cases where the nature of the decep-
tion remains undiscovered, simply from the deficiency of
knowledge and acuteness of those witnessing the perform-
ance,

THE KEELY MOTOR DECEPTION.

Most of the newspapers in Philadelphia, the home of the
pretended New Motor, have refrained from any condemna.
tion of the Deception. The Public Record is, however, a
notable exception. The proprietors of that journal, which
by the way is one of the most widely circulated dailies
in the country, have put themselves to considerable trouble
in collecting information, which has been presented to their
readers in & series of able and exhaustive editorials. The
effect of these articles is to place the grossness of the De-
ception in such a strong light that its aiders and abettors will,
to say the least, be rendered uncomfortable. These people
confess to having obtained large amounts of money, paid by
credulous persons who were made to believe in the verity of
the thing. The principals are doubtless liable to indictment
and trial for obtaining money under false pretenses, and it
will not be very surprising If some of the victims move in
the matter before long.

It appears from the researches of the editor of the Record
that the attetupts to procure patents on the Keely motor
have failed. In all doubtful cases, the Patent Otfice has the
right to require the applicant to produce a working model
or machine; and this was required of Keely, but he could
not bring forward the model, and had to abandon his case,
But this did not prevent extensive commercial dealings by
the Keely people. The Record states that the Patent Office
books exhibit ** no fewer than thirty-four documents rela.
ting to the transfer of interests in the following named in.
ventions: ** Independent fly wheel, ™ ** hydro puneumatie pul-
sating vacuo engine,” ** globe motor,” ** dissipating engine,
multiplicator, or generator,” * automatic water lift.” The
first assignment is dated July 11, 1871, and the last Febru-
ary 15,1876, Eighteen difforent parties have been engaged
during this time in buying or selling interests in this inven-
tion, and this does not Include the subseribers to the stock,

CoMaoN coal oil is an excellont mosquito bar. Drop a lit-
tle on n pleco of cotton, squosze as dry as possible, and 1ub
over the exposed portions of the body, The smell of the oll
disappears in about five minutes, and no mosquito will alight
upon the anointed plnces. This Is said to be better than pen
nyroyal essence for the same purpose.

Do xor kill the toads. In Parls, they are sold at fifty cents
a dozen, in order to protect vineyards and gardens from in-
gocts, A toad will swallow the biggest Kind of a tomato
waori.,




e 1

Seientific gmﬂ'i‘au. (AucusT 28, 1875,

——————————————————————— T —

130

| in thin yoar, he was ordered home to take command of (ho
arctio expedition, ‘
Our noxt engraving contains necurate representations of
the principal apparatus and spplisnces,

THE BRITISH A;Ol:.lo lkl‘li)ﬂ‘!()l. lod to many Important results which have Leon duly oliron-
Wo have so recently given to our readors full accounts of | jcled in our columns, to Australin and the Indian and South
the nature and purposes of the nretle expedition which has | Pacific ocenns * but whon his ship reached Hong-Kong, early

Just sailed from England that no reca-
pltulation is necessary in deseribing tho en-
gravings on this and the followlng page.
The first is a portrait of the commandor,
Captain George Strong Nares, of the Alort,
the leading vessel of the expedition. He
entered the Royal Navy in 1845, having
gained the annual naval cadetship given as
a prize of werit to the boys of the Royal
Naval School at New Cross.  He served in
the Canopus, in the Channel squadron, un-
til 1848, when he joined the Havanonh,
and served threo yoars in her on tho Aus.
tralinn station, Having returned with his
vessol to England, he was appointed mate
of the Resolute, amployed in the arotie ox-
pedition of 18562, under Sir Edward Bol.
cher. With this ship he passed two win.
tors in the fco. Upon the return of that
expedition, he beeame gunnery licutonant
of the Glatton, an ironclad vessel of im.
mense armament, He afterwards held o

similar post in the Conqueror, under Ad. } \\.\
miral Sir Hastings Yelverton. Whon the

present system of training naval cadets was
institated, Lientenant Nares was placed in
charge of those on board the Britannia,
under the late Captain R. Harris. He held
this appointment till promoted, in 1854, (o
the rank of commander. With that rank
he scrved in the Boscawen training ship at
Southampton, and in the Salamander and
the Newport, sarveying vessels. In the
Newport, Commander Nares made a survey
of the Gulf of Suez and of the entrance to
the Suez Canal. He had made himself
known to the public and to the profession
ns author of an excellent treatise on sea-
manship, including the fitting and rigging
of ships, sailing, management of boats,
ete, In December, 18069, Commander Nares
was promoted to be captain, but retained
command, in the Shearwater, of the Med-
iterranean survey. This he left in 1873,

most of which are new inventions, the re
wult of experience gained in provious expe.
ditlons. The lint is as follows

1. les crusher, with leather handle, § fost
6 inchos long; 2, leo gouge, 8 feol long; 3,
ice chisel ; 4, ice point; 5, lee drag; 6, pick.
ax, weighing 6 Ibs. 14 ozs.: 64, ice ax,
weighing 8 1bs.; 7, snow knife (in case);
8, biasting tin; 9, ice anchor, kept in four
wizes; 10, dispateh tin, in different sizes,
fitting one within another; 11, water bottle,
with leather mouth and cup; 12, pemniieay
hatchet; 18, harpoon; 14, harpoon gun, the
harpoon dotted in position; 16, ram can,
with drinking cup fitted on top; 16, canvas
knapsnck, to be fitted ovor the shoulder by
noatrap; 17, snow shoo; 18, small sledge of
four snow shoes lashed together; 10, whale
bont, 25 feet long; a, row lock, b, eatch for
main gheet; 20, ice Lont, 20 feet long; 21,
punt, 12 feet long; 22, cooking apparatus,
into which fits (28) the stew pan, and inside
this fits (24) the kettle; 26, ludle for the
sume; 20, tent for eight men; 27, front of
the tent; 28, back of the tent; 29, duflly
sleeping bag. Mostof these articles explain
themselves, but specinl mention may be
made of the lce tont (20), which is shown
pitched, ready for nse. It accommodates
eight men, the officer lying furthest in, the
men lying heads and heels, with the cook
for the next day nearest the door, which it
is his duty to make fast; and he lies here
because it devolves on him to get up in the
morning und prepare breakfast in sdvance
of the rising of his comrades. It is the pri-
vilege of the man who has come off duty ns
cook to lie next the officer. The slesping
equipment for use in this tent consists of
various strata, Next the ice is an india
rubber sheet, covered with a thick robe of
soft felting; on this the men lie in their
sleeping bags of the same materisl, inside
which they get, “* all standing,” for there is

L when appointed to command the Challen- A »--_A\\‘__\\:‘_*_'
¢ ger in her voyage of scientific investigation ~ 7 - no undressing on sledge journeys; and over
round the world. Captain Nares took the CAPTAIN G S, NARES, ull there is another duffle robe, The cook-

Challenger, whose voyage of discovery has

ing vtensils (22, 28, 24, 25) pack into very

BOATS, TENTS, AND IMPLEMENTS FOR ARCTIC USE
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swall dimensions, the fuel uged bolng stearine, spirits of
wine, or tallow, The harpoon gun (18, 14) will be fastonsd
on & swivel at the bow of & whale boat. TIts length is four
foot, and it Is made of the finest steol,  The gun, though
singlo-barreled, hax two nipples to the lock, to avold the
chance of & cap missing fire,

While travellog with the slodges, oach man will be sum.
plied with a water bottle, rosembling an onllnlr‘y splrllt ;;::;(
in shape, but with the mouth and cup covered with a leathor
conting for tho purpose of protecting the wmouth from cold
contact With the moetal. The bottles will be roplonished
from the condensers, and the wator will be kopt in a fluid
stato from belng carried in the bosom,
The sledges will also carry n supply of

Scientific Amervican,

petrolonm Is directod on to the surface of the burning conl;

the gases aro thus mixed in the naseont state, and, to still
further onsure thelr thorough mixture at a high tempors-
turo, thoy are pusaed through s chamber formed of fire brick,
with small spaces botweon the bricks, heated in the maoner
of o Whitwall hot blast stove: this ensures & thorough mix.
turs at an exceodingly high temperature.

The charge which has been used in somoe of the works
using this procoss hax boen about 280 gallons erade petrolo.
um and #0600 1bs. sothreacite for the production of 70,000

cuble feot of Illuminating gas, the total cost amounting to
56 to 60 cents per 1,000 feet,
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while the edges of the sun and planet were apparently over-
Iapped, the blnck disk of the latter not merely stood oat in
strong contrast on the white disk of the solar photosphers,
but the outer portion of the planet was still plainly visible
on the reddish background of the chromosphers, Moreover,
when the black disk hud entered to st least the distance of its
radiug on the wolar surfuce, the exterior segment became
surrounded wi'h a thin luminous halo, supposed to be due
to the refraction of solar light in the atmosphere of Venus,

The practical object in which the observation of the phe-
nomenon may result is the rendering possible of observations
of transits of Venus when the planet passes behind, as well
as when it crosses before, the sun.  For

Y 2

rum of extra quality ; but this will only
be used in cases of emergency, as it has
been ascertained that the best antidote
aguinst the polar temporature is not
spirit, but oleaginous food, of which
pemmizan is a highly nutritious and
concentrated form,

Our next lustration (Fig.3) shows
the form of sloigh specially designed for
this oxpedition, It is intended to ac.
commodate two officers and eight men,
and to carry provisions for a journey of
seven weeks., Above the sleigh are
shown (1, 2, 3) a gage, chisel, and hooks
for cutting through the ice,

Fig. 4 shows (1) the substantial
sleigh intended to convey provisions,
oto., to the depots to be established
along the route. No. 2 is an ice drill,
No. 8 n snow knife, No. 4 a grapnel or
drag, No. b o snow shoe or skate, and
No. 6 an ice anchor. In this engraving
is also shown an ice saw and the man.
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if the very weak reddish light of the
chromosphere, which forms the corona
about the sun, contrasts sensibly with
the black of the planet in conjunc-
tion, the brilliancy of the planet in op-
position and in full phase will afford
oven & greater contrast. [t is true that
tho spparent diameter of Venus is near-
ly six times less in opposition than in
conjunction ; but it is certainly sufficlent
to reader the planet visible as it crosses
the chromosphere, and this even when
& portion of the solar disk comes into
the field of the telescope. The accura
cy of the data obtained by these obser.
vations would be about six times less
than that of observations similar to
those of last December, owing to the
greatly increased distance of the planet
7 . from the earth in the former case. But
for the same resson, the passages be-
hind wonld be more frequent, for they
take place for oppositions six times fur-

ner of manipulating it.

Our next engraving (Fig. 5) exhibits

sailing sleigh, intended for use when the wind is favora.
Dle; and the rigging is clearly shown. If these sleighs ever
attain any such speed as is common on the Hudson river with
ice boats, a very careful lookout will be necessary to prevent
officors and men being engulfed in the fissures in the ice.

Each sledge will carry its cooking apparatus, shown in
our sixth and last engraving. Where more is required, the
apparatus will be of two kinds, one being formed entirely of
metal, and the other being of wood, with an inner and outer

Fig. 5—SAILING SLEIGH.

sheathing of tin, and having a receptacle on the top for con-
densing snow, which thus ensures a constant supply of pota-
ble water. The cooking stoves are circular, the heat being
obtained by burning either spirit or stearine; and by an ad-
justment of saucepans, one upon the top of another, both
pemmican and preserved potato or other

Fig. 3.—ARCTIC SLEIGH.

This promising improvement In gasg-making has passed the
stage of mere experiment, and appears to have entered that
of practical success. Warned by the fate of several naphtha
and petroleum processes brought out with many promises
and small performance, the inventor of this process and his
friends determined to thoroughly test this invention on a
practical scale before giving it publicity. They erected their
first gas works at Phanixville, Pa., & place of some 10,000
inhabitants, and have since put it in operation at several
small towns. It is, we understand, successfully working at
each of these places, at Pheenixville having now, for eigh-
teen months, lighted the town to the general satisfaction,
The cold of the past two winters has affected this gas no
more than, if a8 much as, ordinary coal gas, and, conse-
quently, the fixedness of this product appears to be fully
established.

To demonstrate the adaptability of the system to the light-
ing of large cities, works were established by arrangement
with the Utica Gas Light Company, and we are informed
that, for the past three months, the city of Utica has been
lighted exclusively with gas made by this process; and we
understand the Gas Light Company is so well satisfied with
the results that it proposes to adopt it permanently. Not
the least item of saving effected by this process is in labor.
But two men—who are common laborers—are employed at
the Utica works, and their time is but partially occupied;
the addition of one more would suffice for a production of
four times the present supply. The cost of the gas in the
holder is claimed to be not over one half that by the old
method, while the quality of the light is very satisfactory.—
Engineering and Mining Journal.

-
Transits of Venus behind the Sun.

The observations of the transit of Venus made in various
parts of the world last December have adduced, among other
important dats, one fact both novel and unexpected. This

ther from the orbital node. This fre-
quency, M. Philippe Breton (to whom
the credit of the foregoing suggestions
is due) thinks would compensate for the lack of accuracy ; and
he further points out that the comparison of observations of
transits before and transits behind might add to the precision
of the mensures which we now possess of the elements of
both sun and planet.

The next transit behind the sun will take place in 1878,
and will be followed by four others at intervals of eight
years, the last occurring in December, 1910. After that
year, two centuries will elapse before another series of eight
or nine passages will take place, among which series will be
included two transits before the sun.

If, therefore, there be anything useful, which seems pro-
bable, to be gained by observing these back transits, prepa-

Fig. 6.—COOKING UTENSILS,

rations for the next one should not long be delayed. Four
of the present series, those of 1846, 1854, 1862, and 1870,
have already passed. They might have been utilized for
perfecting the observations for the transit before the sun of
1874, just indeed as the one of 1878 may yet be with refer-
ence to the transit of 1882,

condiment can be cooked at the same
time. The whole is protected from the
weather by an envelope of thick woolen
cloth,

A New Lighting and Heating Gas.

It would appear as if a practical suc-
cess has been attained in the processin-
vented by Mr. T. 8. C. Lowe, of Nor-
ristown, Pa. His method consists in
producing, from anthracite and the de-
composition of steam, a gas of very high
heating power, and then enriching this
by means of crude petroleum when the
£us is to be used for illuminating pur-
poses, The anthracite is charged in a
small cupols of, say, 34 feet in diame-
ter, the bed of coal being kept from 3
to 4 feet deep. When fairly ignited,
the base is closed, and superheated
steam is admitted through tweers a
short distance sbove the grate bars; the

Salleylic Acid.

In our paper for August 14, page 96,
we gavean account of the ehemical for-
mation and nature of this excellent dis-
infectant. The following information
concerning its uses is furnished by Dr.
E, R. Squibb, of Brooklyn, N. Y.

““It is used for medical and surgical
purposes, either dry or in solution.
When used dry, it is sprinkled on to
wounds, ulcers, or dressings in the form
of very fine powder, in very small quan-
tities, either simply powdered, or mixed
in various proportions with some diluent,
such as starch. When used in simple
solution, either for spraying sarfaces,or
for washes or gargles, it isused in tepid
solution of about 1 part to 300 parts of
water. Where stronger solutions are
required, for washes, gargles, or to
moisten dressings, 1 part of the acid
and 3 parts of phosphate of sodium to
50 parts of water have been used.

steam in contact with the burning coal
is decomposed, and the gas produced is
& mixture of hydrogen and carbonic
oxide, The cost at which this excellent heating gas is pro-
duced is very small indeed, and its application in metallur-
gical processes and for domestic use offers many important
sdvantages. Of course it is in this state entirely unsuited
p illuminating purposes, To enrich it, s small ot of crude

Fig. 4—ARCTIC TOOLS, ETC.

is that, with the powerful glasses with which the observers
were provided, the disk of Venus appeared clearly defined
in black upon the ehromosphere which surrounds the sun
bofore the first contact and after the last. Betweon the first
and second contact and also between the third and fourth,

=+ When applied to wounds it appears im-
mediately in the urine.

Its alleged advantages over all other
antiseptics are: First, thatit is far more powerful and effec-
tive in smaller quantities; and secondly, that it is, in all
quantities necessary for complete effectiveness, entirely de-
void of irritant action upon the living tissues. It is not
caustio nor corrosive in any quantity, and never produces in-
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Jargo quantities it may be irritant nnd puin-
am:uu a stimulant effoct, while it ap-

‘ i (ﬁfﬁ‘ﬁeitril in the very small quantities which
Tre et thoroughly effectivo; thirdly, it is said to reach and
Jrevent proc of decomposition which are beyond the

. Th :
reach ‘other antiseptios or anti-ferments. 080 pro
a.u‘:o‘:lr two kinds, ':mnel,y. vital, or those in which
living organisms have an important part, such as that pro
duced by yeast and many of those which oeeur in putrefac-
tion; and chomieal, or those which ocour independent of vi-
tality, ns thoe production of the volatile oils in mustard and
Dbitter almonds, the effect of dinstase, ete. Now, while car-
Bolio ncid and other anti-ferments are azymotic, or completo-
1y arrest or prevent fermentations of the first kind, th.t\y are
powerless with the chemical processes. Salieylic acid is said
to be more effective with the vital ferments, and equally ef-
fective with the chemical. :

Fourthly, in quantities said to be thoroughly effective, itis
ontirely odorless, and tastaless, and harmless, whilst it has
no poisonous effect in any reasonable quantity.

It prevents or arrests the souring of worts, washes, and
beers of the brewers, and prevents or arrests the putrefactive
agencies which are so tronblesome and destructive to the
glue manufacturers; and these and similar trades have thus
far seemed to be its principal consumers, Soparate portions
of fresh milk were set aside to become sour; one to which 0°04
per cent of salieylic acid was added soured thirty-six hours
later than the other. Urine thus protected was on the thind
day still clear, and free from ammonincal odor.

Professor Thiersch, of Leipsic, used it upon contused and
incised wounds, and in operations, with excellent general re.
sults, destroying the fetid odor of cancerous surfaces and
pyewic ulcerations. To such uses this writer would add
the suggestion that, for washing out the cavities of the abdo.
men and chest after those operations which tend so strongly
to septicemin, solutions of salicylic acid would seem to offer
very great advantages, shonld it prove to be as bland and un.
irritating as it is stated to be, and yet so effective,

Most of these statements are summed up from the periodi.
cal literature of continental Europe during the past six
months, little having appeared upon the subject in Great
Britain, or in this country, and nothing having been done
with it so far as known in either country.

If the medical art is to keep pace with the progress of the
physical sciences, physicians cannot afford to pass by such
articles as salicylic and benzoic acids when offered by chem-
istry, without investigating their effects upon disease, even
thongh not one out of ten should repay the labor of investi-
gation; forit is certainly in this direction of research that
medicine must look with greatest hope of success to control
those abnormal vital processes which so far may be modified,
but not stopped.

The phenols, especially the so-called carbolic and cresylic
acids (phenol and cresol), were, and must always remain to
be, most important additions to this class of agents, surpass-
ing in power all that had been previously tried. And if now
salicylic acid shall prove more potent than the phenols, the
further gain will be very great, and the research will again
lead up toward future discoveries of still greater power.”

Eorrespondence.

On a Mechanieal Theory of Cosmical Motion.
To the Editor of the Scientific American:

As all attempts hitherto made to frame a satisfactory me-
chanical theory of the motion of cosmical bodies have re-
sulted in total failure, and as the constancy of motive energy,
as well as the aberration of light, show that both the ether
and dense bodies are relatively unaffected by the movements
of the latter, a reconsideration of the condition of both is de-
manded. The problem, it is plain, is to find & non-resisting
physical cause of balanced motion, the idea of action at a
distance being dispensed with. It is fully conceded, from
the very fact of our previous inability to explain such mo-
tion, that some great and uncommon assumptions are neces-
sary; and this has not only been acknowledged, but acted
apon.

As a matter of faet, we observe in Nature tho resolution of
all cosmical bodies into systems of couples, in which each
one of the couple moves in the inverse mtio of muss and dis.
fance round the axis of revolution, the force of motion being
a8 the sum of the masses, and inversely as the distance of
each from the axis. Soch sxis may form one of another
couple, as in that of planet and satellite revolving round the
sun. We are thus furnished by Nature with whatever fixed
units we choose to agree upon as giving the relation of
masses, distances, and force of motion, such designated unity
buing physical constants. The whole Universs belog com.
posed of cosmieal couples also argues physieal connection,

Now the history of Sclence has shown that the test of a
physleal theory should be its power to consistently explain
all the phenomens which it can ever be expected to cover,
the greatnoss of the sasumption not detracting from its value,
providing that its rojection leads to inconsistencies nnd in.
compatibility with known facts and principles, In this
easo, also, it shounld, upon strict dynamical prineiplos, be
Impossible to result in any other mode of motion than that
observed In Nature, The followlng, 1 undertake to show,
answers these requiroments ;

All ponderable matter fs the condensation of an elastic
ether, the mutusl conversion into ench other being con.
tinuous.

Of course, this transmutation Is identiflod with & physical
energy unalterable ln amount, the actual and potentisl sner
gi%s being equivalent in alternate change, Indeed, the opin

Scientific Qmevican.

jon now generally entertained by the highest authorities in
Sclence is that dense matter is, in some way, ‘‘a knot or
congulation of the ether.” The amount of gross matter is,
g0 far as we know, persistent. This, however, does not pre-
clude dissolation into the ether again, providing condensa-
tion is equal, The continuity of transmutation finds an
annlogy in physiological action, in which matter, assimi-
luted, takes on the constituted quality of the body of which
it forms n part, having received it from the matter emitted.
We know from the laws of light that the ether permeates all
dense matter, and that it is denser in dense bodies than in
the fluids.  Also that force does not exist apart from matter;
and still that all forees (except gravity) are convertible, their
activity constantly equable, and exhibiting, throughout their
most rapid transformations, a mechanical equivalonce, The
minimum limit of time occupied by molecular movement
may parallel the time occupied in molecular transmutation ;
for we can get no possible limits to either. The mutual con-
version of ponderable and imponderable matter thus violates
no known Inw of Nature, and the totality of transmutation
may be practically infinitesimal as regards time, the ether
supposed to bein ucondition of indifferent equilibrium towards
the constitutive forces of matter, and the constant changes
in Nature being due to such transmutation,

I look upon the ether as continuous, as shown by its non-
rotention of heat, but principally because I am unwilling to
consider the isolation and repulsion of every atom as consti-
tuting the dynmmic bond of the Universe. Asa matter of
faot, no part of the Universe can be isolated from the rest,
and we are therefore more than justified in affirming that the
all-permenting ether resists all breach of continuity ; besides,
wo have the advantage of only applying mathematical quan-
tities to substanco, Now, it is evident that we can have per-
fectly unconstrained motion and absolute materinl continuity,
if we assume translatory motion to be a progressive mutual
conversion of ether and dense matter, analogous to the trans.
mutation of forces, and in no other way. The only resist-
ance thus offered by the ether is towards a break in its con-
tinuity, and therefore its condensation into gross matter pro-
dnces a tension within itself, the stress being directed
towards the center of the condensed mass. The same ten-
sion is constantly becoming loosened, however, by the con-
densed matter becoming rarified in the return transmutation
into ether. A moving body of constant mass is thus substan-
tially a moving equable strain in the ether.

All motion of translation will necessarily be as enforced
by a stress in the ether, bodies being non-resistent in free
space. It follows tbat, in an equally stressed ether, there
woald be no motion originated. Nor yet could there be sta-
ble motionless equilibrium, if but one mass would move;
for the motion of all would be towards the balance of
stresses, The ethereal strains will thus necessarily be, by
theory as by fact, towards each particle taken by itself, and
the centers of dense masses taken as wholes, giving any body
in which the particles are free to move a tendency to assume
the spherical form; bat if supposed alone in space, without
any tendency to move as a whole. With two bodies the case
is different. The mutual tensions prodaced in the ether by
the respective masses cause a compression towards each
other, the force of which is greater as the distance is less.
But if at any time Iateral impulsion, sufficient to overcome
the tension, be admitted, the strain being constant and the
impulse temporary, they ultimately become equilibrated and
form a constant couple, revolving round the center where
both bodies balance according to the simple principle of ley-
erage. As tension or pressure, when meeting with insuffi-
cient resistance, acts dynamically, and statically when re-
sistance is equal and opposite, the condensing pressure of
the ether, which is physically the centripetal force, enforces
approach in bodies free to move; but an angular motion,
when the stains are equilibrated, offers a constant resistance
without expenditure in work, by the loosening tensions being
equal in amount to those formed, and they become merely a
line of connection, along which each body acts reciprocally
as driver and follower. Any number of bodies, then, each of
which creates a tension in the medium connecting them, and
yet offers no resistance to the constant ethereal pressure, will
all move until the tensions are equilibrated ; If towards each
other, with accelerated motion; and if resolved into couples,
will continue in such coupled motions—a conservative EyS-
tem of parallel forces.

Although there is nothing positively known respocting the
origin of cosmic systems, it appears most likely that they de-
velope from vast vortices produced in & nebulous mass : slec.
trical action giving the first mechanieal impulse, from which
they ultimntely settle down into statle systems of moving
bodles; s the dust in the whirlwind, produced by electrical
force, settles at length in the place where gravity glves it
position, The observed variations from the general plane of
balanced motion, and retrograde movements within the solnr
system, wounld seem to show that mechanical nction has not
beon nlone operative ; possibly the same foree which primarl.
ly evolved the nebulm from the ether, improssing the condi-
tons of motion and position. That the moleoulur conditlon
of bodies, us nltered by a transmutation In the corralnted
forcos, will modify the conditions of mass motion, while the
gravitation tensions which are towards the cantor of bodies
romain constant, conflicts with nelther theory nor observa.
ton, The disintegration, direction, or eccontric orbit of
comot Ik no more inconsistent with the balanced MKES mMo-
ton of denko bodies, in the system of which it forms n part,
than & gunpowder oxplosion, #o long as it moves to or from
A centor of foree, The mechanieal conditions of CONKOrVA-
thyo systom, as a final resalt from theory, is that it forms ono
vast coupls, unchangeable by any local interaction of {ts com.

potent parts the greater masses, by their greator momeonts
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of inertin, deviating, in general, least from the plane and
cireular curve of coupled motion,

All bodies, by thus stressing the ether, enforce motion i
all others; and as all move unresistingly, it follows that the
enforcoment to motion of all at a like distance, by the same
stross, will be the same whatever the masses enforced: the
power, however, being always directly as the masses onfore.
ing. The energy of tension is therefore invariable, what-

aver diversity there may be in the number of bodies enfomd\

to move, or additional motion produced by the disintegration
of n body itself. Nor can intervening bodies cut off the effect,
being themselves unresistingly enforced, and adding their own
enforcement. Theory and observation thus coincide.

The intensity of stress in the ether necessarily bears g
definite relation to the cube of the distance, being greater g
the condensed mass is greater, and manifesting itself inde.
pendently of time, The motive force thereby induced is
therefore as the joint mass of a couple. And as the force of
motion is as the time of moving squared, so the time squared
will diminish as the cube of any assignable distance, render.
ing the amount of motive force during one révolution for
any equal conple invariable, however far apart. Thus every
mass of matter in the Universe, equal to one cubic mile of the
average density of the earth, enforces a motion in all others:
and would enforce a motion of its own particles, if disintegrat.
ed, suflicient to produce revolution round a sphere of ether of
one mile radius in abont 178 minutes : the space being divided
among the disintegrated fragments, and multiplied by the
additional bodies.

It will be evident that, with this mode of conceiving of the
ether and ponderable matter, there is nothing that conflicts
with the mode of action of the radiant forces. The ethereal
medium by resisting equably all breach of continuity, is sub-
stantially an isotropic solid, and all particles of gross mat-
ter, centers of spheres of tension. Waves of vibration will
thus naturally run transyersal to the direction of propaga-
tion to all distances. All possible loss of radiant kinetic en-
ergy, by friction ininterstellar space, may become potential in
the transmutation of etherinto dense mattar. Forthestruct-
ural qualities of the various elements will, in the return
transmutation into ether, impress upon it their characteristic
motions, which will travel onwards until their energy is ab-
gorbed by ethereal friction, or taken up by the similar ele.
ments of other ponderable matter. The radiant forces poss-
essing a well defined amount of mechanical energy would
seem to necessitate the constitutive qualities of every portion
to be constantly modifying the constitutive qualities of each
other; although only material atoms in indifferent equilibriam
a3 to motion, as on a photographic plate, or bodies of similar con-
stitution, may palpably manifestit. Optical phenomenashow
the ether to be in a condition of indifferent equilibrium as to
form of motion; and it is not unreasonable to look upon it
as being so in regard to constitutive charge. Electro.mag-
netic induction and polarity appear more intelligible in the
light of the stressed connection of every particle of matter,
with the equel and opposite flow within the stress of tight.-
ening and loosening tensions. As there can bs no translatory
motion in the ether, save in those portions condensing, a
constant of aberration necessarily follows. But as the
modes of change into ether are as various as the constitution
and conditions of ponderable matter, we may have an infi.
nite diversity in the lengths, directions, and velocities of
ethereal vibrations.

Should the above theory meet with general acceptance, not
only will the dispute between the advocates of action at a
distance and those of action by contact have become ended ,
but a necessary Creative Power, in constant activity, will be
seen to be consistent with laws of evolution through a per-
sistent physical force: views hitherto deemed irreconcileable.

Philadelphia, Pa. WinLiax DENOVAN,

The Grasshopper Plague,
To the Editor of the Scientific American ;

In your issue of July 7 there is a paragraph in relation tc
the late invasion of grasshoppers; it contains a suggestion
thatsaid invasion may prove a blessing instead of a curse.

The phenomenon of a new variety of grass springing up
in thelocalities lately infested with these insects is not as
surprising as one may be led to suppose. A fact not gener-
ally known, but nevertheless quito worthy of attention, is
that about three quarters of the newly born grasshoppersdie
while changing their skin, from the effects of cool rains,
heavy winds, or otherwise; these, together with the excre
ments or detritus of the grasshoppers, aro the very best ro-
Invigorator of withered or exhausted grass roots; conse-
quently the extraordinary growth of luxuriant grass can be
attributed to the nourishing deposits made by theso inseots,

I cannot positively assert that the grass spoken of in your
articleis the same variety as that which came under my ob-
servation in Southern Russin,under the same ciroumstances,
but I should be very much surprised if it woro not, That
which I examined grew in spots whore no grass suitable for
pasture had been previously known to grow; it was tender
and very sweot, o much sothat 0 per cent snechiarin matter
was oxtracted from it. It was of a bright emerald green,
and cattle ate it with avidity ; it was ealled by tho inhinbitants
solodyeia or sweot grass, It continued to grow for 8 or 4
years, decreasing in richness onch season, until it became
coarso, insipid, and dry, and totally unfit for grasing, And
mwore wonderful still, it was the faosimileof the grass which
formerly grow in these places. 1 therefors conclude that
both grasses, the rich and the poor, come from the same
roots, and not from seeds of unather couutry brought by
grasshoppers,  The grass losing its richness is explained by
the exhaustion of the soil, which is roplenished by the

grasshopper manure. G. PROSPER ZALESKI
New York clty.
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AUGERS,

Continuing our sories of extracts from Mr. E. 11, Knight's
“ Mechnnical Dictlonary,”® we give below a numbor of il-
Tustrations, together with desoriptions of various forms of bo-
ring tools. Augors are made in numerous forms, including
hollow augers, annular augoers, taper augers, augors with so.
condnry borers, roamers, or countersinks, or having expan-
sive, outtors,

L Hommediou's augor, Fig. 1, has two pods, two cutting

Fig. 1, Fig. 8.
|
Shetter's American
L Hommediow's Avger, Awger.

lips, a central scrow, and u twisted shank. It is, on a small.
or sonle, like Stephenson's Rocket engine, the type of its
olass. The form of auger which in England is called the
American pattern wns patented by Shetter, in 1881, (Sce
Fig. 2.) Ithas aspiral blade around a cylindrical core, and
was long a favorite. [t probably offers more impediment to
the discharge of the chips than does the shank made from a
fiat blade twisted into a spiral. Some auger shanks have an
increased twist as they recede from the point; this gives a
greater freedom of discharge by increasing the caliber of the
canal as the chips ascend.

In Cook's aager(Fig.38)the cutting lips commence at the
point, and extend therefrom nearly at right angles, unti]
about half way from the center to the outer point, and the,
curve upward and forward, giviog & Fig. 6.

nearly semicircular form to the out-
er portion of the lips, which are
curved in the horizontal and vertical
planes.

Kusson’s auger (I'ig. 4) pormits the

Slotting

Kavsan's ASaee,

Cesl's Avger, A, Hollow Avger.

formation o vatting lips at any point on the length of the
wpiral, by cutting off the twist st any point in a plane ver-
tical, or nearly %o, to the axis of the anuger, and then sharp-
ening its edges. The front surfaces of the twist are con-
cave, and the rear convex,

The slotting auger (Fig, 5) cuts latorally, the work belng
fed sgainst its side, [t is used in wood mortising and slot-
ting machines. The twist Is formod into a number of chisel-
shaped Jips rising from the edge of the twist, and presenting
sharp edges in the direction of the bore of the suger, so
that the wood may be cut Iaterally if pushed against the in
strument after the Lole has boen bored to a sufficient depth
for the proposed mortise orslot, If tho auger or bit be held
in the rapidly revolving arbor of w mortimng or boring mn-
chine, the wortise may be cut at full depth at one opoern-
tion, by moving the wood laterally sgainst the auger. The
corners of the mortise are aftorwards cut out by a chisel,
Hollow augors are used for forming tenons on the ends of
spokes, bodstead rails, chair rounds and legs, table legs, and
muny other artioles, The tool shown in Fig. 618 adjustable
for boring holes of difforent sizes. The rotary disk has ec-
centric slots soblng upon plog inserted into the backsaf wli-
ding cutter heads, so that they are driven out or in simulta-
neously, and fastened by n jam nut, which holds thewm in the
required adjustment,

Fig. 7.

Hillow Anger,

is 8o attached as to profoct within the opening, and the size
of the tenon is regulated by the adjustment of the angular
rest.  The tool hins the usual auger handles, In which res.
pect it differs from most of Ity class,

Annular augers cat an annular groove, lenving land on
tho inslde and outside of the channel. The example (Flg,
8) 18 adapted for boring cylindricn) blocks out of a board
the lower edge of the tubo belng sorrated,

Fitted inside the
On tho re.
dueed shanlk of the plug 18 n spl
ol wpring, which koops the point
oxtendod, except whon pressure
i applied to the tool in boring.
The cutters on the end of the
tube (Fig. 9) make an annular
groove and leave s core of wood
in the center, the chips being

tube s o eylindrical plug with n contrnl point,
Fig. 9.

Fig. 8.

Yinlar
luger,

Anmdar Auger, Annilar B,

withdrawn continuously by the spiral blade on the tube.
The cutting lps start at the periphery of the bit, and ex-
tend towards the center in concave lines, till they terminate
at the inner portion of the tube, where their direction ap-
pronches n line parallsl with the axis of the suger. In asub-
sequent form n number of tubes are arranged concentrical-
ly, 80 n8 to cut concentric annular grooves simultaneously,
and produce a nest of cylinders out of the same stick or
board,

Yet another form is found in the tool (Fig. 10) sometimes
known as a button tool. It hasan upright center standard,
with a fine feeding screw

on the lower end. The Fig. 11.

cutter is attached to a ra- N
dial arm, and is adjustable,
50 a8 to describe the diam-
eter required for the hole,
The cutter is fed to its
work by the thread on the
standard, and the chipsare
ejected by the curved neck,
Taper augers (Fig, 11)
are used for reaming out
bungholes, making butter
prints, ete. The center bit
bores a hole, and is suc-
ceeded by the taper ream-
er, which has a throat for
the chips, cut through from
the edge of tho bit on one
side to the opposite sideof
the stock. The bunghole
reamer (Fig. 12) has a ta.
pering pod, and a cutting
lip on one side; the lower
end is closed to receive the

Kuby's Taper Awger.

chips, and s open at the top, except a bail to which the
Fig. 19.

Fig. 18.

v

Crecher's Dapxr Avger

Diwnghols Keamer,

Fig. 14. handlo s fastencd. On one side s an
adjustablo gage and an lndex to deter-
wmine the size of the bore.

The ordinary form of bunghole borer
i shown In Fig. 18, This has a volute.
shapod blade with a sharpenod, sallent
apiral odge and n glmlot polnt, It, lke
most of Ity class, I8 for ronming out
bungholos and tapy,  Augers nro Komo-
thnes provided with socondnry borers,
reamers, countorsinkers, or expansive
cuttors,

In Fig. 14 the roamer or secondary
borer Is formed In two pleces, snd ix
clamped to the auger shank at the re.
quired distance from the end of the tool,
und at the same time I8 adjustable to
reara out & hole of the required diamo-
ter, 'The clamp is shown soparately in
the upper portion of the figure.

In Fig. 15 the countersiuk is attached
to the augershank at the required spot,

Fig. 7has cross handles 1lke an nugor. The cutting rod ('1";

- ____ |

opening corresponding with the twist of the shank, so
that the dischiarge of chips is not interrupted.

In Fig. 16 the plate Is received into s longitudinal slot in
the auger shaft, and one end is secured by & tempor scrow.
A pin, passed throogh one in the series of holes in the shaft,
ongages & hole in the oblique series in the plate, and deter-
mines the radial adjustment and consequently the dismeter
of hole bored by it.

The shanks snd turned catting edges of the expanding
bits in Fig, 17 pass through a mortise in the head of the

| tool, and nre secured to their adjustment by a key, Thelr

rudial adjustment adapts them to bore holes of varying sizes

Fig. 16,

Fig- 15

——
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Expanding Auger.

Among the other uses of augers may be mentioned that of
felling trees in the Mammoth Grove, Calaveras county, Cali-
fornin. The * Big Tree,” as
Fig. 17. it was called, contained 500,
000 feet of inch lumber, It was
felled by five men working 224
days, making 1124 days’ labor
to fell one tree. This tree
measured 92 feet in circamfe-
rence at the base. It was not
cut down with axes, but was
bored down with long pump
’ aungers, and the wood remain-
Eryessnble Snger: ing between the holes was cut
off with chisels on the end of long sticks.
Fig. 18 is u faucet with an attached auger, by which the

Conntersink,

Fig. 18
Fig. 10,
Ll —0)
==
—3
Awgrr- Fancet. A s
necessary hole is made in the head of the cask. Fig. 19 re.

presents a device to be attached to the shank of anauger to
limit the penetration. The ex-
ample has a pair of bars, se.
cured by temper screws to the
spiral shank, so as to form a
guge of depth.

Another form has a telescopie
tube attached to the shank,
larger in diameter than the
worm, and adjusted as to length
by means of two temper screws
whose ends bear against the spi-
ral shaft,

Fig. 20 is for msking tenons
of a given length on the ends of
spokes, ete., and it is adapted for
hollow augers. The rear of the
stock has a thread traversed by
an adjustable serew, which, by
contact with the end of the stick,
determines the depth of the hole
and consequently the length of
A jam nut secures the adjustment.

Fig. 20.
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Giage for Hollow Avger.

tenon to be cut.

New Burn Mixture.

Take tho best white glue (extra) 15 ozs. Break it into
small pleces, add to it 2 pints cold water, and allow it to
become soft, Then melt it on & water bath, add to it 2 fuid
omt. glycerin and 6 drachms carbolic ueld, and continue
tho lieat on the water bath until a glossy, tough skin beging
to form over the surface in the intervals of stirring. The
wixture may be used at once, after the glue is welted and
the glyeerin and earbolio acid are added ; but when time als
lows, It 14 ndvisable to get rid of a little more of the water,
untll the proper paint is reached. On cooling, this mixture
hardens to an elastic mass,covored with a shining parchment
like nkin, and may be kept for any time. When ualog It, it
18 placed fora fow minutes on the water bath until sutficiently
tiquid for application (it should be quite fluid). Should it
at any time require too high a heat to become thuid, this may
bo corrooted by addivg a little water. It ixapplied by means
of  broad brush,and forms in abour two minutes a shining,
smooth, flexible, and nearly transparent skin, It may be
kept for any time, without spolling,in delf or varthen dishes
or pots turned upside down.—dmerican Journal of Phar.

but does not entirely surronnd the shank,

Publishers . J, B, Ford & Co., New York elty.

Cownter-Forer,

macy.




SPAYTH'S RAFTER SOALE AND BEVEL GAGE.

The annexed engravings represent an attachment to car-
penters’ bovel squares, whereby the blade of the same can
be adjusted and set to any desired angle. The device con.
sists of & quadrant divided on It face Into the degrees of a
quarter circle, and sttached fo the square stock by means of

3 The mnmctlon. of the hinge and of the plate, detached,

Fcientific American,

ar 10 outrlggers on the same, and is so connected with the
tller ax to bo readily swung to the right or the left thereby.
The propeller shaft projects out through the stern post, and
{s attached to the propeller axis by a flexible conpling joint,
A, which consists of two jaws upon the shaft, circular on
their face. Similar jaws are affixed to the propeller, and all
are united by joint pins to hold them in place. The joint is

mnade of cast steel and is very strong in construction. For
canal and harbor navigation, this invention furnishes a quick

[AucusT 28, 1875,

would bo easy ; while, the wides bolng constructed of india
rubber, a hoavy sea would - not crack it to splinters against
the ship's side, an in the case of an ordinary ship's bost,
The main cylinder is hollow, for the purpose of holding
oars, sails, and provigions, and the bulwarks are of netting
and canvas fixed to iron stanchions,

o
-

An Enameled fron Celling,
A coiling made of thin plates of iron, and enameled, has

{s shown in Fig. 2, from which It will be seen that the
point of intersection of all the divisions on the plate and
the tongus varies according to the number
of degrees of the angle indicated between
thom. It will also be observed thata row
of fractions isadded just inside the outer
divided circle. Their object in to enable &
carpenter to sot the bevel square to any de-
sired inolination or pitch of a roof.

By means of this implement the lnventor
lias been onabled to compute a series of ta-
bulated raftor soales, giving the exact length
of rafter required in any building from 4to
40 foet in width for nine difforont pitches of
roof. These tables are published in conve-
nient form and, with the quadrant bevel gage,
will doubtless prove valuable aids to carpen-
ters and builders generally,

For further particulars address Mr. Ww. 0.
Spayth, Tiffin, Ohio.

Now Plan for Propelling Onnal Boats,
A novel method of propelling canal boats
has lately been introduced in Belgivm, as
follows: The towpath is laid with a single
rail, weighing some 10 1bs. to the yard, and
fixed on traverses a little more than three
feot apart, The locomotive has four wheels,
two of which are placed directly along the
axis of the velicle, one in advance of the
other, and the others one at either side. The
first pair are directing and the second driving
wheels. The directing wheels are grooved
and fit the rail ; the others have rubber tyres,
which give purchase on the macadamized
road, and which press thereon to the extent
of 007 1bs. to the square inch. By means
of a simple mechanism, the weight of the
machine may be thrown upon either the dri-
ving or directing wheels at will. In the for-
mer case the maximum, and in the latter the
minimum, of adherence is obtained, to suit
the conditions of a loaded or an empty boat.
There is buta single road, with rotary engines provided at
suitable distances. Each locomotive tows one boat ; and when
a meeting takes place of two traveling in opposite directions,
the engines change boatsand retrace their paths. The loco-
motives woigh four tuns each, and travel about three miles
an hour, with full boats carrying a cargo of 150 tuns each.

THE HERCULES SCREW PROPELLER.

The annexed engraving represents a new form of screw
propeller, so attached to the vessel as to serve the double

and powsrful steering apparatus by which boats are ennblod

SPAYTH'S RAFTER SCALE AND BEVEL GAGE.

to round the sharpest curves with ease, and to avoid the fre-
quent danger of collision incident to crowded localities,
The wheel is guaranteed, under a correct test, to show more
power with the same pressure of steam than any other screw
of the same size and lead. It is made of the best cast iron,
or of cast steel, as desired.
Patented by H. K. Stevens and S. Miller, September 16,
1878. For further particulars address the manufacturers,
R. L. Howard & Son, Howard Iron Works, Chicago street,
Baffalo, N. Y.

NEW LIFE RAFT.
A trial was lately made in the Thames river, London, of
G. F. Parratt’s deck seat and life raft, as represented in our

. engraving.

purpose of & means of propulsion and & radder. T'he wheel
may be obtained separate from the rudder attachment when
desired. Itis claimed that the peculiar curve and shape of
the blades causes the water to leave them in a spiral column
st the hub. The spread of the water is thus provented, and
the force of propulsion, aceording to the inventor, 18 con-
centrated directly back of and within the diameter of the
wheel. The combined wheel and rudder attachment Is in.
tended to obviate the resistance offered by the usual form of
rudder to the free passage of the water from the screw, caus.
ing & loss, it is estimated, of from eight to ten per cent of
the motive power,

The axixof the propeller is hang in bearings in a stout

The apparatus consists of & long metal cylinder with two
stretchers, and an oval air tube. Attached to the tube are
cork and india rubber floats, Should an accident occur at
sea, the cylinders and stretchers can be fixed in two minutes
and a half, and the apparatus, being thrown into the water,
is then ready for instant use. When the crew of the raft are
in her, they increase the buoyancy by inflating the tube by
means of eight or ten valves, which are worked by hand,
the full inflation occupying & quarter of an hour. The buoy-
ancy of the raft was satisfactorily shown, for thirty-fivemen
were upon it as it foated down the river from Lambeth to
the Temple Pler, casting anchor off the Houses of Parlia-
ment, for the purpose of showing the handiness of the craft
to s number of honorable members nssembled on the Ter-
race. As o test of buoyancy, the whole of the crew and
passengoers stood at one side of the craft, yet it remained as
trim and even upon the water as if no person were in it.

S .,"‘
e

—
&
‘v

2 E§% :

Theo raft, which cost $500, and is capablo of holding one
hundred persons, can be easlly made up into a deck seat, so
that very little can be said against it on the score of clumsi.

metal frame, which 1§ pivoted to the sternpostof the vessel

ness, and, the weight being only 400 1bs,, the launching

just been put up in its place in the central refreshment room
of the South Kensington Mugeam, London,
and is probably the first experiment of the
kind, The decorations of this room were
designed to resist all dirt and impurities in.
cident to a public room where food Is eaten
by an average of 10,000 persons a weok,
The walls and columns are of majolies, the
floor is paved, and the ceilings are of iron
enameled. The whole gives an impression
of perfect cleanliness, and every part might
ne washed down by a fire engine weekly, if
NOCOSSATY,

The manufacturing part of this celling
was done at Birmingham by the Enameled
Iron Company, the whole enameled platey
being sent from Birmingham, and painted
with charming and vigorous arabesques by
the artist, Mr, James Gamble, The work is
highly effectiveand the experimont success.
ful. In cases where it is necessary to keep
n coiling clean and to wash it frequently,
this material promises to answer perfectly,
and the artistic work will last for centuries,
as the design is burnt into the enamel,

-
The New Paris Opera House,)

To raise the temperature with sufficlent
rapidity before the commencement of a per-
formance, and to provide for a renewal of
air at the rate of nearly 8,000,000 cubic feet
per hour, fourteen hot water and hot air
furnaces are employed. They consume ten
tuns of coal per diem. Tocarry off the vi.
tinted air, the upward draft created by the
central luster is utilized through several
large conduits communicating with different
parts of thehouse, while fresh air is admit-
ted through openings measuring from 26 to
32 square yards. The footlights are ar-
ranged to burn upside down, the flame be-
ing drawn downwards through sheltering
glass chimneys byfcurrents of air,

a
JONES' IMPROVED BLIND STOP.

The annexed engraving represents s vew form of blind
stop, the object of which is toretain the slats of the blind
in any position in which they may be adjusted. The advan-
tages of the device are that it prevents the rattling of the
slats by the wind, and enables them to be kept with the pitch

upward, and thus clean; and being on the inside, it prevents
the slats being opened from the exterior, serving in this res-
pect as & protection to the window,

The slat rod is connected to the rod, A, which has several
notches near its lower end. Rod, A, pnsses through slots in
 box in which there is a spring eateh operated by the thumb
plece, B.  Said catch engages in the notohes of the rod, and
50 locks it at various points of elevation, The wire, C, serves
to connect tho panel with the one above, so that the slats of
both may be controlled by the single device.

Patented through the Sclentific American Patent Agency,
February 2, 1875. For further partionlars regarding price,

also relative to sale of rights, eto., address the inventor, Mr
John D. Jones, P. 0, Box 323, Omusha, Neb,
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THE ANT-EATER FAMILY,

The ant-eator is a remarkable animal of the old gonuy
myrmecophaga, and of the edentate or toothless ordor, The
hind foot are plantigrade, and armed with Inrge olaws bont

inward, 4o that the animal walks on the extreme edge of the
foot, This arrangement is a wlse provision of Nulure for
preserving the claws from damugo, they being used for (ear-
ing down the ant hills and unearthing the insocts on which
the animal chiefly feeds, The South American varloty 18 o
hinlry creature, sometimes callod the ant bear (myromecopha-
ga jubata); it is about four foot long, and has o bushy tail
of two and a half feot more, and its hight
at the shounlder is about three foet three
inches, The tongue of the ant-eater is re.
markable; it can be darted from the mouth
toa length of cighteen Inches, and is thus
vory offective in picking up its food, re-
sembling in this respoot the tongue of the
chameloon,

We publish herowith an engraving of
the scaly ant.eater, commonly found in
Africa and Asin, This specimen is known
as the pangolin, and its scaly covering is
formidable, being hard enough to turn a
musket ball,  When it is alarmed, and can-
not reach its hole in the ground, it rolls it-
self up like a ball, throwing up the sharp
odges of its scales, and then the animals
which usually attack it are glad to let it
alone,

Sir Emerson Tennent, while in Ceylon,
kept two of these creatures alive at one
time, and says: ““One was a gentle and af-
fectionate creature, which, after wander-
ing over the house in search of ants, would
altract attention to its wants by climbling
up my knee, and laying hold of my leg by
its tail. Tt seized ants by extending its long, glutinous tongue
along their track."”

Still another kind is found in Africa, it is called the phata-
gin, In the hot countries where all these species have their
habitat, the ants are very troublesome, and destroy much
property, and animals that are capable of getting rid of them
in such numbers are viewed by some eastern races with su-
perstitious awe,

A Human Analysis,

Dr. Lancaster, of London, recently analyzed a man, and
presented the results of his investigation in palpable form to
his audience during a late chemical lecture. The body oper-
ated upon weighed 158-41bs. The lecturer exhibited upon
the platform 23°1 1bs. carbon, 22 1bs. lime, 22'3 ozs. phos.
phorus, and about 1 oz, each sodium, iron, potassium, mag-
nesium, and silicon. He apologized for not exhibiting 5,595
cubie feet of oxygen, weighing 121 1bs., 105,900 cubic feet
of hydrogen, weighing 154 Ibs., and 52 cubic feet of nitro-
gen, likewise obtained from the body, on account of their
great bulk, All of these elements combine into the follow-
ing: 121 1bs, water, 16-5 1bs. gelatin, 132 1bs. fat, 88 1bs.
fibrin and albumen, 77 Ibs. phosphate of lime and other
mineral substances.

o
<

Action of Sulphuric Acid on Lead and its Alloys,

Few metals are able to resist the action of hot oilof vitriol,
lead being, of all the common metals, the least acted upon
by this acid. The addition of some metals nssists lead to
withstand the attacks of sulphuric acid, while others render
it & more easy vietim. The careful experiments of A. Bauer,
which were published recently in the Berichte der Doutscher
Ohemischen G esellsohaft, cannot fail to be of practical value
to manufactorers and others.

Several alloys were prepared by fusiog pure lead with
other motals, the exact composition being determined by
analysis, These alloys were rolled out into plates of equal
thickness, and heated in a suitable apparatus with sulphuoric
acid of 06° B., the temperature at which a reaction took
place being carefully observed, The apparatus consisted of
a flask secured in position a little above the bottom of an air
bath, the sides of which were formed by a glass oylinder.
A thermometer, reaching down to the acid in the flask,
showed its temperature, In every experiment an ejual
weight of alloy and an equal volume of acid were employed.
The results were as follows:

1, Pure lead; A strip of pure lead weighing 3 grains
was heated in 8} cubic inches sulphuric acid of 66° B. At
ubout 847° Fah., a considerable evolution of gas took place,
which was stronger at 374° Fah. At 446° or 464° Fah., all
the lend was ot once converted into sulphate of lead, which
dissolved in the sulphuric acid. At this sudden decomposi-
tion, sulphurous acid and Lydrogen appeared, and sulphur
sopurated,

2, Alloys of lead and bismuth: () With 10 per cent of
bismuth, The sction began at 802° Fah., and continued,
slowly and quietly, up to 874" Fah,, at which temperature
all the metal was destroyed. (b)) With 4 per cent of bis-
muth, The decomposition followed more rapidly thun with
the 10 per cent ulloy, and was finished at 266° to 284° Fah.
(¢) With 078 per cent of bismuth, The decomposition fol-
lowed, suddenly and completely, at 820" Fah,

3 Alloys of lead and antimony : (2) With 10 per cent of
sntimony. This alloy decomposed slowly and steadily; a
strong action began at 374° Fab,, and ended at 446° to 464°
Fah. (b)) With 5 per cent antimony. This alloy also dis-
wolved slowly. A more violent action bogan at 856° to §74°
Fuh., and the end was at 428" to 487° Fah. (o) With 1 per
cent antimony, Hore too the decamposition Is slow, but a

congidorable evolution of gas takes place at 482° Fal., and

the action is ended at 530° Fah,

4. Alloy of lead snd arsenic: Containing 10 per cent
arsenic. This alloy nets very ke the 10 por cont antimony
alloy. The netion is slower, and onds at 404° Fal,

6. Alloy of lond with 1 por cent copper: This ncts very

similarly to the 1 per cont antimony alloy; astrong renction

boging at 482° Fal., and all the motal is dissolved ut 5806
Fah,

0. Alloys of lead and platinum: (a) With 10 per cont

platinum, The decomposition 18 slow and incomplets, and

ITHE SCALY ANT-EATER.

ends at 536° Fah. (b)) With 2 per cent of platinum, The
decomposition is sudden and complete, between 500° and
536° Fah,

7. Alloy of lead and tin with 10 per cent tin: This alloy
acts like pure lead ; solution takes place suddenly at about
302° Fah.

These experiments show that the addition of a little anti-
mony or copper renders the alloy more able to resist sul-
phuric acid, while bismuth has a decidedly injurious effect.

THE COBWEB APPLE MOTH,

The little moth represented in the accompanying engra-
ving i8 very injurious toourapple trees. As is often the case,
its size bears no proportion to its destructive powers. The
liparis ehrysorrhea, for example, which is a moderately large

bombyx, is genérally thonght n very bad inmate in an or
chard, and on the continent its hurtful propensities are so
weoll known, and the means of counteracting them so simple,
that municipalities and powers have given it renown, by en-
seting doecreos for its extermination and putting a price upon
the heads of its members; and yet, destructive us it is, itis
nothing to this tiny yponomeuta. The liparis strips the
branch on which the brood has been established—nay, many
branches may be wholly defolinted, but the whole tree is
rarely entirely stripped, whereas the yponomeuta sSpares no-
thing ; it invades the whole tree, and leaves it as bare as if
fire or the locust had passed over it. One thing only it leavos
behind it, as it were in charity or contempt, namely, a white
veil wrapped round tho tree, ns If to conceal its nukedness,
It looks like a forgotten skelston enveloped in wpiders’
webs.

This is the work of the caterpillars, Hatchod in the pre-

vious winter, they revive in the months of May and June,

—_— S— m——
and the eggs from which they spring having been Iaid in the
provious antumn In numbers, near each other, lsrge families
or socloties wpeedily spin a commodious tent, represented in
the engraving, in which they are sheltered from sun and
ridn, At first o number of Jeaves are inclosed in the web,
and on these the young larvie feed, These are soon con.
sumed. Thoe tent i then enlarged, and more leaves covered
in,  When all theso are consumed, they flit to a new region,
whora they spin o new web. This, repeated by multitudes
of familien all over the tree, leaves it utterly consumed, and
annihilates all chance of the smallest crop. In the month
of July the larva passes into the chrysalis
state iu its web, the head being down-
wards, The perfect insect comes out in
Aungust. After coupling, the female lays
her eggs in numbers in the bifurcation of
the branches. The young larve are hatched
in the month of September. They then
shelter under a slight envelope of silk,
when they pass the winter in a state of tor-
pidity, out of which they awake in the
month of May, to follow the conrse of life
nbove indicated. This species feeds on the
npple, the thorn, and sometimes on the ser-
vice tree; rarely, if ever, on anything else,
The larva, when young, at the beginning
of May, is yellowish white, covered with
small blackish points; thehead and plate of
the first segment are blackish brown. When
it is adult, at the end of June, it is velve-
ty gray, with two dorsal rows of deep black
quadrangular spots. The head, the plate
of the first segment, and the true legs are
dull black. The perfect insect has the up-
per wings entirely pure white, without any
tinge of leaden hue, and with about twen-
ty-four small black spots. The lower
wings are blackish. The figures are slightly enlarged. No
satisfactory remedy has been found for this sconrge. Scorch-
ing the nests with blazing torches and sweeping them away
with stiff brooms have been suggested; but the suggestions
are neither very practical nor efficient.—7%s Garden.

The Magnotization of Gas Spectra.

Some very curlous experiments have recently been laid
befoze the French Academy of Sciences by M. Chautard, re-
lative to the influence of a powerful magnet upon the spectra
of gases contained in Geissler tubes and illuminated by means
of the electric current. In all simple bodies of the chlorine
family, and in the gaseous or volatile compounds derived
therefrom which thus far have been examined, the sction of
the magnet is immediate, and manifests itself, not merely by
a change of color in the tube, but by an increased brilliancy
of the spectral lines, which become doubled. The bodies
thus far submitted to investigation, besides chlorine, which
behave similarly include bromine, lodine, the chloride, bro-
mide and fluoride of silicium, the fluoride of boron, hydro-
chloric acid, chloride of antimony and of bismuth, bichloride
of mercury, and the protochloride and bichloride of tin.

The lights of sulphur and of selenium become extinguished
the instant the magnet is excited, and the same is the case
with that of the tubes containing chlorine,bromine,and iodina
when the tension of the coil is snitable. The feeble bril-
liancy of the oxygen illamination is not sensibly modified,
nor is that of carbon compounds, such as carbonic acid, car-
bonic oxide,etc. The fine bands of the nitrogen spectrum
are not changed,except in the red and yellow portion. These
colors become almost completely extingunished,or at least are
replaced by a flat uniform tint, in which all traces of lines
disappear. The lines in the more refrangible region re-
main intact.

The hydrogen lines keep sensibly their normal appearance,
but by employing a sufficiently powerful magmet, at the
moment of excitation a very brilliant yellow line appears,
which isdue to sodium, doubtless obtained from the sur-
rounding glass. This line vanishes as if by magic when
the current is interrupted, to reappear again, however, for
some time, as often as the electric flow is established.
Eventually it loses intensity, and it becomes necessary to
allow the tube several minutes of repose before the line can
again be caused to appear. It shows itself also in nitrogen
tubes, and in those containing carbonic and hydrochlorie
acid.

The protochloride of tin, crystallized and dry, but bihy-
drated, offers remarkable phenomena of dissociation under
the magnetic influence. Normally the spectrum is pale,and
shows a few of the green chlorine lines; but as soon as the
magnet is excited, two characteristic bands of hydrogen,the
red and the blue, appear, which remain as long as the mag-
netization exists, and return with the same indefinitely. M.
Chautard attributes this to the momentary separation of the
oloments of the water of the salt, due to the considerable
resistance opposed to the passage of the induced current dur-
ing the magnetization.

M. Chautard’s investigations are still in progress,and doubt-
less further novel and interesting results remain to be ad-
duced. The phenomena noted are remarkable, and will at-
tract the close attention of chemists and physicists generally

At Columbia, Tenn., recently, the boller of & steam
thresher suddenly exploded, killing three and wounding
soven persons who were workiog the machine. It is stated
that one piece of the boiler fell at a distance of thres miles
from the scene of the disaster; but this requires confirma.
tion. The causo of the explasion was the usual one—care

lesaness,
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Printing Photographs by Machinery.

The name of M. Despaquis has for several months past
Dbeen associated with earnest efforts made, not unsuccessful.
1y, to hasten the advent of the time when the production of

at the printing press may be effected with a de.
of celerity rivaling the production of typographic works
at the platen privting machine.

Like, we believe, all typographic machines in which ra-
pidity is a desideratum, the printing surface in this procoess
is curved ; but unlike the typographic processes, the “ sur.
face " in this case is that of a flexible endless band, which
passes aver two rollers.

Before describing the press and its mode of action, we
shall explain the construction of the flexible printing band.
A web of flax or hemp (not of cotton or wool) is faced with
bichromsated gelatin, on the surface of which the light has
been allowed to act through the negative, and this it is
which becomes the printing band. But a certain method of
procedure is requisite in the preparation of this gelatined
linen. A single pellicle of gelstin is treated by itself un.
der the negative, and when exposed to light it is sponged on
the surface with cold water containing a little glycerin,
which retains the sarface in a state of moistare, and thus
prevents it from becoming insoluble during the operation
which follows. This latter consists in laying down the cloth
referred to upon the back of the pellicle thus treated, and sa-
turating it thoroughly with bichromated albumen, in conse-
quence of which, after it has been exposed to light, no water
can penetrate the film or, at any rate, act upon the linen in
such & way as to cause it to swell or become altered. The
albumen is applied by means of pouring it over the surface
of the linen, by which the albumen, linen, and original pelli-
cle of gelatin, which bears the impression on its opposite side,
are incorporated and form a strong flexible web. By expo-
sing the back to the light, the entire body of the band is ren-
dered insoluble, except on the extreme surface already ex
posed under the negative, and upon which the light hasnow
no more action, owing to its being still moist with the glyce-
Tin.

This forms the flexible printing surface, and it is impossi-
ble not to admire the ingenuity displayed in its production.
We now arrive at the press in which this endless printing
band is to be utilized. The following is a view of the press
in elevation:

In the above, b and ¢ represent two rllers or drums, to one
of which is attached a handle, d, for the purpose of rotating
it. Over these rollers passes a cloth either of ordinary ma-
terial or of metallic gauze, to which is attached the flexible
printing pellicle just described. Three rollers, at 4 A, serve
to moisten the printing surface in the same way as a litho-
graphic printer moistens the surface of his stone by a wet
sponge, while a series of other rollers, shown at i ¢, serve to
ink the surface wherever the moisture absorbed admits of
the ink adhering. At ¢ is an adjusting screw, by which the
large rollers are separated to such an extent as to insure the
printing band being retained in a tight state.

A third roller, f, is placed so as to act against ¢, and pro-
duce the pressure of the paper, g, against the printing cloth.
On this roller turns an endless cloth, k, in fiax or zine, which
passes overa second movable roller, , which serves to stretch
it more or less. Connected with the roller, m, is the paper,
in & band, which unrolls by the action of the two large roll.
ers, fand ¢,

It is,of course, necessary that the ends of the printing
cloth should be united by sewing—not forming a thick seam,
but so as to pass smoothly between the two cylinders,—Bri-
tish Journal of Photography.

THE AMERICAN ASSOCIATION FOR THE ADVANCEMENT
OF SCIENCE.

The regular annoal meeting of the above named associa-
tion convened at Detroit, Mich., on the 11th of August. Hon,
C. J. Walker, of Detroit, delivered en address of welcoms,
to which Professor Hilgard, as President of the Association,
made & suitable respopse. Up to the time of writing the
members have been engaged in organizing details, 50 that,
with the exception of the spesch made by the retiring Presi.
dent, Dr. Le Conte, & brief resumé of which is given below,
we defer publication, of our usual abstracts of papers of in-
terest read, until our next issue,

Dr. Le Conte's address dealt with the evidenges of svolu.
tion, and he endeavored to show that, while change of spe
cies may be admitted in creation, there still is reconciluble
eyidence of intelligence and design. He discussed tho strict
relstion of natural history or biology to that great mnss of
learning and influence which is commonly called theology,
and to that smaller mass of belief and action which is called
religion ; and in reference thereto stated thst it will be noces
gary to separate the esaontial truths of religion from the ne.
cessories of tradition, usage, and, most of all, organizations
and Interpretations, which haye in the lapse of time gathered
around the primitive or revealed truth. In conclusion, the
speaker considered that the influence of Beience upon roli-

gion bas been beneficial ~ Scholastic interpretations founded
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upon imperfoct knowledge, or no knowledge but mere guess,
have boen replaced by sonnd oriticism of the texts and their
oxegosls, in accordance with the times and circumstances for

which they were written.

-
The Most Powerful War Vessel In the World,
The British fronelad Inflexible is now about one fourth
completed, work having been begun upon her in February,
1874, Unless the progress of invention results in the pro-
joeting of a still more formidable engine of marine warfare
before the Inflexible is launched, she will possess the thick-
ost armor, tho heaviest guns, the largest displacement in
tuns, the most machinery in the world, and probably prove
more expensive than any other war vessel hitherto constrac.
ed. She will have engines for steering, for loading guns,
for holsting shot and shell, for ventilation, for moving tur-
rots, for lowering boats, and for turning the capstan as well
as for propulsion. Tho vessel s little more than a floating
castlo, rectangular above water, 100 feet long, by 75 feot in
width, and protected by 24 inches total thickness of fron.
The two turrets which are placed within the citadel are
formed of iron of a single thickness of 18 inches, and within
onch of them are two 80.-tun guns, which can be trained to
any point of the compass,
The main engines work up to 8,000 indicated horse power,
and the bunkers carry 1,200 tuns of coal. The total cost of
the vessel is placed at 2,605,000 dollars.

Centennial Notes.

Egypt is to make an exceptionally fine display at the cen-
tennial. The Viceroy's Commissioner has arrived in this
country, and is pushing preparations vigorously. Egypt acts
in conjunction with Germany.

The General Transatlantic Steamship Company offer re
duced rates to freight and passengers coming from France
to the Centennial.

Application has been made by the Royal Academy to the
English Government for the latter to defray the cost of
transporting works of art for exhibition in the Centennial.
The request was favorably received, and is now under con-
sideration.

Mr. John Jay recently gave his views regarding the
Centennial in an extended letter to the 7ribune. He
advocates the division of spaceinto national and State plots.
Such a plan, ke thinks, would do much to develope that in-
ternational rivalry to which the Vienna Exposition chiefly
owed itssuccess, while it would be less expensive to the
Centennial Commission. He slso advocates international
scientific discussion upon & listof subjects to be selected by
the Smithsonian Institute, congresses of scientific men being
summoned from all parts of the world for the purpose, and
national vessels being sent to transport them. Mr. Jay also
suggests a congress which shall decide upon an international
patent system which will giveto an inventor in one country
protection throughout the world.

A Brilllant Light,
Fill a small vessel of earthenware or metal with per-
fectly dry saltpeter or niter, press down a cavity into its
surface, and in this cavity place & piece of phosphorus;
ignite this, and the heat given off melts a sufficient quantity
of the niter to evolve oxygen enough to combine with the
phosphorus, and the effect is to produce the most magnificent
white light which chemistry can afford. —Photographic Netes.

DECISIONS OF THE COURTS.
United States Clircult Court=--District of NMassa-
chusetts,

PATENT SHADE FIXTURE.—~STEWARY HMARTSHORN 08 JAMESF. ALMY of al.
[In equity~Before Shepley, J.—Decided April, 15875,

Suxriey, J:

The bill (n_lhl- case Is brought for alleged Intrl:gcmenl of reissued let.
ters patent No, 2,75, dated Augusc 27, 1557, granted to Stewart Hartshorn,
for improvement in spring fAxtures for shades,

The claim s for—

The application to s shade roller, provided with a spiral spring for auto.
mtically ralsing or roll!n?' up the shade,of a pawl and a ratehet or notched
huh‘ $0 arranged that the former will engage with the lstter at any int
or hight of the shade by llmpli‘ checking the rotation of the roller and the
upward movement of the shade under the Influence of the spring, substan.
lh;lly as whel forth.

'pon the copstruction of this claim depends the question of Infringeme

In l‘ln case, Defendants contend fora construction which will mfm n?é
claim to the peculiarly shaped pawl and the peculiarly shaped ratchet de-
seribed In the specification of the patent, Complalnant contends for a con-
structlon which will embrace, In combination with the other elements, any
pawl and ratehet or noteched hub 80 arranged that the former will ongage
with the Iatter at any polot or hight of the shade by stmply cheoking the ro.
tation of the roller and the upward movement of the shade under lgc Infly-
ence of the spring, substantially as set forth.

The state of the art before the Invention of Hartshorn was this: A roller
Was used, having within 1t a colled spring, one end fixed to the roller and
the other end to & loose journal of the roller. A pawl and ratchet wore so
applied to the roller that the pawl would hold the roller agalnst turning under
the sction of the spring. but allow the roller to be turned agalnst the action
Of the spring. The ratchet lifted and disengaged the pawl from the ratchet
In a downward pull 0f the curtaln, These rollers were adapted, like the
Hartaliorn,to be hung In brackets. In the form of sprivg fixtures for shades
-Mr'h Was known asthe ** The Coach Fixture,'' and In use priorto Harts-
horn's Invention, a cord was used to 1ft the pawl and disengage It from the
ratehet when It was desired (o allow the curtaln to roll up unﬁcr the action
Of the spring. Hartshorn's fnvention differed from those whioh had pre-
;"v;;h'rnlll'. I:l ll’lnl Il'-II-penwlul with (h'c cord used © disengage the fnrl from

atehet when the curtaln 18 (o be rolled up, a
w_t!n';ny by means of the ahade or curtain, S MR, ARG. PTG Jie iAxiare

e operation of Hartshorn's fixtare, so far A concerns wind
curtain and stopping It any desired hight, (s as follows: A pawl ﬂ?‘;xf:&:gr\.
h* A pivot to one of the brackets In which the abmdo rodler 1 hung.  The end
of the }u\\ Lapposite the pivored ond has a tendency to fall by gravity on a
hub attached to one ond of the roller, Two notehes are made 1o the pori
phory of this hub, The width of these notehons is but MIghtly In exoess oi
the width of the toe of tho pawl, The ratehat supports the pawl for the full
oxtent of Its periphiory, oxcopt as to the slight dl’ oreneo In excess bhotween
the width of the ratéliot notch and the width of the tos pawl, Should the
roller bo revolving rapidly the wiath of the ratohot notoh will pass under th
width of tho toe of the pawl before the toe of the pawl has g mmvlc,‘;
Ume to gravitate Into the ratehet noteh, This space of te In vory llhnrlll
for It s only while the oxcess of width betweon the width of the noteh an I
the width of tha toe of the pawl Is passing uuder the ton of Ltho pawl Tlll‘
only allows the paw! too to gravitate into and engago With the ratohet nolol‘:
nuder u slow movemontof the roller,  Under a gulck revolution of the roller

"I" ) \} ’ ] D

e I‘,';' Il::‘l“:““‘ll":“'(:lzl ."’1"".‘.'1’". ,““’:f 't':}'}:'.ﬁlc": 3‘(.'.".‘5".".:%3‘:' I'li.' auiclont dintagon

l'4';:-":;‘(‘1:::(‘:}::'plull:;. nlulvallm‘l If desired, the pawl l “'”m Qe iy

pont et enide ;e i inenenin T o skabenton oS
ngo W VLo notohes, ' A JE9480R i LS
LU will thus be soen that the Invention of Martshory consisted, so far ax

concornod the spring roller shade fxture, (o disponsiy ™
counterpolses, ang Vulluyn which had been |an'\lluunl;ﬂuﬂmm“,‘,‘m :"‘::x"l":'
with the cord which hind been cmployed to oporate thy pawl abd ;ll-on . .(:
It from the ratchot notol, and so nrnmulmi the pawl and ratchet thu(“l 0
Absde may be stopnod and retaloed at any ¢ .\.",.J holnt within the 0036 nlr

ter at an tnt by stmply cliecking the ratation of the roller and the up.
ward mo'n';’enl o’t the shade under the Inflaence of the lpm:g.

In the fixtare of the defendants the pawl or pin ﬂ!”'cl with the notel by
the force of gravity acting on the pin, This mode of e ent I iike
that In the ﬁ.mnm fixture. In the Hartahorn fixtore the pawl Is &
away from It engagement In the ratenet noteh by helng

hery of the hub, snd nsl ur by portions of the paripbery of the b untf)
rhr noteh s under 1t; and It is ralsed so high by the non-holding wall of the
notch that, when the roller is rotating freely under the action of the spring
1t will not have time to fall far enough to ongage with the holdlng wall of
the noteh durlng the time the noteh in passing under {t. In tho defondanis’
fxture the pin or paw] s kept from cnn'(nvmml in the ra chet by centrify.
gl force, 1t 1s not supported by the periphiory of the hub, or malsed by the
non-holding wall of the ratehet, or knocked op slightly by the blow of (he
holding wall of the rateliet, as in Hartahorn's fixture,

In the Almy roller there is a thimble with & slde aperture. surrounding thy
hub, forming a ok chamber when covered by the end eap of the rolley,
1n this ehamber Is placed a littde roller or pin, lylng horfzontally, and al:
lowed to revolve loosely, and tn the raoid revolution of the rolier ty he
thrown above the periphery of the notehed hub by centeifugal foree; ut
when the roller 14 revolved siowly, or 1ta motion Is arrested, the loose pin,
roller, or pawl falls on to the hub and {nto the noteb, "’"L"‘ rolll up the
eurtaln, It 18 caught between that part of the noteh which 18 at rieht sngies
with the axis of the hub and the shoulder formed in the thimbie at the pin
ehnmber, In this respoct the pawl and ratchet In the def ma
Iy be sald to have a differont operation from the pawl and ratchet 1o the Hars.
Horn Axture, o a Almilar senso the pawl and ratehet in the Hartshorn patent
operate in a differont manner when actusted by a spring in one of the modes
diseribed In the patent, and when left to engaie by the pawl falling foto the
r'nlrlml no:th by gravitation, as in the mode stated as the preferable mode iy
that patent,

10 both the Hartahiorn and the Almy roller the pawl and ratehet are =0 ar.
ranged that the one will engage with the other at lnylrolnl or Wight of the
l'llﬁﬂ by stply checking the rotation of thoroller and the upwird move.
ment of the shade under the inflnence of the spring, by slmply manipuiating
the shade, dispensing with counterpoises, or the usual cord [or operating the
roller, or the cord for holdlnﬂ the pawl disengaged,

10 this rospect, wherein Hartahorn differed from all that had precedeq
him, the mode of operstion Is the same; and even If Almy's fsture has
some advantages over Hartahorn's, It clearly embraces what was his inven-
tion. and 18 securod by the olalm of his patent, and s an lnlnnjcmenl. A
stated by Judge Blatchford In the case of Hartshorn ev. Tripp of al., in the
clreult court for the southern district of New York: ** There s no differ.
ence between these two modes of op fon in the withholding from engage.-

e'nl. u'o{?r a8 rogards the real Invention of the plalntiff and scope of the
cialm of his patent.**'
m{;«:m torg:)mphlnnnl for injunction and account, as prayed for In the
I8. D, Law, for complalnant,

J. E, Maynadier, for defondants. )

Supreme Court of the United States.
FATENT RUBBRER PENCIL HEADS,

The Supreme Court of the United States, Chief Justice Walte reading the
decisfon, has decided, In the case of the Rabber Pencll Company, appellants,
pe. Samuel E. Howard, of g/., defendants, that what Is known as Blair'y
patent for rubber pencll heads was not a fit subject for a patent. The de-
scription named a combination of rubber with some other substance to in-
crease the erasive powers which :he opinfon decidos was not anovel davies,
and at length Hmits the clalm of originality to the affixing of the head to the
end of the pencil Is extended and longitudinal shape. The opinion avers
that nn; alm of rubber could be 20 treated ,and says, In closing: ** An idea
of Itself {s not patentable, but a new device by wh It may be made prac-
tically useful {s. The idea of this patentee was & £00d one, but his device
;o g:l\l'.e ntgolct. though useful, was not new | consequently Be took nothing

¥y patent,**

Unlited States Clrcult Court=--Southern District of
New York.
PATEST GAS MACHINE.—GILBERT AND BANKER MANUFACTURING COMPASY
Tr. ANRBANAN BUSKING .
{In equity—Before Woodruff, C. J.—January, 15%.]

This was a sult under lotters patent granted to C. N. Glibertand J. F,
Barker, August 3, 1800, for an *‘improved wrnnnu for carbure alr.**
The tcﬂlﬁd been sustained at final hearing (o a sult st Oakes Tirrell
dechr:d by Judge Woodraff in July, 1574, and the complsinants had obtalned
an interlocutory decree for an accounting as to galps, profits, and damages.
Tirrell was a manufacturer of the infrioging machines, and defendant in
the present suit had purc one of machines s0 manufactured by
Tirrell, and was using it to JIght his own residence.]

A mere interlocutory decree for gains, profits, and damsges against the
manufacturer of infringing machines cannot operate asany defense In be-
half of the purchaser of one of such machines,

A pate take p fon foran infrincement, ineluding manu-
facturo, sale.and use, and thereafter enjoin that use for which he lss taken

compensation.

When a patentee claims and recovers. not only the actual gains and profits
of the manufacture and sale of the Infringing machine, but all the
which he has sustained therefrom, it {s ac least to be ed that such re-
covery embraces all the profit which the patentee wouid have received had
he made and sold the machine with the and q! right
to use it,

Where the complainants had obtained an Interiocutory degree for an ac.
counting of . profita, ¢ the manufacturer of the in-

and ',

fri machines, an un nnnnmnct on pendente lite agalnst the par-
ch:fe’? End user c:ilon& %t::he machines was refused. The defendant, how-
ever, was put under s

O nnnlgaﬂ the plal might b ftied tos tual in-
Jnngdon 1 “nsuch‘ fendant, as th be pell d,m their
will, to it the defendant to use thelr invention,

u‘?’&rg’uymn and W. Staniey for complainants,
mund Wetmore for defendants.)

United States Olrcult Court==-Southern District of
New York.
¥ A XU DT £, T WERNER.
{In equity.—Before Blatchford,J.: June, 18%.]

The case camne up on motion for preliminary injunction.)
BLATONFORD, J.2 G

The letters patent sued on herein are relsaue No. 3,000, granted te George
E. King, June 23, 1888, the original letters patent having been granted o
him, as inventor, February 26, 1567,

The hu’mlh for *an Improvement in futing machines.”* The specifica.
tion of the relssuo says:

This invention 18 de?lxned for making pufiing applicable to shirt bosoms,
trimming, or other %nrpooea of dress, In which the article, as it Issues from
the machine, {a (without having recourse to laundering) delivercd In a com-
plete form, either aingle orIn two or more series or rows, composed of fat-
ened borders, with flutes running along thelir inner . and puffed or
erinkied surfaces between the flutes. e invention con in & guide,con-
structed with one or more curved or arched fons, In combination with
one or more suitable futing rollers, whereby the material. In passing through
the machine, iaflated and contracted laterally, as it were, or drawn up be-
tween the Jutes to produce the required cﬂn{led surface or surfaces In the

pufing.
The maln feature of the machins is the arched gulde, In combination with
two rollers. one above the other, and cpposite and near to the . The
rollers are so formed that the -mﬁ of mat: , after acted on by the
guide, passes between the two roilers. The rollers bave configuration
externally on their surfaoes asto produce a finished fadbric which bas a jona §-
tudinal atrip that Is puffed or in such manner as to possess an ir-
regular wnnh- surface, and on each side of such crinkied strip a longitudinal
-uﬁ that is uted, and on eachside of, and outside of, of such fluted
strips a longitudinal fattened strip. through which stitching be made
longitudinally, to render permanent the conformation of the pul ns. The
srifons of the rollers from between which the crinkied part of the Balshed
abric issues are piain, and so are the portions from betweon which the flat-
ened parts of the inlshed fabric lssne, while the portions of the rollers from
between which the futed ts of the fnlahed fabric Issue are grooved,
50 s 10 make ves and fiutes on each roller—a groove alternating with a
fute, and the flute on one roller taking Into the groove on the other, Each
part of esch roller is of the same width as that portion of the finished fabric
which it Is designed to nhn&»c. The parts of the rollers from botween which
the crinkled part of the finished fabric issues are of such diamoter that,
when the rollers are In proper position, the face of that part of one roller is
situated at such distance from the face of that part of the other rolier that
no considerable pressure Is exerted upon the fabric in passing between them,
Itis the action of the gulde, In connection with the grooved and fNuted
parts of the rollers and t u;?mn parts of cach roller that lles between the
two grooved and fluted parts of each roller, that produces the crinkled part
of the finished fabric. *
The clalm designatos as the Invention the curved or arched portion of the
ide, in ination with sultable futing rollers, substantiafly as set forth
n the specification, for the pa thoreln specifed, The patetitee calls
the whole Instrument In front of tho rollers a gulde; but the only matorial
part of Itls the curved or archiod portion, 0 oxpresston In the olalm,
“ihe gulde, conntruoted with a curved or arched portion,' s the same thing
nn1gla'v xrmlg -i.um cnlrnul 0:‘ nrc‘t;ml runllun' of (h‘o gulJo. ';‘
ils has boen the construction heretofore given to this , Kingos

.\l'l!l‘llldollllll“l () m‘ncm..c‘. Cl; I‘G.. |||. b toE petont g

10 same patont was agaln before this court In the can . Wer
m:ltl(dchI;u;JlAn“tl‘Il"l‘I|“' ﬂt|"t‘l'  reforrad (o8 th def ol I

e defendant in tho sult last reforred to 1a the defendant in th e
has altered his machine by u\kln‘f off the detentor erand puulll‘n‘c.m‘ LU
of 1t an arched project Ul!. ralsed up In front of the plain paris of the ro? ora.
and ke the arched pro, clctlon In tho said Muller gulde No. 8; but he dix
ponses with the Muller embossing rings, and uses instoad rollers ke King's
which have plain parts botween the futing parts and opposite the umﬂo
{;ro)n\!lloll. Ho has mm’x{vod from the King machine those parts hofore spo:

en'of an Immaterial to King's Invention, namely, the upper plece of metal
In King's goldo, and the motul each side of the arched projection. He re-
talne nll thit thore In oasential In King's gulde, that 1s, (s ourved or areho
portion opposite the pla\n parts of the roﬁorl. which are botween tho flut
parts of the n-nnu' nnd ho uses such ourved orarchied portion in eonneotion
with rollers which have parts sultable for luting each side of plain parts, in
nomaehing whioh operatos by moans of such futing parts snd such plain parts
Of the rollera, and such ourved or arched plece In front of such prnln Parts,
to produce the erinkled or puflfed conformation in the fabrio fn connootion
WIth the futed parts of 1t,  The mode of operation of the 5 the Fato
un dn King s maching, (o all features that wro ossential to King's In\'en!’on.
an desoribod and olaimed, and the result in the Onished fabric s the same
Thoe dofendant takos up un oxtra width of terial by causin o material
Lo ride aver and to be rulsed by the arched or curved projection, and thin
oxtra wideh (e nrlnktle use the adfacent parts are duted,

its movement by a fimple manipulation of the uhunlu t X
of tho pawl and rateliet helog such that the former u'-uﬁ"'«'dg:eﬁﬁ?‘-‘ﬁm'ﬂ

Thoe plalotif {s en' te"l?:ln njunctio)
un
LR I Badda, fof bompiainans. s oviops 45 preyed dor:
A, V. lriesen, for defendant, )




Avcust 28, 1875.]
Recent American and Fforeign Patents,

Scientific American,

Improved Photographic Vignetting Muachine,

Improved Fire Escape Ladder,

David Sanford, Ashton, HL,—This Invention 1s an lnprovement
upon the firo esoapo ladder for whioh same Invontor obtalned lot-
tors patent dated January 19, 1576, Tho lower seotion of the square
hollow laddor Is connected to the feame by mesns of & glmbal coup-
ling, Dy moans of chalns and windinssos, the lndder may be raised
and loworod, nnd thore new dovices for holding It in any dosired po-
sition. Swivelod brance bars are added to glye & firm support, and
may bo oaslly turned out of thoe way,

Tmproved Boot or Shoe,

W, Moyor and Henry Frolburg, Quiney, 1L, —The Invention con-
alsta 10 8 boot or shoo huviog u wooden hool and shank with attaoh-
od continuous insolo, the Intter belog provided with flaps bent over
and pooured to the under sides of the wooden shank,

Improved Hale Tie.

A A, Smbo, Houston, Tex,~The Invention oconsists in an Im-
proved bale tic block baving o laterally opon side slot from whoso
ond procecds & holo that extends obliquoly through the block to-
gother with oramping grooves, whoeroby the band can be tightened
on the bale with great facllity and without Hability to alip,

Improved Harvestor Knlfe Sharpenor,

G. V. Pholps, Newark, Ohlo.—The invention consists in combio-
Ing, with » rotary grinder, a traveling pin (o front, a guide on table,
» folding frame, and a laterally moving frame,

Improvod Boring and Mortising Machine,

Henry Neamann, Ceatral City, Col. Ter.—~The lavention consists
of a aliding support for a tool slide, contrived to bo shifted around
on its sliding base, in combination with feed racks on both sides,
whoreby the mortising tool may be fed up to both ends of the mor-
tiso. The invention also consists (n a portable boring and mortis-
ing machine, having rollers for shifting it along the timbor casily,
and provided with clamps and screws for attachiog it to the latter.

Improved Chalr Baso.

Willinm 3. Doromus, Now York city.~This chalr baso Is 8o oon-
structed that It may be slipped (n a knook-down shape, and conven-
fently put togother by the buyer, Hy means of sultable dovioes the
logs will bo held firmly in place, oven whon made of narrower tim-
ber than the breadth of the log sockots, When a porson loans back
10 the cbalr, he brings fnto play the elasticity of two rubber blooks,
no arm, aod a long bolt.  Soveral holes are formed In the arm to re-
celve the bolt, so that the springs may be adjusted nearer to or far-
ther from the bolt, which Is the axis of motion to adjust the tension
or strongth of the springs to the welght of the person who will ordi-
narily use the chair,

Improved Chalr Base.

Willinm T, Doremus, Now York city.~This invention conslsts in
plates made with a centenl gookot to receive a pivot, and with angu-
lar half sockets to recolve the legs, and provided with ping and
scrow holes for seouring sald logs In place. The logs are mado in
two parts, jointed to each other by tapering tongues and grooves.
Hollow ping are cast in the angles of the half sookots of tho plates,
to adapt them to recelve bolts for securing the logs in sald sockots,
and clamping the plates to each other and to the legs.

Improved Lamp.

Joshua B. Godwin, Washington, N. C.—This Is a taper tube, placed
inalamp burner parallel to, and in coonection with, the ordinary
wick tube, so that a constant flame of diminished size may be maluo-
tained.

Improved Reversible Plow Polnt,

Marcus M. Bowers, Richmond, Va., assignor to himsslf and John
P. Schemerborn, of same place.—This is 4 detachable and reversible
plow point, made with lips upon the upper and lower edges of the
sides of its shank, whethor sald shank Ye made tapering or with

parallel sides.
Improved Sash Holder.

Patrick Mullane, Davenport, Jowa.—In the edge of the sash is an

notch, the lower inclined side of which forms a smaller
angle with the horizontal line than the upper side, the inclination of
the said lower side being not enough to bind a fastening roller
aguinst the casing when the window Is being raised. The inclina-
tion of the upper side of the noteh is such as to wedge the roller be-
tween it and the casing, 80 as to hold the sash fastened in any posi-
tion. The weight of the roller is such tbat the said roller will rest
upon the lower side of the notch while the sash is being raised and
lowered. When the sash has been mised to the desired point,a
slight pull upon n cord will raise the roller into the upper part of
the noteh.

Improved Hose Spanner.

John Burke, Newburyport, Mass.—The jaws of a hose spanner are
provided with slots ut some distance back from the ends thereof in
order to be enabled to obtain a closer bite and to be adapted to hose
of any stze.

Improved Stove Plpe Jolnt.

George D. Umland, Osceola Mills, Wis.—The object of this inven-
tion is to render the pipes of stoves and other heating furnaces less
dangerous than they now and to make them so that they can-
not work or be pulled hen once put together; and it consists
in spiral beads or grooves made to fit each other, so that the two
parts may be put together by revolving either one.

Improved Butter FPreserving Firkin.

John Wilhelm, Orrvilie, Ohlo.~This Is a butter firkin so con-
structed as to adapt it for recelving brine or pickle, which, by sur-
rounding the butter on all sides, will provent its becoming rancid.

Improved Cooling Apparatus for Rooms,

Willlam Braounlich, New York city.—Within a tank is placed a
colled pipe, the upper end of which passes out through the upper
part of the tank, and is led into the room to be cooled, The lower
end of the pipe passes out through the bottom, and Is connected
with a foree blast rotary blowor, In the center of the tank and coll
Is pluced a cylindrical tank. The space around the coll Is then filled
with any freezing mixture which will cool the ourrent of air pass-
ing through the coil, 50 that when latroduced into & room it may
reduco the temperature of the same, The lnner tank is provided
with a cover, so that it may be used us a rofrigerator.

Improved Triloaf Scales,

Lucius H. Crane sod Albert A. Miner, Brattieboro’, Vt.—This is
an in measuring scales of trihedral form, used In
drawing and in dividing spaces into oqual proportions; and it con-
sists (0 making the loaves dotachable, and so that they, or any one
of thew, may be deawn out from a common contral core to elongate
the scalo.

tmproved Car Coupling,

Willlam H. Bodenbamer, Xonls, Kan.—~This invention consists of
the coupling pin, fAixed in s gulde above the drawhead, to work up
and down, and also fixed fn the end of a wpring for litung. The
spring Is extended rearward along the drawhead, to which it is con-
nooted. Under the spring, between the coupling plo and the point
where the spring s fastened, is a sotting and tripping dog on a crank
shaft, by which the pia can be held up to alow the coupling Uik to
onter, and then let fall, for self-coupling, when the Lok strikes the

Chiestor C. Morril)l, Port Jorvis, N. ¥.—This consists (6 the interpo-
MUon of a sorratod vignotto botwoon the sitter and tho camora or
Instrumont, snd, by menns of o framo or othoe support, suspending
the nume of the sittor or other wrltton or printed name or words
vithor above or bolow the Impression or print at the same distance
from tho camorn as that ocouplod by the sitter,

Improved Gas Fittors' Lamp,

Josoph D, Galloway, Phlladelphin, Pa,—This (nvention ooosists of

A s Dtter's lnmp that Is provided with a hollow handle, forming

the blowpipe, In conneotion with & flexible tube, swiveled thereto.
The white load box Is sorowed on the wiok tube of the lamp, form-
Ing thereby the cap of the samo,

Tmproved Apparatus for Measuring Distances.

Francls Weldon, Mominabad, Doccan, Tndia.~This lavention pro-
oeods on the principle of firsst dividiog Into equal parta & stealght
lino, and then solecting & polnt at right anglos to that line and at
such a distance as to enable the obscrver to s distinotly each of
thoe divisions on the moge lne from beginning to ond. All the di-
visions belng thus distinotly visble, & soalo Is made by setting up, at
the polnt of observation and at right angles to the mngo lUne, & bar
having a pointer hinged to it. This limb, when aligned on oach of
the divisions of the range lHue in sucoossion, will exhibit & distinot
movemont, the registering of whioch is effected by an Indicator and
xulde rod. The Instrument Is used as follows: Place the bar oo o
tripod and a suppart or other convenlont rost, and from It measure
the leagth of base for which the Instrument may have boen gradu-
ated, Almzmntupnmmmkmmm(n-m
an anglo of ninety degrees s subtended by the Instrument and the
object whose distance Is o be ascertaloed. This can be done with
an optical square, reflecting telescope, or other sultable lnstrument.
On this stafl direct the foro and back sights of the bar, align the fore
and back sights of the limb on the distant object, and the distance
Indicated by the index rod oa the graduated soale of the bar will be
the distance of the object {rom tho stafl.

Improved Planoforte Oase,

Harrison J. Buker, Chicago, I1L—This I n cover for the key boa 2
for square planos, which is contrived to be opened (ndependently of
the top cover of the case. Instoad of coming forward to the front
of tho case, it terminates baok of tho key board and at the musio
rost, 40 s to expose the key board cover and other front portions
of tho top of the piano to view.

Improved Food Custer,

Thomas Webb, Elyria, Ohlo.~This Invention has for its object to
improve the construction of the foed cutter for which letters patent
were granted to same inventor August 5, 1578, so 18 to make it ran
steadier and with less friction, to enable It to be readily adjusted to
out the feed finer or coarser, and to enable it to hold the material
more firmly while belng cat,and thus provent any of the sald mate-
rlal from belng drawn out uncut. When the machine is at work, a
hand nut 8 screwed up with only sufficlent foreo to hold the feed
gearing in gear, 2o that, should any hard substance get Into the feed
box and be fed forward, a lever can bo (nstantly thrown down to
throw the feed gearing out of gear, und thus provent the machine
from being broken.

Improved Lock for Doors,

Willlam Unverzagt, Memphis, Tenn,, nssignor to himself and I.
A. Chase, of same placs.—The drawing out of a alide plece chang
the po:ition of all the tumblers, so that their r d ox {
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Improved Pog-Cutting Machine,

Jeromiah V. Bmith, Keokuk, Towa.—The outters are applied at
the outer ends of two forward extending arms, which speosd in the
shape of 0 V from thole common rear part, one bolog stralght, the
other belng ourved In upward direction. The stright arm Is used
for outting out the heol of the shos, whilo the lower curyed arm re-
clprocates forwnrd and backward, and is passed caslly along the
solo edyo for oulting the pegy, belng guided along the upper by &
protooting casing, The pegs are rapidly and nestly eut off by the
rociproonting knlves.

Tmproved Mot-Water Hentlog Apparatus,
Erneat ¥, Wackwite, Now York city.~Tho hoating pipes in the
heator ure mado flat and thin, so that they afford langer surfaos in
proportion 1o capacity than round pipes do, By praction] tests, it
is found that tho flat form gives oqual size of heatiog and rmdisting
surface, with less than half the quantity of water that §s contained
In round pipes giving the same surface. A cross pipo s armoged on
the top of & vertical overflow pipe with both ends open, and Inclined
A littlo to the horizon, The highest end discharges Into the air,
while the Jower one returns (nto a funnel, from which & pipe leads
down in the heator nearly to the bottom, for returning the weter
which may be foroed up out of the overflow pipe by axpansion,
while the steam will bave freedom to esoape.

Improved Burgiar Alarm.

Samuel Searight, Pettisville, Ohio.—This invention consists of the
combination of balls, revolver, and other alarm devicos with suita-
ble mechanisms that set them in motion when thelr cord connec-
tion with the doors and windows is stretched or Interruptod.

Improved Dental Plugger.

Candidus Blbarz, Pittsyivania O. H, Va.—Upon one side of the
inner surface of the cavity of the bead Is formed a cam, which, as a
rod and head are revolved, strikes against the end of a lever and
turns it upon Its plvot %o as to draw the holder and point Inward.
As the ond of the lever drops from the shoulder of the cam, the
holder and the polat nre thrown out to give the blow by the elasti-
olty of u spring.

Ifmproved Steam Eunglune,

Willlam Read, St Cloud, Minn.—~This Invention consists of mova-
blo cylinder heads, with apparatus to cause them to follow the pls-
ton until tho orunk has passed the centors suffciently to be acted on
with geod offect, Tho two heads of the cylinder are connected to-
gother by rods outside of the cylinder, so that, as the coe follows
tho piston, the other will be returned to the end of the oylinder, out
of the way of the plston. They are worked by a oam on the crank
shaft, and stops are provided to fall in behind and hold them agalnst
the back action of tho steam, to relleve the cam by which they are
operated from such pressure.

Improved Plow,

Oliver P, Sanford, Dadeville, Ala., assignor to himself and Jacolh
Henry, samo place.—~The rear eud of the plow beam 1s curved down-
ward., The plow standacd Is made of a bar of fron bent into U
shape, the parallel arms of the bar belng at such a distance apart as
to receive the rear end of the beam between them. The pltoh of
plow and the position of the bandles may be roadily adjustod as re-
quired. The plow piate rests upon the forward side of the stand-
ard, and is secured In place by a bolt that passes through the said
plow plate and through the space between the arms of the stanid.
ard, below the rear end of the beam, so that the sald plow plate may

form a bar to the tongue pieces of the bolt, and render the opening

of the same Impossible, except by setting all the tumblers to the

exact position by means of a graduated key, which brings the tum-

bler extenvions so far back that they entoer on the openings of the

bolt immediately between the tongues of the ssme.

Improved Machinery for Ralsing and Transferring
Hides from Vats,

Willlam Coupe, South Attloborough, Mass.—The machine may be
run from one tier of vats to another, or to any desired place. Two
cross heads are placed upon the {nner sides of uprights, and are con-
noected, They may be raised and lowered by turning screws. To
each of the cross heads are attached chains and hooks of galvanized
iron. The hooks receive hard wood cross bars, upon which rest the
ends of other bars, to which the hides are attached by hooks in the
ordicary way. In using the machine, the greon hides sre hooked
upon the upper bars. Tho machine Is then run to the vat in which
the pack Is to be placed, and the gearing Is operated to turn
the sarews and lower the cross heads. As the lower bars eater the
tanniog lquor, the hooks are detached, leaving all the bars and the
hides in the liquor. To transfer hides from one vat to another, the
c:083 hoads are lowered, the hooks are hooked upon the ends of the
bars, and the cross heads are again ralsed, bringing with them the
bars and the hides. The machioe is then moved upon the stationary
or temporary track to the other vat, and the bars and hides are low-
ered into it in the manner before desoribed.

Improved Liguld Mixoer,

John B. Meyers, New Orleans, La.—This Invention consists of a
main mixing vessel or vat, with a rovolving paddie or stirrer whoel
arranged thereln, In connection with the stralner vessels through
which the liquids pass before entering the vat. Large quantities of
liquids may thus be handled easily and mixed (n a short space of
time, while being also strained from any coarser impurities on the

Improved Double-Acting Pump.

Charles Gordon, Savannah, Ga.—Each stroke of the doubie piston
forces the water in the cylinder section at one side of the same
through a pipe with a check valve into a longitudinal connecting
pipe, and to the delivery pipe, while the vacuum formed in the
other oylinder section draws the water through the suction pipe
with chook valve into the same, to bo forced on the return stroke
of the piston to the delivery pipo, while the other section is filled
with water through the opposite suction pipe.

Improved Damper Mechanism for Planofortes,

Bdward Porter, New York clty.~The objeot of this invention is to
enable the dampers of the bass strings of a plano to be raised and
held suspended without mising the dampors from the other strings—
that is, the strings of the upper part of the scale—by means of the
ordinary damper or loud pedal mechanism. The lavention consists
in the strip attached to the forward upper part of the lifter rail, and
extending beneath the forward part of the damper levers of two
octayes, more or less, of the bass strings ; and In the combination of
the spring with the damper pedal spring, and with the strip attached
to the lifter mall

Improved Padlock.

Henry 8. Lockwood, South Norwalk, Conn.—The wards of the
Koy correspond to the recesses of tumblors, 8o that, on the iotro-
duction of the same, all the tumblers are eongaged and thrown back,
The spear-shaped heads of the same aro thoroby reloased from tho
projeoting end of a projection of a sliding ring, admitting the slid-
fng of the ring for opening the lock. When a falso koy I8 Intro-
duoed, some of the tumblers are not released, while others are
forced back with the opposite hooks of thelr spoar hoads agalnst the
hork-shaped ond of a guard arm, 80 that the obatructing sotion of
at least one tumbler prevents the opening of the lock. For attach-
jog the lock, no key Is necessary, s tho mere turning of the ring
produces the throwing of the bolt and the connection of the lock
with the staple.

be ralsed and lowered by loosening the nut. The bolt also passcs
through a washer, the lower edge of which is bent inward to enter
notches in the standard, to preveat the plow from slipping down-
ward.

Improved Graln Tally,

Adea K. Muanson, Marysville, Kan.—In the eods of a box are
formed openings to receive the measures, which aro made of a sin-
gle plece of sheet metal. To the upper part of the ends of the box
is secured the striker, the lower edge of which ls notchod to receive
bars, and which s secured to the box by bolts that pass through
transverse slots in the said striker, so that it may be convenlently
lowered or ralsed to strike off the measure more or loss closely, as
may be desired.

Improved Neck«Tle Fastener.

James H. Harringtoo, Providence, R. I.—This invention consists
of a pair of griping fingers pivoted together, and contrived to clutch
round the shank of a collar stud or the thread fastening a button,
and hold thereon by a spring. The fingers are 5o attached to the
tio thar it may hang down beiow the fingers to afford access to
them for readily connecting them to the button, and, after the fin-
gers are attached, be shifted up in front, and be adjusted under the
collar,

Improved Corn Planter and Cultivator.

Philip 8 Starnes, Pink Hill, Mo, assignor to Darnall & Womacks,
samo place.~The droppiog slides are pivoted to an arched bar, so
that both the dropping slides may be operated at the same time.
The arehied bar 18 made in three parts, so that it can be expanded or
contraocted to correspond with the adjustment of the plow beams. In
the middlp part is pivoted another bar, also made In three parts, so
that the bar can be oxpanded or contracted to correspond with the
adjustment of the first bar, By this construction, the plow beams
will be held in their proper relative positions, and at the same time
may be moved laterally or vertically o guiding them.

Improved Door for Graln Cars.

Froderiok J. Kimball, Philadeiphia, Pa.—~This invention censists
in the armngement of a swinging bar, a pivoted lateh for locking
its freo end, and pormancnt or fixed vertical bars, whoreby the deor
is seoured and also adapted to be opened outward.

Improved FPross,

Jacob P. Kefauver, Madisonville, Teon.~This consists in the
combination, with follower levers, of arms having pulleys, ropes,
and a windlass having two drums.  One set of ropes, for pulling up
the levers to press the bale, work on one drum, und othor ropes
work on the other drum for pulling the follower back, the lattor
ropes belng arranged on the pulleys.

Improved Windmill and Watering Apparatus,

Bzea Richardson and Porter Harkness, New Rutiand, IllL—The
wheel has rigid vanes, and is mounted on a vertical shatt, which
carries a tall vane at its upper end, which s free to turn on
the shaft. This vane has arms ; and oa the outer end of the upper
one another vane Is plvoted, 5o as to be held up to the wind by a
welght. When the vane is forced down, the whoel and tho tall
vane will b turned into the same plane, and the wheel will be held
by the tall vane with (ts edge to the wind, The weight is mised by
heavy winds to reliove and regulate the wheel. When & trough is
ompty, the wolght will open the valve; and whea it is filed, the
wolght of the water will close it, and thus supply the trough with
water as it Is required, and without waste.

Improved Window Frame.

Ellns Roth, New Oxford, Pa.—This lavention {8 an improvement
upon the construotion desoribed in patent No. 157,20, In that caso
the side of the casing i recessed opposite the lower ssh to recelve
a steip, which Is removable.  When the steip bhis boen detached, the
lower sash may be readily taken out, and after that the upper sash.
The lmprovement relates to forming an opening ln the casing at
tho upper cad of the rocess for the removable strip, wheredy the

romoval of the latter Ly facilitated,
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L. K. Y. will find directions for lnequering
bmss on p, 243, vol. 1. The Minott battery is de-
soribed on p. 26, vol. &2.—H. M. will find a full de-
seription of artesian weil boring tools on P B, vol,
$—A. F. H. will find a recipe for aquarium co-
ment on p. 22, vol. 3. —W, R. will find a recipe for

for labels on tin boxes on p. #54, vol, 80,—J,
W. C. P. will find direotions for caschardoning fron
on p. 202, vol. dL—J. B, will find a description of
paper boats on p. 188, vol. #7.-C. B H. can calou-
Iate the power of his engine by the rules given on
P 33, vol. 83.—L. M. 8, will find directions for ma-
king an wollan harp on p. 330, vol. M.—D, 0, will
find a reoipe for Alllng for walnut wood on p. 315,
vol 30.—P. V. J. will find a recipe for cement for
gas bagson p. 505, vol. 32.—W. B. will find diroo-
tions for making Pharoah’s sorpents on p. 315, vol.
22.—R. R. W. will find a full description of the Car-
ré foe machine on p. 82, vol. 3% Salloylic acid is
described on p. %, vol. B—E. R. & W, will finda
recipe for copying ink on p. 123, vol. 2~L. K. L.
will find a description of blue lacquer on p. 75,vol.
22 —W. I H. can destroy ants by sprinkling salt
plentifully over thelr holes.—P. C. H. will find a
recipo for indelibloink on p 112, vol. T—A.C. H.
wiil find that the construction of n windmill s
fully desoribed on p. 241, vol. 82,  There I8 no gov-
ernment foolish enough to offer a premium fora
porpetual motion.—~A. 0. will find formulas for
engine fly wheels on p. 251, vol. 3. ~H. E. H. will
find directions for expelling rats on p. 64, vol. 32,
(1) C. M. ssks: Why does the sun shine in
at the north door in Iatitude of a house 40° N. In
the summer? It seems to indicate that the sun is
further north than 40°, though the sun never
comes further north of theequator than about 23-5%.
A. Were the carth $o poised in space that the sun
were vertioal at the equator throughout the year,
it would, of course, rise exactly In the east, and
sot exactly in the west throughout the year, for
this is what the sun does do on March 21 and Sep-
tomber 23, when it shines vertically at the equn-
tor. As tho carth's (nclination from a perpendi-
oular to the plane of its orbit (s the same through-
out the year, thus causing unequal day and night,
alternately north and south of the equator, when
the sun shines vertically at the equator it shines
obliquely, more or less, according to the latitude
toward either pole: and the momeont that it devi-
ates from a perpendicular at the equator, It must
shine beyond the north pole, as in our summer, or
beyond the gouth pole, as in our winter, When
thesun'sdeclination is 23° 2% north of the equator,
0% at the summer solstice, it, of course, rises 23°
2% north of an east direction, and ther will shine
in ata north door for a portion of the morning
and evening, until, in its oblique course through
the hoavens, (t reaches those points where it will
be south of an east course in the morning, and
south of a wost course In the ovening. At the
north pole, at the summer solstice, and for 23° 28/
this side of the pole, the sun will shine directly
intoa north door at midnight ; and at the exact
pole it will, at that hour, occupy a position in the
sky 23* 2¥ above the horizon.

(2) A. E. P. asks: Will a three horse
engine give power enough to run a small planing
machine to plane boards about one foot wide ?
A. It may not run the machine at full speed, but
it will probably answer quite well.

(3) G. B. says: The pump on our boiler
suddenly stopped working, without any apparent
cause. It cannot be made to force water into the
boller in any amount, though it will pump when
there Is no pressure. The water Is morely forced
both ways between the cistern and pump valves,
The packing around the plunger is perfootly tight.
The valves have boon refitted and woll ground into
their veats. Evory part is in as good ropairas a
machinist experionced in making engines and
pumps can make It. Where can be the defect?
A. As you stale tho onse, it is indecd n mystery.
But if the pump continues running when turned
on to the boller with the eylinder full of water.
and still doos nol deliver any water, (t Is roeasonn-
ble to suppose that thore s a leak. You can try
the experimont, and sottle the matter conclu-
siyely.

(4) J. P. asks: Can Idraw water through a
3 Inch lead pipe, out of a well, over a hill, to my
house, the distance belng about one hundred rods,
and the rise from bottom of well to top of the hill
25 feet, and the fall from the top of hill to the
house about 3 feot 7 A. Yes If you make provi-
slon for denwing off the air that will collect at the
highest partof the pipe. You must also boe very
particular to lay the pipe without kinks and bends,
and with easy curves, whenever it s necossary to
curve itatall.

(5) T. C.H. ankn: I have had an argnment
asto the value of & glass gage on n bollor, My
friend claims that o gage glass Is more Hable to
got stopped up than gagoe cocks, und therofore is
useless and not roliable, Ho also olalms that the
#lnss s not of uny value In dotecting the fonming
of u boller, nod that the only way o toll If & boll-
or foams Is by carrying water over juto the oylin-
der. 1 olaim that tho glass is tho best. A man in
oharge of & boller (s sot supposod to rely on the
look of the water In the glass 1o determine the
water lino in boller, unless ho Is sure that the
openings of tho tube are free from stoppage, It
I ax casy Lo try your glass as your gego cocks. [
my also that, If the plston has o large cleamnce, It
might carry & grost amount of water In the eylin-
der without ita being dotected. Which is right ?
A. A glass gago 1y & very useful appendage to a
bofler, and it Is a8 easy to toli whother it 18 In
working ordor as to dotermine the same for o gago

oook, For soyeral roasons, If it fs nooessary 1o
mako n choloo botwoon n gl gogo and gogo
oocka in determining the Athiongs of n boller, 1t Is

tific Amervican.

Dbetter to take the atter. When a boller
foama, it Iy froquently indicated In the glass gage,
though the jmge cocks give s more certain tost.
Glass gagos are frequently fitted up in such a
manner that foaming can readily be detected. A
boiler contalning clean fresh water may foam, If
badly proportioned, or if the fire Is violently
fi A

(6) G. W. H. aska: Will it increase or de-
crease the power of an engine to ralse numMErous
pyramids on the face of the piston head, 80 as to
incrense its surface? A, There would be no
change as far as the effeotive aroa of the piston i
concernoed,

(7) J. A. B. asks: Do yon know of n seed
oalled bird popper? If so, can you tell me any
other name by which it is known? A. Weare un-
ncquainted with it under that name. It may bo
capsioum anmoaun or piper nigrum.

(8) B. T. asks: What aro the names of
the explosive agents that explode ata vory low
temporatare, and what are the degrees of heat,
respectively, at whioh they explode? A. There
are many compounds known to chemists which
explode with violence at tempemtares below that
of bolling water; but owing to their properties of
undorgoing spontancous decomposition, ns well as
instantancous explosion from the slightest cause,
such as friotion or contact with metals,eto. thoy are
excoudingly dangerous to handle. Gun cotton
might answer your purpose, but as regards the
tomporature at whioh it ignites, statements diffor;
it has been (n some (nstances dried at a tempera-
ture of %° to 100 without any dangerous conse-
quences, while it has been found to fgnite at 43°%
In one instance a small magarine of guncotton
situated (o the Bois do Vinocennos, Paris, was ox-
ploded by the sun's mys,

(9 A. L. K. says: The water in my cistern
gmolls as though it were putrid. How can I ren-
der it pure and odorless? A, Place several bushels
of animal charcoal in the bottom of the well

(19) J. N, says: For the past six months
my hair bas been continually falling off, How
can I remedy 1t? A, Try the following: Todine
(erughed small) 36 drachm, olive ofl (lukewnrm)
14 pint; ngitate them together in a small phinl un-
til solution is complete. It may be scented with n
little essential ofl of almonds or lemons; but it
s better without it. Most of the other olls cause
the gradual decomposition of the bair. It has
been veory highly recommended as a bair oll for
daily use, in partial loss of hair and baldness, nlso
to rub indurated glands, eto., with,

(11) O. W, B. asks: What can I put in with
common gluo to make it dry quickly nnd become
hard? A. Try a little sulphate of lime (plastor of
Paris).

(12) W. H. W. asks: Is it possible to de-
colorize a solation of copper and ammonia and
still retain the copper in solution? A, Salts of
coppor, except in very dilute solutions, alwnys re-
veal thelr presence by thelr characteristio blue or
bluish green color; and in the presence of an ex-
cess of ammonia, the color, even In extremely di-
lute solutions, is of a strong, deep blue. In the
presence of ammonia, therefore, the solution of
the salts of copper cannot be rendered colorless.

(13) C. W.asks: By what process is crude
coal tar refined and made ioto apaint ? Tt is used
oxtensively for roofing purposes. A. The tar is
placed in large low iron stills, and heated to about
176° to 212° Fuh. for the purpose of distilling off
the lighter hydrocarbons along with the ammoni-
ncal water the tar may contain, After about 38
hours, the residue, consisting of the refined coal
tar, or coal tar asphait as it Is sometimes called, is
drawn off by means of a tap In the lower part of
the still.

(14) W. V. W, asks: What is the philoso-
phy of death by sunstroke? A, Coup de solell or
sunstroke Is thus mentioned by Tanner : “Causos :
In its porfoct form, it Is mot with only in the trop-
fes. It has been noticed that those attacked haye
ofton been affected for a fow days previously with
suppression of perspiration. The nights have been
slocploss, whilo attacks of vertigo and a senso of
wonriness huvo been complained of,  Suoh men,
too,mny hinvo been frregular in thele habits; while
perhinps they have also boon Indulging freely in al-
coholie drinks, and prowling about under expo-
sure to an almost vertical sun for two or three
days provious to the seizure. Symptoms : These
are genernlly faintooss, thirst, great heat, and dry-
ness of the skin, with prostration.  As the diseaso
ndvanoos, the beart's action becomes violent, the
man can soarcely bo rousod, the fuoe gots pallid
und perbaps an attuck of vomiting ushers In the
stage of coma. The affection sometimes comes
on very Inddlously, A man will be seen to be
listless and stupid; but be makes no complainy
boyond saying that his hoad fecls « little queer.
Yotin twelve hours ho may be dead. Dr. More-
hond ngroes with those olwervers who refor the
phenomenn Of sunstroko to depressed function of
tho corobrosapinal and sympathotio nervous nys-
toms. The threo most urgent things to be per-
formed In treatment are : Cooling the body, romov-
Ing listiessnoss and opprossion, and Increasing the
reapiratory notion.

(16) T. G. says: The luslde of & store was
painted with guamnteed pure white lead and pure
raw linseed oil.  All the white and light colored
paint has turned yollow, ovon as dark as yollow
ocher, Why is this? A, The trouble is probably

duoto the presence of some salt of (ron In the
materials,

(16) J. R. asks: 1. In making plaster fig-
ures I use gelatin molds, made of glue. In summer
tho gelatin melts and 1 eannot work. How oan 1
provent this? Wil tannio nold be of anyuse? A,
No. Molt the gelatin in a swall quantity of water
by boating It over n water bath until a thiok puste
In formed ; add glyocorin in the same quantity by

wolght an tho (dry) gelatin, Then stir the mix-

pure rubbor and make it into
rubber may be softened by steam
but if melted by application of
partial decomposition, and does not in solidi-
ty. Caoutchouc dissolves in naphtha by heat and
agitation. This Is sccomplished over a water and
sand bath, or by means of a steam Jacket, In olosed
vessels.

(17) J. M. H. says: Recently a frightfu]
tlash of lightoiug fell from the gathering clouds,
striking a lightning rod, breaking it in two, and

E
%

and I think it had not a suflicient connection with
the carth. Am I right? A, If the rod had been in
proper connection with the ground, the currents
would doubtless have passed into the earth with-
out damage’ to the bullding. See p. 389, vol. 2.

(18) J. R. asks: 1. Under what conditions
will common conl gas become a liquid? A. The
requisites are & sufficienty low tempemture and
an adequate pressure. 2, What is the process of
distilling coal oil or crude petroleum, and how are
the lighter constituents collected? A. The crude
oll is pumped Into stills bolding from 2% to 1,000
gallons each, and submitted to a gradually increas-
ing heat, the vapors being passed through a worm
immersed in cold water. At first, there comes
over a very light, mobfle, and volatile liquid, ex-
occedingly inflammable. As the operation pro-
oveds, the product is tested from time to time; and
when the specifio gravity corresponds to about W
Baumé’'s bydrometer, the recelver Is changed, and
the operation of testing, but by a different stand-
ard, is again repeated. The receivers are changed
soveral times, or until, at a high temperature, par-
affin and illuminating gas constitute the bulk of
the productsof the distillation. Atthe end of the
operation there remains in the retort, asthe heat
has been greater or less, a thick tarry matter, orn
porous coke. The products of the distillation are
commonly clasgsified as follows: Those products
whose densities are below 90° Baumé are termed
gosolin; those between 70° and 80°, naphtha ; from
60° to 70°, benzine ; those between 40° and 0",
kerosene ; and finally the heavier products, fit only
for lubricating purposes, and paraffin.

(19) C. T. V. says: Please publish direc-
tions for welding fron rings without scaling, A.
We know of no reliable compound for this pur-
pose; but you might try the Belginn recipe. It is:
Iron filings 1,000 parts, bornx 500 parts, resinous ofl
of any kind 50 parts, sal ammoniaec 75 parts. Pul-
verize completely and mix; heat the rings Lo a
cherry red, powder the parts with the mixture,and
Join them together.,

(20) T. H. nsks: 1. Of what lenses sre the
most improved opera or field glasses
and what Is thelr arrangement ? What power fs
attainable in those of modemte size? The com-
mon telescope or spy glass is obtalnable, of conve-
nient size, to powers of 15 to 20 diamoters, but it is
inconvenient to use, being difoult to hold steadi-
Iy without a rest, and it taxes the eyes more than
a field glass. Is there any portable (nstrument
having & power of 156 or 2 diameters? A. All
opera and feld glasses are constructed on the prin-
ciple of the Galllean telescope, that is, with a con-
vex object glass and a concave eyeplece. In the
better class of instruments, all the glasses are
achromatic. The object glasses are genemlly
made with two lenses (crown and flint); and if the
cyepieces are not achromatic, those are known as
six-glass (three (o eaoh tube), SBometimes the ob-
Ject glassos nnd oyopleces nre each triplo nchroma-
tic, baving three lonses in each, in which cnse the
Instruments are known us twelve-glass, and nre o
marked. In tho bost opern and flold glasses, the
power rarely exceeds 6, and is soldom more than 5.
For a powor of 16 to 20 diameters, you oan got no-
thing that will bo ns good or us cheap asa tele-
scope.

(21) M. H. V.msays: Thave just mado & re
frigerator, filled fn on all sides with oharcoal.
There £ a partition up and down through the cen-
ter, with 4 holes 8inches square through the parti-
tion. We put in 20 to 80 Ibe. ice, and yet my
butter, milk, eto., sours almost as though there
were no foo (n tho refrigerator. There Is a dis-
coharge pips for wasto water, 1 (nch In diameter,
running down from the foo box, which is of zinc.
What is the trouble? A, We would suggost the
removal, in part, of the partition. Also place in
ono corner o quantity of caustio Hme, In such a po-
sition that water from the melting loe will not
reach it, and soo that the box is olosed as tightly as
possible.

(22) Bicyclo~You can probably buy good
bioyeles through carringo dealors ar your place.

(28) M. B, J. anks: 1, Who was the first
man who lnvented the solf-rake on a ronpor? A,
Tho earliost fnstanco of n solfsneting mke on n
reaper appoam (o an English patont grnted to
Mr. Gladstone In 180, 2. Who fnventod the first
rouper? AL The first nccount of a maohine to
reap grain appoars to be given by Pliny the Elder,
who was born, itls thought, In A. D, 28, And the
first patent for a reapiog machine was granted in
England to Joseph Boyoe, July 4, 1790, and in the
United Statos to Richard Froneh and J, T, Haw-
king, May 17, 1800,

(24) J. C. C. aska: 1. Are metal roofs supe-
rior to lightolog rods as & means of protection to
dwellings? A. If the metal roof be connected
with the ground properly, by mosns of soveral
stout rods of copper or won, whigh should also
hive connection with all the tanterior metal work
of tho butlding, this method will afford exeollent
protection ta the property. 2 In what manoer

should metal roofs bo constructed, of what mota}
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and how should tho connection ho made with the
earth? A, It will bo necesary for you o ervot
motalllo rods, oxtonding five or six foot above the
tighest points of the roof, Hpped with some metal
not rondily oxidized, nod also baving & sufli-
olently lnrge wurface connection with the me-
e roof to ayold the molting of the shoeot metal
1 caso of & honvy disohiego.  In the construotion
of some of our largo pablie butldings, this simple
yotoficlont mothod of proteotion from Hghtning
s beon employed, dilforing from the above only
fn the respect that the ground conneotions aro
made direotly with the maln wator and gas sorvice
plpos of tho olty. 8. In un article on protection
from lightning, to which reference wis made by
you a fow woeks since, you say the oxtremitios of
lightning rods “should be put In connection with
water or moist carth If possible.”  In the same ar-
tole, a Httle furthor on, you say that * water and
molst ourth, which sre so feoquently recommendod
a8 termnlnals for Hghting rods, are smong the poor-
est of conductors.” Iy not this "u contradiotion ?
A. It i true that both water and maolst carth are,
In comparison with the motals, very poor condue-
tors of electricity, but it s equally true that the
roslstance of any conductor s inversoly as Its soo-
tlonal area; honco the nocomiity of a large termin.
ol vontact surfuco with the carth.  From the above
fwots it s obvious that, If the earth conneotion be
sulliclontly extendoed, the resistance of the earth
may bo reduced almost to zero.

(@5 C. Z M. says: 1 am building a small
cugine with link motion. Whare s the proper
place 10 wot the radius of the link from? A. The
conter of the engine shaft.

(26) G. 8, W.says: T have s Wandian case
of my own make, and ferns or anything olse will
not prospor (o 1t: they mold, rot, and die away,
Now shoots come up, but thoy (o tura are killed
off long before maturity.,  When I open my ouse,
thore I8 a very musty smell, What Is wrong? A,
The molsture which falls on tho inside of your
glass probably falls upon your plants, and kills
them by what is termed damplog them off. The
case must bo left open an hour or two every day,
to provent this. Also bore somo holes {n the bot-
tom of your case, to afford dralonge.

(87) 0. W. L saya: I made a mixture of 1
ox nitrie acld and 4 ozs. murinticucld and then put
in a $2.50 plece of gold ; and when it wasall cut
and dissolved, I put in 2 ozs. sulphate of potash
m 1 pint rain watee. It will not precipitnte tho
gold. 1 thon dissolved 13¢ ozs. sulphate of potush,
uod it makes no fmpression on (6, What shall I do
to rocover the gold? A, Evaporte your solution
noarly to dryness in order to expol ns much of the
froe neld us possible, and redissolve in pure water.
Then add to the liguid a strong solution of sulphate
of fron (common greon vitrlol) untll no further
procipitate forms, Allow the precipitate to sub-
side, and then fliter, and thoroughly wash the pro-
clpitate on the filter with water, Allow thoe Olter
papor with its contents to dry, and then place it
together with a small quantity of borax ina Hes-
sian crucible, and fuse. By the above method you
will obtata the gold in a very pure state.

‘What Is used for charging a battery zomposed
of twoaino plates and one copper plate? A. Uso
1 part oll of vitriol to 12 parts wator.

(28) E. K. asks: How can [ obtain the sil-
ver out of old broken black lead crucibles? A.
Pulverize the crucible and digest it {n nitric acid
for soveral hours. Decant off the clear liquid and
udd to it muristic acid until no further precipitate
forms. Allow to settle and agmn decant the clear
liquid, wush the precipitate several times with
clean water, dry, and fuse in a suoall crucible with
& quantity of carbonate of soda.

(20) W.T. P. asks: What kind of gas are
toy rubber balloons inflated with? How s it gen-
emted? A, The gas Is hydrogen; it {s obtained by
acting upon small pleces of zine with dilute oll of
vitrlol.

(30) J. 8. & Co. ask: What amount of
power Is required to run a grindstone 5 feet in di-
ameter by 8 inches face at 3% revolutions per min-
ute, for grinding plowshares? A. Use a steam en-
glne with cylinder of 6 Inches diameter and 8
Inches stroke, cutting off at 3{, with a steam press-
ure of 00 Ibs. per inch.

(31) D, P. H. asks: 1. If two locomotives
areona level track one mile long, and No, 1 is
firod up, No. 2 being filled with water up to the
socond gage cock, with valves open to go ahead
while 1t is getting towed backward, and at the end
of the mile the engines are uncoupled: will No. 2
have any pressure in boiler? A. If the slide valve
were beld firmly to its face, there would undoubt-
wdly bo a pressure pumped into the boller equal to
about 40 per centof that of tho steam ; but as the
slide valyes of locomotives nre not held to the cyl-
Indor facos save by a light spring, and somotimes
aro without even that, the valve would lift, and
the air from the cylinder would flow In and out of
the stemmn chest. There would undoubtedly, how-
ever, be u slight air pressure in the boller under
the conditions pamed. 2. Will there be enough to
oarry it back to starting point? A. No.

(32) L. C. 8. asks: Are not portable fire

filled with water and cffervescent

atter, und have they to be re-charged when the
charge is exhausted 7 A, Yo

(33) E. suys: I differ with you s to the ad-
ty of conducting lightulng rods Into wolls.

Tho patont Hghtning rod man who put up my rods
bold your opinions, and down the well wont his
rod. Our water, which had always been noted for
Its purity, booume after this at times unpleasant in
Wate, It seemod us If we had openod into a mine-
"l spriog of nauseous fuid. One suggested foul
wlr; another, dead mts. Tho well was pumped
and examined, but the trouble remained un-
yered, For a while again, good wator; then

U repotition of a sulphur spring, to our great an-

mllu. and so it went on for yonrs. Ono day,
‘ & violent thunderstorm,our oyos wero opened

o the diMonlty by the sudden change in the teste
of the wator. Thon out came our rod from the

wolland sinee then the old well has regained Its ro.
putation for pure tasteloss waler Yt for the gody
Do not put your rod into o woll,

(B0 W, B, aeke: 1. How much powor In
roquired to deive o pale of millstones, to geind 8
bBushels of fine meal per hour, the ruanems to be 20
Inohes thiok sod 48 tnohes (n dlameter? A, About
46 horse powere. . How much powor Is required
10 drive a 2 Inch pony or panel planer? A, About

% horse power,

(35) TL R, snks: 1. 1 have a boat, 15 feet
long by 4 feot beam by 2 foot depth. She iy bullt
tocut the water oaslly. The engioe s 2 inches
bore by 4 Inchos stroke. The horisoutal boller
bas & smoke bonoet all around, Is 25 inches long by
16 Inches dismeter, and has twelve 12 loch fues ;
and the heat runs from the froot end to the back
ond Into a smoke box, whonoe It ruos through the
flues lnto & smoke box fixed oo the front end, and

pos Into the obl y. The Hrobox Is 25 Inches
long and 14 inchos high. 1 cunnot wake the boller
larger. Is the engine largo enough to run the
boat? A, The power of your engine depends on
the pressure of stoam used, but your cylinder is
too small (o any ease.  2.1s the boller large enough
to run the engine ! A, The boder Is too small for
the engine or the boat. 3. How thiok ought the
heads and sbell of the boller to be to stand safely
o pressure of 10 Ibs, and bow thick to stand 1%
Ibs? A. Tostand the pressures you name, mako
the shell of the boller % and the heads tnch, It
of stecl, or tho abcll % and the beads % inch, if
of wrought fron. 4 Of what sz, pattern, and
pitch should the propollor be to glve the highest
spoeed that can bo got with so smallan engine? A.
Propoller for the slzo of your engme should b
about inohes In demoetor and of 20 tnches pitoh;
but for tho boat, Itahould be 14 Inches in diameter
and from £ to 234 foot pitoh, 6. Wil coke give
cnough heat? A, Yos, If you malntain a good
draft. 6. How fust will sho run? A, This{s best
ascertaloed by exporiment. 7. WIll a steam gage,
us used on lange bollors, show 100 1bs. pressure in
my Httle boller Just as well us on a large one? A.
Yes. 8. If the boller (25x10) should noi have
enough steaming capacity, please give the proper
dimensions and thickness of heads and shell. A,
The boller should huve 25 foot of heating surface.
tho shell being % and tho heads % inch thick. @,
Can you tell mo of n good book on the proportions
of a steam cogino? A. Bourne's % Handbook of
the Steam Eogine." 10, Wil good boller iron an=
swer to mako tho boiler? A, Yes.

(36) E. B, W. says: I am exceedingly nn-
noyed by the flies eating the ink lines of my
drawings. Can anything be put into the ink to
prevent thelr depredations? A. Not that we
know of. They are ravenous for it.

(37) F. W. H. asks: What amount of ani-
mal heat is required to develop hen's eggs, and
what sught to be the temperature of an incuba-
tor? A. The tewperature of the Incubator should
be about 106° Fah., which will impart to the egg
104 Fah,, the proper heat.

(88) G.8. B.—The jsize, shape, and length
of the steam ports, the nmount of condensation,
and many other considerations affect the initial
velocity of steam. Woure not aware of any means,
save actunl test,of ascertaining this initial velocity;
and an actual test,under any particular conditions,
would not be sufficleatly forg 1 ap-

A. Harthenware will answor the purpose sdmin-
Lly, bul by far tho best armngemont for this pur-
Poso Is oo posed of & doop, porcelalndined fron
POty baving an tron or nlckel plated faucet neur
s baso,  The vessol 1s pliced (0 8 box of any de
Mired shapo, lonving n:npa.‘n of two or throo Inohos
botwedn the pot and the Inside of tho box, This
paoo s paoked olosoly with good dry charcosl, In
powder, nod soaled around the top by molding or
otherwise, The 1A of this water tank 1s n tghtly
Ntting fron cup, and over s s one of wood, hay-
Ing botweon it and the iron cap & plece of clean
felting,

(44) L. K. Y. asks: How can | make gutta
poccha soft ke wax? A, Warm it

In what country s aluminum mised and worked?
A. See p. oL, vol, &2,

(40) 8. V. P, naks: Does hydrogen gas be
have oxanotly ke alir in the matter of giving out
heat by oomprossion and tuking it back by expan-
slon? A, You

(40) F. D, snyn: Lam making two tin cylin-
Inders for use In learning to swim, connected by a
strup passiog under the chin; they are slightly
conloal in front, In onder to overcome the resiat-
ance of the water. The oljoct s Lo keep the chin
and mouth out of the water and give the armsand
lows free play. How loug ought they to be? A,
Make them about { inches In dameter and 12 Inch.
o Jong.

(47)J. F.asks: 1. Can an hydraulic press
be worked with & column of water In a stand plpe?
A. Yoo, 2, Oan alr bo comprossed by hydrulic
prosure until it will nttain an oxpansive foree of
10,000 1w, por squiro Inoh? A, Yes, 3. Can all
tho ravolts of the Keely motor trick boe attained
by such an apparatus with compressed alr? A,
You, all of which wo havo soen an acoount.

48} M. V. O, nska: Does n fan blower re-
quire more power to drive it when the discharge or
blast pipe is opon, than when It s closed wholly or
In part? If so, how do you account forit? A,
The notlon Is Just the same as that which occurs
on partially olosing the dischargo valve of o pump.
If the same spoed of pump or blower be maln-
talned, tho rosistance is Incrensed.

(40) G, 8, R, says: Your account of the ap-
pearnnce of the bull’s eye at 1,000 yards distance
hoas provoked n great deal of discussion. Some
contend that It would appear to be about a six
Inoh square dot, and others that {t would be ke o
dot about half an (neh square, You say the bull's
oyo would appear of about the same size as a dot
balf an (neh square held at a distance of some
throo yards from the eye. Please explain, AThe
remark did not vefer to relative, but to actual
sizo, that I, the bull’s eyoe looked exactly the same
sizo as the dot,

(50) R. asks: What are rotary steam boil-
era? In what respect do they differ from ordi-
nary bollers? A, We do not know anything about
this class of boller, unless you refer to the kind in
which onlya small quantity of water I8 evapora-
ted at a vime.

(51) B. K. D. asks: Ifa person should suc-
ceed in perfecting a simple water elevator which
would work automatically, with no appartus to
get out of order, and with no expense exoepting
the price of the necessary length of pipe and of a

plication.

(39) Constant Reader.—We hage not heard
of any reward offered of §50.000 or other sum for
a plan for the removal of oll from marble.

(40) T. S. asks: Is there any way of making
tissue paper alrtight without adding materially to
itswelght? A, We do not know of any.

(41) A.B. asks: 1. What is the dispersive
power, respectively, of Chance’s flint and crown
glass? A. The dispersive power of flint giass be-
ing 0043, that of crown glass is 00246, 2. What
form Is generally used for convex lenses for achro-
matic telescope objectives, plano-convex or double
convex? A. The best telescople objectives are
made by combining a double convex lens of crown
glass with a concavo-couvex lens of flint glass.

(42) E. A. B. asks: I took a semi-concentra-
ted solution of blchromate of potash, in a stone
bottle, and added 4 part of No. 1 gelatin to 1
part of solution, and bolied these ingredients un-
til 1 was cortain that the gelatin wasdissolved. In
a dark room I poured this on a glass plate, dried it,
and exposed to light with a photograph under {t.
I wetted It o cold water. Result after repeated
trials was that tho plate was rough, due, I think,to
the formation of orystals of bichromate of potash.
There was no slgn of an Impression. What was
the matter? A, You should nllow the gelatin bi-
chromate to cool, aud fiter it before attempting
to use it. In exposing tho propared paper in the
printing frame, the photographle negative (on
glass) should be on the top, that ls, between the
paper and the lght, and with that sido of the plate
which contains the picture prossed tightly against
the puper. On removing the paper from the
frame, it should immediatoly be placed In & large
quantity of olean, cold water, in & dark place, and
allowed to remain immersed for some time,

(43) A. W, W. says: 1, I hear a great many
complains of water from galvanized fron and zine
Jined water coolers, 18 1t dnjurious, and what of-
foot has it on tho systom ? A, Tho use of zlno or
gulvanized lron for thiz purpose s not whaolly
without objection, 'The presence, In the water, of
any appreciable quantity of soluble sulphates,
ohlorides, or free nalds, 15 apt to corrodo and par
tinlly dissolve the metal, Saltsof zino nct upon the
aoimal systom in much the same manner as vordi-
gris or corrosive sublimate, although not so yio-
lently. 2 How would a eooler lined with ordinary
carthenware and moetallle plate, with springs at-

tached to the lower part, placed in the cooler to
Keep the loo from breaking the bottom, noswoer ¥

ple att (costing probably $2.50), s It
probable that such an elevator would have a great
demand! 1 have been successful on a small scale,
drawing water freely 6 feet from source of sup-
ply, by a simple device. Would the probabilitics
warraut some expense in experimentiog upon a
larger scale? All of the elevators of which [am
aware depend upon some mechanical torce or
power; butl need no power other than that con-
tained in airand water. A. As we understand I,
you propose to do work without incurring any ox-
pense for the necessary power. You can judge of
the demand such an invention would croato by
reading about Mr. Keely's experience.

(52) W, H. B, asks: If a man in the carofa
balloon were to work an apparatus like a common
pump, the pipe running through the bottom of
the car, would the balloon be drawn downwards?
A. No, as we 3 d your meani

(53) C. B. A. asks: Can isinglass be dis
solved in water? I got a plece such as is used In
stove doors, and put it in & cup and kept it on the
stove 3 bours, bat it did not dissolve. A. You
used mica. You will bave no trouble in dissolv-
ing Isinglass.

What keeps the ball against the jet of water in
the fountains shown In some stores? A. Assoon
as the ball gots much over to one side, it fills, and
desoends on to the Jetof water in the conlcal baso
of the apparatus,

(54) A. H, M. asks: What lubricant is beat
for high pressure horizontal engine cylindem?
A, There are & number of olls in the mackot
which'are well spoken of and recommended for
use in oylinders; but we imagine that none of
them are superior to sperm ofl {n any particular
except that of first cost.

(65) B. F. R. says: I have a theory in re-
gard to the manner in which Nuture affocted the
orystallization of the dinmond. It {8 gencrlly
eoneeded that itcould not have been done by fu-
wlon; might it not have been from solution? Do
you not think there may possibly bo a solvent
for enrbon In some of the uncombined forms?
A, The diamond has probably proceeded, ko min-
el conl and ofl, from the slow decomposition of
yogotablo material, or even from antmal matters,
olthor souroe affording the requisite carbon; but
{t his boen formod under those conditions as to
heat that has produced the metamorphism of ar-
gillnoeous and arengceous schists and auriferous
quartz velns, since It {s found exclusively n gold
roglons, or In the sands derived from gold-bearing
yooks. Tho schists that were altered at the time

may bave previously beon shales [mproguated
with petroleun or other Carbonsooons sibstanoes
(bydrocsrburets) of organlo origin,.  Chancourtos
obsorves that the formation from a hydrooarbu-
retted vipor or gas ks annlogous o that of sulphur
from hydrosulphuretted emuoations, In the oxi-
dation of the latter by the humid process, the hy-
Arogoen becomes oxidized, and only & part of the
sulpbur changes W sulphurous neld, the rest ro-
malning ns sulphur, 8o o e humid oxidation of
& carburetted by drogen, the hydrogen is axidiced,
part of the carbon becomes carbonie soid, and the
rest remains as carbon snd may form erystalitsed
diamond.

(66) J. A. B.asks: By what process bs the
distillation of glycerin effectad? A, The mother
lquor is first 4 by eveporstion, the
saline matter which is theroby gradoally separated
bolng removed from time o Ume, 'When the fluld
Is sufliciently concentrated, ascortained by the
bolling point haviog risen to 260° Pab., it s trans-
ferred to the still, and the glycerin distilled off by
menns of superbeated steam oarried into the stiil,

temnp of the st hould not d
40" Pah , as otherwise a partial decomposition of
the glycerin will take place. The distillate bs nest
concentrated, and brought to the consdstence of &
sirup in & vacuum pan,

(57) N. 8. W. mays: 1. | have an electric
battery which falls "o work. 1 have Incressed the
strength of the Hguid of sulpburie acld %o ms to
destroy the platinum plate, and still the magnet
would not vibrate, und no curront s perocived in
the coll. What Is the difficulty 7 A, The connoo-
tions between the battery and coll were probably
At fault, Inarrangiog the apparntus for use, you
should follow the directions to be found, generally,
¥lued on the inner slde of the Ud of the cnse con-
talning the cofl.  Seo that the ends of the connect-
Ing wires ure free from all rust, also that the con-
tact points of the small vibmting armature spriog
are perfectly clean. 2. I wish 10 make » steel
magnet of thin plates, Ougbt the plates be bolted
toguther, without losulation betwoeen them? A,
They are joined without insulation. 3 Should it
be charged after being clamped together, or should
each plate be churged separately and the polos re-
versed ¥ A. Separately. Join like poles together,
4. T hold that the strongest point of attraotion ina
magnet i3 the center of armature between the
two poles. Am Iright? A. The greatest magnet-
ic force Is developed at the poles. 6. Suppose a
bady of Iron were surrounded with a coll of cop-
per wire, slightly excited, would a magnet attract
it more readily or not? A. It would. 6, In the
clectrie light, where two carbon points are used,
are two charcoal points in effect the same? A,
Yes ; but they are more rapidly consumed than
gas carbons,

(58) J. D. asks: What can I use to thor
oughly cleanse freshly made cider of all sediment,
for the purpose of preserving it? A, Filter it
through a clean linen bag containing some animal
charcoal.

(09) S. asks: Cun an ice boat travel faster
than the wind? A. lce boats very frequently
truvel at a faster velocity than the wind that
drives them.

(60) L. C. C. asks: 1. What is the size and
location of the beaviest gun in theworld? A, We
believe the largest has a bore of 20 inches, 2. What
is the size and weight of ball carried by the large
gun at Fort Hamilton, New York Harbor? A.
Weight of shell, 1,080 Ihe.

(61) M. A, G. says, in reply to A. K., who
asked as to bufiding a rain water cistern : One
thing Is essentinl, and is very generally neglected.
It is to have the water as it comes Into the cistern
conducted to the bottom.  In this way, the water
is cotirely changed when it mins. Whon the fresh
water simply pours in at the top, It lmmediately
runs off and all the mass of stagnant water re-
malns undisturbed, and soon becomes impure.

(62) J. J. says, in reply to J. G. G., who
asks: Why does the seoond crop of clover produce
more seed than the first : Clover blossoms requlre
to be fertilized by some agency outside of them-
sclves. Bumble bees are the chief means em-
ployed, and butterflies and other insects to some
extent. Honey bees do not trouble the red clover.
As very fow bumble bees live through the winter,
thoy are not numerous in the early part of the
soason ; consequently but fow blossoms are fertil-
{z0d. If the fore part of the season is wet, there
will be but few bees or otber insects In the latter
part, and but very little soed In the second crop of
clover. It has been a wet sonson here In llinols,
and 1 do not recollect seelng a single bumble bee.
We may leave our clover seed alone this fall, and
save ourselves work, J. G, G, may sot it down as
a rule that, when bumble bees wre pleatiful, there
will be plenty of clover seed, and rioe rerma,

(63) J. C. says, in reply to T. M. C,, who
asks what is the best remedy 1o prevent unpleas-
ant odor from the feet caused by perspiration :
Sprinkle pulverized alum (n your boots onco or
twice a week for two or three wooks, and then
not so often. It will curo the worst case,

MINERALS, BTC, —Specimens have beon re
colved from the following correspondents,and
examined, with the results stated :

J, Be~The filaments (n motion wore specimens
of tho anguiltula aceti, a vinogar ool Thoy oan bo
found fn ulmost all vinegars—I, ¥, W1t s iron
pyritos, In 100 parts of the minerl, 848 aro sul.
phur, and 467 aro fronJ, M1t i o doposit of
carbonate of Hmeo and magnosia, The water
charged with carbonio acld unites with tho e,
forming Ca Cog, which is doposited us in the speci-
men sent. We cannot form any opinfon of the soll
over which the water runs, save that It contains a
large porcentage of Hme.—1, R, M.~ox recelved;
but thore wis no bug (o I—0. P-It s tap rook,
The fino brilliant partioles are pleces of hornblonde,

~W. K.~Your speolmens arcived n very poor




..nmwmunm
fnsect 18 yot imperfeot. Tt
n 'ﬂytn the months of Juno
« boon found in Maine, Now York,
" nnd Missourl. The
moﬂhulmd other noxfous insects
mummm the extorminating war

munlm these little friends of the farmor are

; orloft undisturbed to multiply and fol-
Jow thelr natural habits.—J. H, P.—It I8 hematite.
1t contalns no nickel. The teoth sent, belng very
{mpertect and broken, cannot be named or classl-
fiod. The bone has been sent ton distingulshed
naturalist for examination.—G. W. H.—No. 4 only
was recoived. It is hematite.—J. L.—8end usn
sample of the water you complain of.—R. J. & 8.—
Thoy consist of quartz rock and {ron pyrites.—J,
MoC.—Send small samples by mail, marked logibly
with name.—S. H.—It iz marcasite, or white lron
pyrites—M. J. D.—We will shortly answer your
questions in full.—A A, J.—It s quarts, containing
fron pyrites and a small amount of chalcopyrite.—
E. P. C.—It iscoal of a very poor quality, contain-
ing so much silicious matter as to be worthless,—
H. F. L.—It i fron pyrites mixed with carbonaoce-
ous matter.—S. K. B.—We cannot make a com-
plote analysis, The specimen is hematite, an ore
of {ron contining, when pure, nearly ¢ per cont
of iron.—F, C.—It s iron pyrites.—0, D, B.—Itisn
limestone containing mica, tale, and iron.—F. & I,
It consists ohiefly of the double sulphate of niokel
and ammonia, wixed with a small quantity of or-
ganio matter.—N. V. C.—Itappears to be a poor
varioty of elarerite. It contains alarge porcent-
age of sand and clay. We do not consider the
sample to be of much value.

J. L. asks: How can 1 best convey sawdust
from a sawmill to a fire 300 fect distant 7—E. M,
says : In Burope a paste or cream fs used to re-
move the beard from the face, without the use of
sonp or mmzor. How is thiscream made?—A. A,
asks : What sort of varnish is used on tho sound.
ng boards of guitars? Are the sounding boards
made of heart or sap pine,or both? What s used
for dyeing wood black for finger boards, bridges,
ne.?

COMMUNICATIONS RECEIVED.

The Bditor of the SCIENTIFIC AMERICAN AC-
knowledges, with much pleasure, the receipt of
original papers and contributions upon the follow-
fng subjects:

On Terrestrial Magnetism. By W. E. 8.

On the Altitude of Storm Clouds. By J. M. 8.

On the Heavy Rains. N.B.G.

On the Keely Motor. By A. A, and by J. T,

On Motive Power without Fuel. By 8

On Geometry. By E.C.

On Mental Science. By F. H.

On Using Steam Expansively. By F.C.

Also nquiries and answers from the following :
B K.~N. J. T.-F. Q—-N. W—R. B. §,-J. F. 8.~
O M~M V~C KE-E. T-T.Y.J.H-L W, T

HINTS TO CORRESPONDENTS.

Correspondents whose inquiries fafl to appear
should ropest them. If not then published, they
may oonclude that, for good reasons, the Editor
doclines them. The address of the writer should
always be given.

Eoquiries relating to patents, or to the patenta-
Mility of Inventions, assignments, ete., will not be
published here. All such questions, when Initials
only are given, are thrown into the waste basket,
as it would Ol half of our paper to print them all;
but wo g Iy take pl e in answering brielly
by mall, If the writer's address Is given.

Hundreds of inquiries analogous to the following
are sont: * Who sells dynamite? Who sells ma-
obinery for drylng corn meal, etc.? Who sells
mow spectacles? Who sells cheap tel ?

Caleulator, A. U, Wellman..
Oar coupling, J. I, Acton..
Car coupling, M. Sullivao.......
Car spring, milway, J, E, Wootlen,
Cars, motor for milway, . E. CUVEr oo oo o
Carbureters, air suoply to, J. M, Oayee..,
Carding maohine, J. F, FOM. ..o
Carriage, child's, B, W, Caldwell. ..o o

Carringe curtaln Axture, Knlgbt and ltlnpw.
Chalr, folding roeking, G. MeAleer..
Chatr, nursory, J. ¥, Downing...
Chalra, foot rest for, T, A. Johnu-u
Chalrs, ote,, apring bottom for, T, Noonnn
Cuarconl hoator and cooler, J. Gandelfa, ...,
Churn, rociproeating, 1. Rowland.
Clgar hox, B, Helneman. ..o
Clgar machine, B, Appleby..
Clar mold, ¥, Blmonson. ... o5
Clatorn cover, B, Hafftor ......... saenbenis " oens

Qlook, tower, C, Fasoldt
Clothes dryer, H, Winter......
Clothes pin, U, D, Mibills.....

Cotton for splaning, pmplrlnk, R Illluly

Fountalo and lawn sprinkler, B. Brusie (r) .....
Fruit dryer, portable, J. W, Faulkner,...

Frult Jar, Stevens and Lumley......,

Fruit loosener, dried, H. J. White,,

Fralt press, 1. W, Heysloger.........

Farnace, cupola, J. Blakeaey... .. rvessvassEsEEs
Furnace grate, G. R, Moore..... .. ..oouie

Furnace, hot alr, T, Langwtrath ..
Gage, blas, J. A, Hamliton
Gas from petrojeum, making, Wren et al, (r)....

Gas making. W, H. Spencer ......
Gas retort mouth plece, P. Muanzinger.
Gas stove, pocket, T. W, Houchin....
Glucose, manufacture of, W. Garton .. .
Gold from sand, separating, T. W, Irwin

Hose coupling, A. Work

Jewelrypla, 1. B, Abrahama. ... .ccovveiveivinnine

Who buys ksolin?  All such pcmnnl in-
fquirios are printad, as will be observed, in the col-
umn of * Business and Personal,” which is special-
Iy set apart for that purpose, subject to the charge
mentioned atthe head of that column. Almost
any desired information can In this way be oxpe.
ditiously obtained.

(OFFICIAL,

INDEX OF INVENTIONS

POR wWmos
Lettors Tatent of the United Statos weore

Granted In the Weok ending
July 27, 1875,

AND EACH BEARING THAT DATE.
[Those marked (r) are refssued patents, |

Alr brake sad car starter, i, Moschowits
Alsrm, burglar, C. H. Willlams. . ......,.. soeasre
Ant-destroying spparstus, W. Grafon,...........
Auger.earth, J. B Hall. .. ...

Bag, traveling, W, loemer.
Bale tie, H. Estes .

165, 9%
vee 165,900
. 106,088

Bale tie, hook, W, (nvel ................ cerens 165,908
Bales, ssmple pateh for cotton, 5. Sullivan........ 166,159
Barrel heads, making, W, W, Trevor ......... , 165,011

Bate ball, d. GIUR .....oovvirriinnrainsirnnnrennnes 165,90

Kiln, calcinlng, W. J. Taylor . ..covvee vt vunes
Enlfe and tape line combined, G. S, llnllngl
Knob shanks, metal, J. P, Adams.......

Lace machine, E. Malbere .. .... ...

Lock, H, 8. Shepardson.,....
Lock for doors, A, Goldfinger, dias
Lock, hasp, J. Lachler ...... s% (s asaVivese
Lock, seal, J. 8, Brown
Locomotive smoke stack, N, Irving,
Log turner, C. P. McWane .. ...
Loom shuttle box, H, Wyman |r)
Mangle, J. Johnson,......ccouvveens
Marking wheel, ¥, M. Truworthy. .,
Medical mak,. H. M, Rowley............
Meridian, spparatus for finding, H, C, I'unum
Motal timber hangers, bending,J, Fiynn
Metals, refining, K. P. Hadson. . T
Millstone droes machine, C, A, bmllh
Millstones, oto,, adjusting, B, Whitaker... .
Miter box, ', & N, 11, Johnson
Mop wringer, M, Regan........ covvvvss
Mowing machine, J, P. Manuy
Nall, socket, T, O, Riohards. . ...
Needles, pollaiing eyes of, ', M, Beers ... ..
Noodles, stamplng, V. M. Beers., .
Nutloek, J. M, Kent
Oller, G, F, Dutton,.......... ...
Oro and stonn crasher, J, K. Dlake
Pan, frytog, A Malb. ..., e
Papar bag, W, Oesterioln. .......
Faper, wator marking, M. Mathaws

Fin poal marking bosrd, G, |, Decker
Mos, maahine fur Assorting, J, D, shelton
Pitman, J, ¥, Thomas, .. ...,

Maning cutter hesd, !..J.hhllm;
Plow,J. Middieditels, ..., .,.......

Flow, psng, K. A, Neers,... .
Plow, silky, B, Klasser (). g
Pww, compostiion metal, b K nnlll. n”

Nasket for newsgmpers, Do farry & Londqylst, ... 106,07
Dattery. plvanic, J. KI0der............cocoovvennn. 166,012
Nayonet scabbard, T, W, Bounds.,...., .......... 106,900
Bayooet seabbarde, makiog, T, W. Rounds,..,,.. 165,98
Bea hive, W,  Vanwider 164,100
100,008

Pre— AT},

Boller, eam, C. E. BMEry......coovvuvivnsvinns . 18,0
Boneblack, ete,, revivifylng, J. Gandolfo, 14,9
Beot-barnishing tool, J. W, Corver............... .01
Botties, applying wire caps to, A. De Meatre,..., 186,077
Bridge, metallic trase, J. Valleley........ e 108,043
Broowm machine, corn, Blood ana Topplog.... 104,08
Brash, rotary balr, Natsford end Clasgow . 168 001
Buekie, harness, . L. Lasdis............ 8, ..
Button, C. M. Goodwin ........ 1 o)
Bation for wearicg apparel, 1. C. 0"“! . 1

Pot bolileg, Hennsman & Shaw

Clasp for unitiog eloth for Japanning, B, Atha....

Gashoating retort, W, H. Spencer...... eseseses v

Iron Into steel, converting, A. E, Carpenter (r)..

Journal bearing composition, Lathrop & Weber, .,

5 timttfit American,

. 168,961

L 108,90
o AML18
u‘.m. 106,10

+ 166,000

vos 166,000

. 166,000
. 160,004
100,114

108,18

oo
N LN B
LA
, 168,000

oo 108,007
104,009
163,91
. 166,000

o 160,082

Clothes pin, G, Topping  «.oovenens 59
Clothes wringer, unn il and llonln oo 104,007
Conl vase, W. 8, Potwin, . ocooviianne 15,917
Cocoanut, paring, Smith and )llllhy 104,05
Condenser and hoster, Nowman & Van Urau N LU AE
Cooler, milk, O H, Willard...coooiiineaiinins oo 108,081
Corer and slicer, apple, C. E. Kimball vee 100,010
Corn cutter, green, T, Witmor.......oouie eee 105,908
Corn sheller, C. D, and E, D. Read.... R LN L
Corn stalk cutter, J. N, HUll....... ¢ <o asnpsnnrense 106,008

Cot, folding, O. E, Lord . sees woe 185,009
Cotton oleaner, J, Wright, ......ooee o . 100,084

104,001

Cotton Jaok, M, J, Walsh (r).. 0,050
Crank motion, C, B, Whipple voe 160,007
Cultivator, W, Weaver . ..o L 106,004
Cultivator, G, WHKInson, ..c..c vooen 104,000
Curtaln cord fastener, L. Knudson.. , 1601
Dental plugger, A, J, Polk,....oooonnn e 186,00
Dish, covered, W, E. Hawkios .. e 160,908
Disti-washing mwachine, H. H. Hall... o 106,008
Disinfecting slop Jars, C. F. Parker.., v VD
Doll heads, ete., makiog, E. S e 166000
Egx beater, W, Redheffer,.. . 166,18
Elevator, grain, C. W, Mills 168,023
Explostve compound, C. A . and L. S, Drown (r), 6,364
Favcet, Newman and Kneal. 15,0
Feed cutter, A, U, Stewart oo JE5. 090
Fenee, farm, Rush and Yardrough.. .. e B0
Fire arm, breech-doading, J. P. Plerl, ... ......... 166,158
Fire arm, revolving, R, White........ ... sesentse 166,173
Fires, apparatus for extinguishing, E, Harrl

Floor, fireproof. L. P. ROGErs ........o vivvns

Fork, horse hay, T. M. Edwards...,

Fork, spiral hay, A. Shellenberger...........

: . 165,90

Halls, preventing reverberations {n, W. B, (,lrlocx 166,916

Halcers, clamp for, F. F. Drinkhouse........... . 106,082
Handkerchief holder, H. G. Mackinney . aee 165,940
Harrow, J. 8. Beazoll.... .....c.ovn aanis . 166,001
Harrow, L. 8tudy.... cooveeninan . 166,156
Harrow, rotary, W. G. Reed. veenss 165,048
Harrow sulky, D. F. Shaw.... . . eeveness 166,008
Harvester, J. P, Manny . 166 017. 106,018
Heel stiffener, W, F. p!nncy « 165,964
Hinge, C. Sho l... one 165,967
Hook, sonp, E. Kempshall.......... 163,953
Horse power, portable, C. Roberts. « 166,147
Howse coupling, A.J. Morse .....

165,957
. 166,15

. 165,00
. 165,72
165, M1

Lamp chilmney, W, H. Barnard wes 105,902
Lamp stove, E. H, Huch...... yxemid vaee 106,308
Lantern for trapping Insects, B. F. McQueen

Lap board, H. G, BLePP...cccovarnes o« covnvnne

Lateh, reversible, G. Moore...........,

168,018
165,00
104,021

6,7
. 166,108

....... 166,162

« 185,906
166,10

.......... 166,085

« 108,09

o 105,008

. 166,074
108,010
160,049
. 108,019
166,145

Needie blanks, machine for awaging, I'. M. Beors 165,976

o 08T

B LA )
168,118

AN )
164, 004
. 106,120
o 166,008

L NE

105,05
166,08
164,108

o 164, ow
166 0o
san

. 106,080
o.M

€. 0A
s, n

Press, cotton, Mackoey & Greon. oo
ross for packing putty, L. Roueher,,
Press, frait, 1. W, Heysinger,

waenn

Pulley bloek, J, Welr. ... 166,107
Pomp, J, Gezybowskl........ ee 160,925
Pump bucket, chain, J. 8, Beaszell..., . 166,062
Pump for tubular wells, J. T. Whipple.. 166,048
Pamp, wood, A, Breed . ... 165,014
Punehing machine, C. Forton....... wis . 106,154
Punohing maehine feed, F. Deming 160,078
Hallway signal, B, H, MOOTe,...oovaees . 106,00
1ako, horse hny, Lufkin & Allen.... 166,118
ko, horse hay, Wood & Taylor....... . 106,170

ke, revolving horse, J. B, Randolphi. ... 106,000
Refrigorator for palls,ote., romovablo, J,C.Jones 166,110
Hoglvtoring machine, C, M. Cady, ... . 106,081

o

Iegulntor, food water, I, Dreyfus, . . 166,081
Hognlator, feed water, G. Henry,. . 166,924
Ribbon ranner, C. Young........ .. + 165,070

Itoek, ote,, wedge for splitting, T, (‘o-lwy . 160,084

Roll for rolling round fron bars, J, H, Helm, 165,907
RuMes, machine for making, J. A. l’lpolr) eres 5,500
Sack holder, J. L. Milibiser ...... oY 5 . 166,19

. 165,982
. 165,973
166,107
. 165,016
oo 166,190
vee 165,940
e 100,126

Sack holder, adjustable, H. W, Llnrk
Saddle, riding and pack, G. E, Aibee,.
Safe, Hroproof, T, Hyatt
Sash holder, W, H, Plympton,
Sawmlill, elroular, D, Rawson,.. ..
Sawm'll bead block, L. W. Pond..
Sawing machlne, scroll, G. Mercor,
Soales, wolghing, H, M. Weaver,..
Seraper, rosd, J, W. Wihlson. .......
Serow machine, metal, J. F, Webster,........... 166,166
Sorows,machine for threading wood B, A, Mason 166,121
Boparator, grafn, J, W. Johnson, ....cooeoeivnnnes 165,931
Sowertrap, O, Lowls. .cocaaieivcsnssinn.s arnnsnses 166,116
Howlng machine,L. J. Crccemu o . 166,071
Sowlng mochine, R. Whitehlll. .........
Bowing machine caster, A. C, Wnt..
Sewing machine for ruffing, T. Robjohn (r)...... 6,56
Sewing machine gulde J. H. Trowbridge,.
Shado roller, sheet metal, A. H, Knapp.....
Sheet metal rollers, forming, A. H. Koapp.
Sheet metal shaderoller, A. H. Knapp....

Shirt bosom, F. C, Goodwin........ .

Shoe fastener, G. P, Reeves..... > asemp

Slecve protector, O, H. Dunn.  ...cee wi cevs wee

Blelgh. A. A.ADbORL........ccoccnvenmsren

Spark arrester, ete,, W, MceK . Thornton. .
Spoollng machine, §. D. Learned...... Shdenstnses o V6,016
Sprinkier, rose, W. T, Voso.......oonurn P A L
Stereorcope, A, Qulrolo, (r)... - 8
Stool, kneellng, W. Cahill, (r). 6,51
Store counter, W, Volkland.... .. coouver cons oan 166,043
Stove cover lifter, Edgar & Bardell., wee 108,084
Stove grate, J. W, Collins......... & R LR )
Stove heating, W, WICKKISOr......co  vovennnncss 106,000
Stove, lamp, E. H. Hueh........ warasenisutissdonvis. JOOLID
Stove, fne heating, M. A. Cush cenes 100,072
Stoves, parior cook, W. Doyle. .. ....ov... 165,919, 165,90
Stove plpe elbows, machine for, J. F. Fleal.. ... 106,29
Stoves, magazines for coal, J. P. Richardson..... 166,144
Stoves, oven door for,J, C, Barnes........ e 108,913
Straw board, maoufacture of lined, 8. ¥, Fleld., 165 087
Sugar moid, M. L. Senderling... ..... spsee oo 166,150
Table, folding, J. E. Root... ... ... e 1O, 0651
Telegraph, ic, Wh ABIM crees 106,168

Telegraph for transmitting music, £, Gray, 100,066, 166,006
Telegraphs, magoes for, Wheatstone & Strobh.. ... 166,169
Telegraphs recefver for electro-harmonic B Geay 165,00
Telegraphs, sigual box for firealarm. M. G. Crane, 165,914
Telegraphic fire alarm repeater, Gamewell of al., 165,92
Thill coupling clamp, L. B. Prindle.......ccvuuueen 166,141
Tlle-making and laying machine, B. Hoffheln.... 106,104
Tobacco, compound for preserving, G. E. Sterry 166,118

Tollet glass frame, J. Hollely....... cocvvvennnnsea 166,000
Toy, Q. F.MOrs0....ccccoie cavenonen oo oe eee 166,025
Toy torpedoes, machine for mnk!uc. . H. Spear 165,90
Truck, nand, B. L. Pratt........ cee 168,140
Truck, hook and ladder, Kley & Higgln e 165,012
Trunk strup, G. E, Albee......cvvvunns +ou 106,088
Tyre tghtencr, Horton & Hayes,..... v.e 166,105
Valve, gate, E. Russell......ccovunien oo 106,002
Valve,steam, J. Hare.. ceeranenss 106,002
Valves, stop, G, W. Eddy...... 165,088, 164,088
Vogotable washer, P. P, Roberts. caenes 106,146
Vehicle spring, C. Bauer....... . 106,000
Vehiele spring, J. D. Sarven Lo 105,900

Vehlcle top, H. W. Warner.. LA L)

Vehicle wheel, J, C. Garretson. LR
Vehicle wheel, E. Bhaw........... .

Wagon, dumping, W. H. Henkel....... venes 106,104
Wagon, dumping, M. C. & H, L, Melgnw.......... MR R
Wall paper exhilbitor, W. H. Hazzard........... .. 106,000
Wash bowl, H, M, Weaver .. ........ wns e 106,000
Washing machine, C, C. Bishop, coe 183,000
Washing machine, E. A. Jonow... v 106000
Washing machine, N. Lengley..... 105, hos
Washiing machine, A. B. Wroth , . 165,00
Water, apparatus for ojeeting, 1, l)mrluc 104,080
Water metor, H, M, WHOOX,....ooviiii. 168, 900
Water moter, Winzor & Dland ... .. 106,178
Water wheel, H, W, Hawloy, .. 106,000

Waxlng compound, L. I, Mears
Wonther atrip, ¥, Floury.. 4
Woll, M.T. & M., C, (lmmun m. g
Well tublng, W. Patterson........ L1048, 1w
Windmill, T, Kellogg oo 100,014
Wire caps, machine for nnlnhlnl. )\ n llu e .. 166,000
Wire caps, machine formaking, A. De Mestre,. . 166,008
Wire caps Lo bottes, applying, A. De sl“un.,.., 166,017
Woods, making imitation, G, V., Hann....... ... 166,000
Wrench, MeCormlok & Baker

« 108,M9
AR AN -3
6,00

DESIGNS PATENTED,
S 40 —SrEax Poxr, 1o, <D, A, Burr, Philadelphia, s,
S.406, —Gram Vesxr ~E, Finney, Plilisdeliphis, P,
8,407, —Croan Box,—¥. Haehinel et af,, Now Orloans, La,
B, —~Tox Dank.~J, Hall, Watertown, Mass,
5,490 to 858, ~Oaxrrers. 0, Holnigke, N, Utrooht, N.Y,
B020 1o 8,507, ~Canrers, <1, Horan, East Orange, N, J
SO < CANrnTs . ~L, G, Malkin, New York olty,
N,029 1o 8,584, 01 Crorn,—C, T, Moyer, Dergen, N. J,

KA L0 B, 6US, ~Canrere K, 8, Koy, Dracat, Mass
5500 10 B, 000, < Canrers. <0, 01, Buith, Ennuld, Conn,
K500 Lo B850, ~Fannios, K, O, Clark, Rockyille, Conn,

BOHMEDULE Oop I’A'l‘lll' FEEN,
On osch Cavoat :
On esch Trado mnn
On Ollng each apnlication ror . hhﬂ (l'l
On Isuing each or.ginal Patent
On Appeal 0 Examnere-in.Chiet..........
Un sppeal to Commisstoner of Pstents. ...,
Un application tor Relmue............
On Aling & Disclatmer,...........oovees
On sn spplication for Destgn (3% nu!).
On spplioation for Design (7 yoars),.

Un sppliostion for Design (14 yoars) POPFNNNR. © | |

[AvcusT 28, 1875,

CANADIAN PATENTS.
Liar oF PATENTS GRANTED IN CANADA
July 24 to 81, 1875,

5.017.—J, Prentice, New York olty, U, 8, Clgar mola
July 24, 1¥55,

5,008, —~A. G. Haskell, North Andover, Mass,, U, 5. Lite.
preserving bed, July 24, 1575,

5,019 ~W. L. Pawleson, Ban Franciseo, Cal,, U, §
Simoke consumer. July 24, 1875,
5,000, —~E. Heley, Dublin, Treland,

July 24, 1875,

5,02, ~T, Herron, Ottawn, Ont,, et al,
24, 1875,

6,24, ~8, Bpleer, Goderteh, Mioh,, U, H. Hawmo loek
July 21, 15875,

5.28.—D. R. Proctor, Gloucester, Masn,, U, B, Spark
nrrester. July 24, 1875,

5,084.—8, M, Barré, Montreal, P, Q.
stroteher. July 24, 1505,

5,005, —J, Fensem, Toronto, Ont, Hydranlle elovator,
July 4, 1875,

5,006.—8. T, Waggoner, Mattson, Mich,, U, 8§, Folding
table, July 27, 1855,

527, —C. G. C. Simpson, Montreal, P, Q.
wheel, July 27, 1595,

5,083, —F. Dodge et al,, Oswego, B, Y,, U. 8. Yest ma.
chine, July 30, 1575,

5,029, —H. Rogers, Eureka, Cal,, U, 8. Lock, Jalym,
1875,

S5.00.—A. S. Acker, Lockport, N. Y., U. 8, Hoe,
Jaly 30, 1575,

5,081, —D. M. McPherson, Lancaster, Ont,
July 30, 1535,

5,002, —J. Stubbs, Mount Pleasant, lowa, U, 8. Road
scraper. July 30, 1875,

5,085, —A, 8, Hopson et al., Vialnview, Mion,, U, 8.
Vehlcle spring equalizer. July 2, 1875,

5,084.~C. L. Riker, Rochelle Park N, J.,
for excluding cold, July %0, 1§75,

5,005, T, F. Gordon et al,, Rouwseville, Pa.. U, 8, Pro-
coss for decolorizing and refining petroleum, Jaly ™,
15,

5,006, L. A. Dodge, Keeseville, N
Ing device. Jaly 3, 1575,

5,007.—A. T. Jones, Clinton, Wis., U. 8. Food presery-
Ing process, July %0, 1475,

508, —J. Rigby, Montreal, P. Q. Gas from petrolesm.

2dvertisements,

onck Page « « « « « « $1.00 & line,

Inslde Page = « « « « « 75 cents u line,
Engravings may head advertisements ol the same rote
per line, by meazurement, as the letter press, Adver-
tisements must be recefved at publication office as
carly as Friday morning to appear in next wsue,

(OR SALE-50 H. P. Stationary Engine and
Bolltr. vna b ot vmmn ctmhr s.w Mill; u-o

.ud Bollcn. Pn h s ur%* nelun‘l rudt-

ru Co., h.

W.tN'l'xD—l:u:Mhhel!. b!ctbe Boston, Re-
ore
T

Printing machine,

Chorn, July

Troning bosrd ang

Rallway car

Choese hoop,

U. 8, Lining

Y., U8, Nall feed-

late Gee;
dimensions to be aboat 5 feot by 15, M Lo 2 lneh oyllc~
der, AP, K 4 m?o-

Address
pany, &8 Congress St., Boston, Mass,

CHET DRILLS & WRENCHES
Drills $5.00 to $15.00 eacli. Send
wo card (uutdo‘n LowrLt
RENOH CO., Worcester, Mam,
ACTORIES TO LET AT HAVERSTRAW,N.Y.,
ON HUDSON RIVER.—Two large Brick Fiotories
?Nll'el’ I stories Mx¥0, vtu:enou-lon. 1wt s
Wxxe: abundant 'nar power In uc §tur-
bine and overshot vh«z&rﬁl road ud teamboal coni-

munieation with ‘{c' 1 o+ Midross
OHN le Ilnvmmv. 15

{'OR SALE—In Danbury,Conn,, o Lumber Yard,
Planing and \Ioumn{ mll. wllh Stoam Power and
inchinery, now manufac oors, Diinds,
Mouldinghs, Wood Turning, !hml und Ulroular Sawing.
Business is of 20 years' successful oporation, Location
unsurpassed, Is a rare chance {or a good business, T'm
casy, and Indoce nl- .. For other fenlan, sd:
dress VENSE, Box &, ry, Cono.

OL'D‘ ROLLED
SHAFTING.

oont groater
Ry

:u-. " nner anm

mor 1n use 1t nndonbl«lly lho m economl
© Are also lho ”111 mnunoluron IL ln'l'ln
Gowur"l:hlo.‘;bn APPro od - g 'r
wp'l'l° nto . PRroved SNTE 1 (umu s.
\v uel
un 1or -ln by
ﬂ m’:i“ Auk&' nw&'n'ku Soigh
BLAKE'S PATENT
Stone and Ore Breaker

Cruabes all hard and brittie s

P G S

STENLIL DIES o2z s

© and sanplos 0
.llnn.

lhlndl Checks,
i S iy oo i
The HOADLEY
PORTABLE STEAM ENGINE

WITH
AUTOMAYICAL CUT OFF RECULATOR
TN o

BAUANCEOD WVt

THE BE aT

0.»7 [CONOMILAL ENGINEs

1'1EJ\. NORDLEY LO LA.-HM! MASS
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Scientific American,

141

This machine
s bullt apon
heavy  column
Inatead of »
frame, I8 much
more simple In

La  Consrue
ton. It is very
sMrong sad du.
rable, and more
easlly operated
than the oid
Myle. Frice
18, Send for

FRASK & CO,
IR Terrace 8¢, Buffaio, N, ¥
=1 00 PER DUL. for Cemont direct from Manufac
wire S lurer, on board cars or boat, 100 miles frem N
¥ Olty. PRINCE'S CEMENT WORKS, Lehigh Gap, s

Ladies‘(‘i;;n;di in thefrown City or Town.

Address Ervis M'r'o Co,, Waltham, Mass,

price st and catalogue.

THE IMPROVED CELENRATED
ARMSTRONG HEATER AND LIME
CATCHER removes and prevents Soales
In the Bollers by supplying them with
p\:r:l water, “u.l“oluo ILs cost In fuel
Within one yoar, partios usi seatn
should have one o

For particulars and clreu-
lars, address

BAUGHMAN, CUKTIS &
KNIGHT, MANUFACTURERS,

Toledo, Ohlo,

Muaohinists WANTED 1o act
o Local Age
L ASON'S PAT'T FRICTION CLUTCHES

are manufactured by Volne Co,,

Providenoo, K. 1. Agents, L. B nll‘o:ﬁ{»":ﬁ":tn‘|
oL 4 s Lo B, y reet,
New York i TAPLIN: KIUK & GO. Akrod. Oblg "o

P. BLAISDELL & CO..

Worcestor, Mans.,
Munufactarers of the Hialsdell Patent Upright Drllls and
other first-olass Mechanlo's Tools.

N. F. DURNOAM'S
TURBINE

Water Wheel.

hy Wian -ol«clucd 4 years sgo, and put

1o work In the Patent Otice, Wash-

Ington, D, C ud bas prov to be

the boest. slzes made. Prices

wor than sny other fdrst class
e, s amphlot froe

N. F. BURNHAM Yomk, Pa.

'l‘llli ROTARY HYDRAULIC GOVERNOR

socures 1o water wheols, under all conditions of la-
bor, specd unexcelled by any motive power. Always
sure, Strictly isochronous. Sent for test. Warranty un-
Hmited. Jous S. Roaxms, Treas,, 19 John st., Boston,

m Portable Engine, 4,3,6,5 h.p, Some-
The Yers thing new, best for price. Clrculars.

nAS. PLacx, 108 Reado St., N, Y.

BOOKWALTER ENGINE.

Compact, Substantial, Economical,
and Easily Managed. Guaranteed to
work welland give full power claimed.,
E%ﬁ‘}f,:?d;?u"nl"?m"’“f hlnglud(ux

' , &C,, with &

boxing, at the lgv price of ppiog

3 Horse Power.........8252 00

1) “ Tid DO . 308 50
- Al §# Put on Cars at Springfeld, Ohlo.,
N\

~ JAS. LEFFEL & CO0,,

Springficld, Ok or
109 Liberw‘sf. Now \?::rk Clty.

N EW PATENT CAR ror INCLINED PLANES,
I

convenlently arranged to carry Passengers and Ve-

cles ab the same time. Descriptive Circular sent on

application. Address J. EARN W, Civil Engineer,
N. W. Cor. 4th and Race Sts,, Cincinnafl, Ohlo,

FRRTENEL R AN e anaTy

Manufscturer of
First Class Taps, Pawtocket, R, 1.

THE IMPROYVED

NIAGARA STEAM PUMP,

Peari 8t.. Brookhyn. N.¥
‘l( 40 John St., New York.

Hubbara & Aller.

SoLE MANUFACTURERS,
ENGINES AND BOILERS,

Pulieys, Shafting and Hangers
a alty.

&D\'EB‘I’ISERS WHO DESIRE TO REACH COUN-
- try readers in the Weas’, can do 50 In the best and
cheapest manner by using one or more sections of Kel-
logg's Great .\'ew-ul-‘ter ists. Apply to

A, N. KELLOGG. 79 Jackson St., Chicago, Ill.

Blind Stile Mortising snd Bo
two Blind Stiles at once for Fixed Slats, Ir all kinds of

Machine will mortise

w  regard ess of knots, making %0 per minute, leaving
them clear of chips, and will bore for rolling slats lwrer
minute, M. BUCK, Lebanon, N. H.

MAGNETS—Permanent Steel Magnets
of any form or size, made to order by F. C, BEACH
& CO .36 Canal 5t,, New York. Makers of the coko-
Towm Thumn snd Miniature Telegraph lostru-

PLANING & MATCHING,
MOULDING, MORTISING,
TENONING.RESAWING,SHAPING

J.A.FAY &(CQ,

ciINCINNATI.O.

Piboe, complete, §373, Al
0o, Nenall Yoy Plasers and
Fianing Machine Krives,
w il are recommeniol ae
superior aad extes in quall-
ty., Jeo Secroll Werk De-
siena (rea on recaipt of
stasmp, Por clresdars glve
IRg datatlod Informatin,
Address URO. FARR,
Batlalo, N, ¥,

' Patenie® March 38, 1075

UPRIGHT SHAPING MACHINE

"CLARK & COMPANY'S

PATENT

BELF-COILING, REVOLVING

SteelShutters

Can bo readily gtted to Store Froots, Resr Windows or
other openiogs, making them

v .
Fire and Burglar Proof
And affordiug absolute protection,

ALSO

Wood Shutters

In various kinds ot wood, saltable for Store Froots, Pri-
Yata Houses Offices, and School Fartitior Clark s shut-
fers sre solf-acting, require no machinery or balance
welkhis, and cannot get out of order They are band-
sowe In appearance, And are the best and oheapest sthut
lors Ib the world., Are fitted 1o the new Tribuse Balld-
ng, Delaware and Hudson Canal Bufldl Manhasttan
BulMding, Lenox Library Bullding, Have
In dally use In every principal city throgghout Europe,
and are endorsed by the leadlng architeets of the world
JAMES G, WILSOUN, Manager,

215 West ch St,, New York,

and at London, Paris,Vienna, Berlin, Melbourne &e. &c

INDIA RUBBER,

"ul‘ Inul-;\h_nr'- n;nl';hr“l'n-!c. made into any pattern at
short notice by F. II, HOLTON, & Gold New Yo
Establistied |n 1860 e Quth

Pt
MFGEY”

AXWELL
SR AM I LTON-OH/O.a

STEEL CASTINGS.

Solfd and Homogenoous  Guaranteed tonsile strength, 25
tuns to square inch, An invaluable substitute for axpons
Alve forgings, or for Cast Iron requiring Breat streopth,
Send for circular und price list to

Mc HAFFIE STEEL CO., Evelioa 8t., Phfladelphta, | a

- Photo Engraving €o.

Rellef Ilates for Book, Nuwnpnpar, Catalogue and
Jreular Hlostrations Choapoer than Wood Cuts, The
Sclentific American uses our plates. Send stamp for
Iustrated Clreular,

Model Engiues.
Complete sets of

Castings

for making sm:
Model Steam Engines 13 in. bore, 8 In, stroke, price $4;
ditto 2 In. bore. 4 In. stroke. price $10, same siyle as cut.
Eurcka Foot Lathes only 15 Dollars. Gear Wheels and
Parts of Models, All kinds of Small Tools and Master]-
als. Illustrated Catalogue Free,

GOODNOW & WIGHTMAN, 25 Cornhill Boston, Mass

-

\\'000“‘08’1’3' SURFACE PLANERS $135. Plancrs
an d Matchers, $850. S.C. HILLS, 51 Courtland
street, New York. L
IVIL & MECHANICAL ENGINEERING ar
the Rensselaer Polytechnic Iustitute, Troy,
N.Y .Instruction very practical. Advantages unsur-
passed in this country. Graduates obtalin excellent posl-
tlons. Re-opens Sept, 16th. Forthe Annual Register,con-
taining fmproved Course of Study, and full particulars.
sddress Pror. CHARLES DROWXNE, Director.
AGENTS WANTED.

Men or women. $34 a week. Proof
fumished. Business pleasantand honor-
able with no risks. A 16 page circulay

¢ andValuable Samoles free. 83~ A postal-
_gp>% card on which to send your address
5 E? costs but one cent 'Write at once te
F. M. REED. 8TH ST.. NXW YORK
UNCHIN For the Best and Chea
g “9 ?P“uusngxgg%gg
A s
DBOP PRESSES. Muorsrows. Cox¥
3 )
John Cooper Engine M'fg Co.,
MOUNT VERNON, Olllo.\M“ -
NUFACTUKERS OF FIRST OLASS STATION " EN-
OIS Ao 10 1. P, PORTADLE ENO IRCU
LAR SAW MILLS.' STEAM BOILE
BOILERS, MILL AND FACTORY ¢
Briep GRIST MILLS, guaranteeing 80 BAxkeLs FLous
wiTit Ox% Tux nest CoaL, or 30 Barrels Flour with
One Cord Best “’ood“ also, Engines to run on 31bs,
coal per hour per indicated horse power.

4 Send for circuiars. L
TMPROVED MACHINERY for STAVE
Heading, Shingle and Handles, Cabinet Maker's Machin-
ery, Ilnﬁry Gauge Lathe, Durkee's Automatic Saw Mill
(linproved), Key Seat Cutting, Pulley Boring nd .\!llll_u‘
Mu:‘;alne- Hadid)l Drills, Steam Engines, and Balley's Voo
neering Machines, Clhfv and Sheaves for transmitting
Power cic te. T. K. BAILEY & VAly, Lockport,N. Y,

J J

IRON WORKS,
Now Haven, Conu,,
Bufide of the YALE VENTIOAL
the best and most Eeonomical,
either for land or IArino use; also
Hoxizoxrars, with or without
the Rider Cut-off,

BrEOIAL TooLs made to order,
all at prices that defy competi-
end for Clreular,

—

CliiRne L (o,

.
All alzes st low prices, E. GOULD, Noewark, .'\'_‘_._!__.

PATERNT

nndPI!qldlnx Muhinu.ﬁ! and “’no&ﬁ'man. Bouf-

ofll Saw Arbo and other wood- working machinery.
8. ASWOOD'S MACHINE CO,, § 91 Liberty 8t., N. 3.
Boud for Circulars, ete. 671 Sudbury St., Doston.

WHIPPLE'S

Patent Door IKnob.

Awarded a Bronze Medal at the American Institute Falr
for 1574, The Judges say: * Wo consider this mothod of
fastening DOOR KNOBS s greatl lmprovement ever any-
thing yet Invented for the purpose, as It ohiviates the use
of slde screws and washers, and can be regulated to sult
any thickness of Doors. "' Send for Clreuiar,

THE PARKER & WHIPPLE COMPANY,

West Meriden, Conn,, or 97 Chambers 5¢,, N, Y,

STILWELL'S

Patont Lime Kxtracting

FLEATIER
AND
FILTER

In Indispensnble to an Koo
nowlonl Use of Steum,

Parties purchasing this bhester

are, by the late decisdon of the |

b, Court, sssured of protection 15
I use Beware of lufringes
ments, New llustrated pums

phieta free

STILWELL & DIERCE M¥'G QO
Davrox, Um0

A WEEK w Male saa Femaie Agonts, in belr
locality, Coste NOTHING to try i, Partieulars

FURKK

F, 0, VIUKEKY & CU., Augusta, Mo

Bradley’'s Cushioned Hammer

bas Jarger
urable,

for po
palrs than any other Mamn
mor in use
Ouarsnteed a» rocom
mended, Address
BRADLEY
Manufacturing
Company,

BYmacuaw, N, Y

BAFETY HOISTING

OTIS’ Machinery.

OTIN, BRON, & CO

= NO. 348 DROADWAY, NKW YORK,
W HAKER SASH BALANCOE-SUPERSEDES

\ Wetonmn a
aow, Samples ¢

¥D Boxxs, Easlly attached to any win-
'nlllrh.’ll‘ h{' mall, $1.00
V. J. MoGOWN, South Unton, Ky

Todd & Rafterty Machine Co.

MANUFACTURERS OF

The celebrated (

iroene Variable Cat-Offt Bogine: Lowe »

Patent Tobular and Flue Bollers; Plaln Blide Valve Sta-

tonary, Holsting, and Portable Enginea,

Kinds. Bteam I

Tow Oakum, Bagy
Agents for the New

at's Tools; for
Bturtevant  Hlo'
WAREROOMS,

Hollers of all
um{u. Mill Gearing, Shafting, &e,, Silk,

Rope, Flax,and llcmp .\Iuch‘ncry.
on Manufacturing Co.'s Machin-
Judson's Governors and Stop-Valvos;
werd;  and  Differential Pulley-Hlocks,
10 BARCLAY BT., NEW YOURK.

WOKKS PATERSON. NEW JERSEY.

STEAM PUMPS,.

FIRST PRIZES, VIENNA, PARIS, NEW YORK,
BALTIMORE, BOSTON,

Bend for clrcu

ICHARD

lar of rl'rrnl{mlzul--d lmprovemants,
THE NORWALK IRON WORKS,
Bouth Norwalk, Conn,

SON, MERIAM & CO.,

Manufacturers of the latest improved Patent Danfela*
and Woodworth Planing Machines Matehing, Bash and

Molding, Tenoning, Mortising, Boring

and Clreular Ro-

Scroll Sawa, Ra
Bpoke and Wood Turnfng Lathe:

Shapiog, Vertical
sawing Machines, Saw Mills, Saw Arbors,
{lway, Cut-off, and Rip-saw Machines
and varfous other kKinds

of Wood-working Machinery. Catalogues and price lists

sent on application,

Manufactory, Worcester, Mass.

Wareliouso, 107 Liberty Street, New York,

Pla,

Moulding, Re-sawin

& Matching,
g and Tenoning AMachines. sScrcll
Machinery.

Saws and General Wood-Workt!
JOHN B. SCHENCK’S SONS § Matteawan ;-' ¥.
N

Send for Catalogue.

118 Liberty 5., N. Y. Clty

Stone Channeling

Quarrying

w

OR
Machine,

ARDWELL PATENT,

FOR CUTTING STONE INTO VARIOUS SIZES

AND

DIMENSIONS IN ALL KINDS OF

QUARRIES.,

STEAM STONE CUTTER CO., RUTLAND, VT.
SOLE PROPIIETORS AND MANUFACTURERS.

Has b invested In Stock
‘50 to 810.000 }-m-n:;; .nn‘d“p.\ld w0 \pcr

cent, prone, **

How to do 11."" A book on Wall Slr\‘t\f.

sent free, Tuxanipox & Co. Bankers, 2 Wall 8¢, N,

ITHERBY, RUGG & RICHARDSON, Man-
ufscturers of Woodworth Planing, Tonguelng,

and Grooving M

chines, Richardson's Patent lll)l\rxly:~d

Tenon Machines, Mortlsing, Moulding. and He-Saw
Machines, and Wood-Working Machinery generally, %
Sallabury r-un-(l, Worcoster, Mass 5

A

(Bhop former

2 U.5 A
occupled by R, BALL & CO.)

L. B, WITHENRRY 0. 3. RUGOo, #, M, RIOHARDSON

1TONE SAWING MACHINERY

' v

) DERRICKS & TRAVELLERS,

aTEMT AN M ANT <
PATENT ALSO HAND ANC

T.eCount’s Patent

1
MACH
et Iron Dogs

o Hieel ‘¢

Y |
Iron & Steel Clamps, Die Dog

Expandiug M
: . \;‘

t
INIST’S TOOLS.
: s“ﬂf'?fﬁ.‘..‘ff'.‘.'.".’...... :'i‘g:

."n:f

\ “
5 e
Clainp Dogs, Vice Clamps.,
Send for latest Price List to
south Norwalk, Coun,

2ess

fandrels, &¢
LE COUNT,

TO ELECTRO-PLATERS,
YATTERIES, CHEMICALS, AND MATERIALS,
D ses or W for
VoLp, BiLvER, on s A% HALL,
Manulsrturing Riectrician, 19 Bromfield Street, Boston,
Mase, [Dustrated Catalogue sent free

EAGLE FOOT LATHES,

Witk Seroll aad Clrenlar faw Attach-
. <

Neatest ¢
Prices, describes
these and every Loo) uscessary for Lhe AL
sleur or Artlean, Send for it
WM. L. CHASE & CO,,
% & Vi Liberty 81, New York,

The TOLL-GATE! [rizs Fieturs s et as

1 enleus groy Of jects 10
God! Address with stamp, F. C, ABBEY, Batials, 5. Y.

iy 8,000in Use |
Blake’s

STEAM PUMPS

r every pomibie doty, Send
r Hinstrated Catalogue,
EO.F._ RBLAKE M'P'0 CO.
5 & W Liberty Street,
New York,

W and 2 Bouth Cana

Bt., Chilcago, 1)

l FEUCHTWANGER & CO., Chemists, man-

4® ufariare and fmport many rare chemical produc-

tious, Soluble Glass, Fluoriec Acld, Nickel Salts, Marble

Putty, Bulphides, all Metallie Oxldes; keep Fluarspar,

Felspar, Flint, and fioest Sllex; Msnuganese, crystals,

granulated, and powder of the highest grade, Forsale at
r

Sis., Bo {ane

18 Falton Btreet, New York,

Patented 1868 1874,

BOLT CUTTERS.
Dies open and close and Balt
thrown out automatically,

One pattern, bolds finished bolts
on centres and threads them with
greater accuracy and uniformity
and ten times a3 fast as a chaser
in a Lathe. Highest award of
American Institute, 1869 & 1874
Wood & Light Machine Co., Worcester, Mass.

make all kinds of l[ron Working Machinery.
Also, Shafting, Pulleys, &c,

'

:"lnchlneg 01 Improved Miyles for making

SBHINGLES HEADING, AND STAVES

Sole makers of the well known IMPROVED LaW's PaTenT

BIINGLE AND HExADING SAwWIx0G Macurxe. Forcirculars
dress TREVOE & CO., Lockport, N. ¥,

LASS hIOULDS, for Fruit Jars, Lamps

Bottles, Ink Stands etc., made by H. BROOEE
15 years Con. WHITE and CexTeE Sts., N. Y. For say
thing new In glass, you wiil nﬁuln A mould (or die).
Every description of moulds for giass, rubber, zine
elc. Bend model or drawing,: Inciose stamp.

MACHINERY.

IRON & WOOD WOREING MACHINERY
OF EVERY DESCRIPTION.

Cold Rolled Shafting.

HANGERS, PULLEYS, COUPLINGS, BELTING, &¢
&¢. Bend for Illustrated éuuogae and Price List.

GEORGE PLACE,
121 Chambers & 108 Beade Sza. ¥. V. City

MPORTANT FOR ALL CORPORATIONS AND
MANF'G CONCERNS.~Baerk's Watchman's
Time Detector, capable of accurstely contr he
motion of 4 walchman Or patrolman at the ¢ s
tions of his beat. Send for eircalar.
J. E. BUERK, P. O, Box 979, Boston, Mass.
N. 8. —Thesult against Imbacaser & Co,, of New ¥ ork,
was declded In my favor, June 10, 159, Proceedings
have been conunenced agalnst Imbacuser & Co,
Ing. contrary to the order of the Court, and ¢
clock with a series of springs In the cover, an
Pat'a Oct, N, "M, Persons using these, or
clocks Infringliog on my Patent, wliil be dealt wi
ding to law,

T+ U WROUCHT

IIIIIIII ++J T RoN
BEAMS & GIRDERS
HE Union Iron Mills, Pittsburgh, Pa.

The sttention of Engineers and Architects Is calied
to our tmproved Wrought-lron Beams aod € (pat-
tented), it which the compound welda betw
and Sanges, g
mode of manufacturing, are entirely avolde

Ve are pre-
pared to furnish all sizes st termns as favorable as can be
obtalned elsewhere. For descriptive lthograph address

Carnegie Brothers & Co., Unlon Lroa Mills, Fittaburgh P

An deutfdhe Crfinder.

Dicje grofe und thitige Clajfe unfrer Bes
pdlferung madjen twir befonderd  darauf
aufmerljom, daf unijre Firma durd) ihre Ver.
bindung mit Weihington und ben europdijden
Hauptjtidten, bejondere Vortheile jur Erlans
gung von in- und andl@ndijden Tatenten
bietet.

Qeder Erfinder, gleidviel welder Nationalie
tdt angehorig, ift durd) die liberalen Patentges
jege der Bereinigten Staaten jum Patentiduy
fiir Grfindungen bereditigt. lnfre Firma ift
bereit, gejiiitst anf 26jafrige Srfabrung, deutide
@rfinder jeder Reit ju berathen und ju mifigen
Preijen rajd) und pinltlidh Patente ju erlangen.

Die Deutfdhe Section it in den Hinden
fibiger beutider Jngemieure, ‘adje in dex
Difice perfonli® mit Erfindern berlehren
erbden,

Der Scientific American” witd in fcinen
Epalten die bedeutendeven Srfindungen bee
{predyen.

Sorrefpondeny erbeten und prompt beant-
wortet, Pamphlere in deutjhee Sprade wers
den auf Berlangen franco jugefandt

Wdreffive:
Wunn & go.,

v, widientific American™ Patent Agentur
! 37 Mart Row,

Naw Yory Oite

—— —
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S 5~ EMERSONS PATENT UNIVERSAL AND ADJUSTABLE SAW SWAGE SENT PREPAIDON REGEIPT OF PRICE 8500, &7

N.B.SEND POSTAL CARD FOR CIROULAR AND PRICE 1157 70 EMERSON.FORD & CO.BEAVER FALLSPA. New Orle ans

Ciroulation larger than that of all the | . ,...._we wip you oursa el s We wani the Finer Tootn in tnis saw atio. s tho oer swiinge [ Pacific Railway Company,
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flren consent to transport property for exhibition, free
both ways, upon the usual conditions:

Erie Rallway; Delaware, Lackawanna & Western: Al-
baoy & Susquehanna; Rensselaer & Saratoga; Northern
Central: Southern Central; Greenwich & Johnsonville;
Rome, Watertown & Ogdembnr.xb: Utica, Ithaca &
mira; Troy & Boston; Ogdensburgh & Lake Champlain;
Adirondack: Fonda, Johnstown & Gloversyille.

The New York Central & Hudson River, Utica & Blsck
River, and Boston & Albany Rallroads will return prop-

erty free,
ENTRIES CLOSE AUGUST =,
With the exception of Entries of Frults and Flowers.

5F Steam Power for Mschinery {n motion, free of
charge. Address STATE AGRICULTURAL SOCIETY,
Armaxy, N.¥.

M & Eu.’s_ Patent Offices.
Established 1846,

The Oldest Agency?r Soliciting Patents
in the United States.
) TWEN1Y-EIGH? TEARS EXPERIENCE.

NOK-COMBUSTIBLE STEAM BOILER & PIPE

COVERIN

TH AIR SPACE ROVEMENT.
Saves ten o cvcn:?er cent. C KHKS SPENCE CO.,
foot E. 5th Street N.Y.: 1302 N. 2nd St., St. Louts, Mo

SCIENTIFIC AMERICAN,

FOR 1875.
THE MOST POPULAR SCIENTIFIC PAPER

IN TEE WORLD,
THIRTIETH YEAR.

MORE PATENTS have been sccured through
ihls agency, st bome sod shrosd, than through sny other in
the world.

They employ sa thelr sseistants o corps of the most ex-
perienced men ss exsminers, specificstion writers, snd
drafamen that can be found, many of whom have been se-
octed from the ranks of the Patent Office.

SIXTY THOUSAND inventors hsve svalled
themnseives of Munn & Co.'s services In exsmining thelr in-
ventions, and procuring thelr patents.

MUNN & 0., in connection with the publieation of
¢ Boresriric Axxxicax, w0 ine Inventd

oomfer with inventors, prepare drswings, specifieations, and
] ta.stiend t) fling spplications in the Patent Office

paying the government fees, and watch eoch case stop by
- step while pending before the examiner. This is done
Y throngh telr braneh ofos,corner ¥ and Tth Btreets, Wash-
ogion.  They alwo prepare snd flle cavests, procure design
potemta, trademarks, and refssues, stend to rejectsd cssee
(prepared Ly the lnventor or other stlornoeys), procure ocopy-
righta, stund 0 Interforences give written opinions on
msttars of infringement, fursieh coples of petents: tn fact

VOLUME XXXIIL-NEW SERIES

The publishers of the SCIENTIFIC AMERICAN
beg to announce that on the third day of July
1875, & now volume commenced, It will continue
to be the aim of the publishers to render the con-
tents of the now volume more attractive and use-
ful than any of its prodecessors.

To the Mechanic and Manufacturer.

No person enguged (n any of the mechanioal pur-
sults should think of dolng without the ScoexTIvic
AMEricAx, Every number contains from six to ten
ongravings of new i uod Invents which
oannot be found (n any othor publication.

The SCIENTIFIC AMERICAN is dovoted to the
Intercats of Popular Sclonce, the Mechanio Arts,
Manufuctures, Inventions, Agriculture, Commerce,
and the Industrial pursuits genormily ; and it is val-
unble and Instructive not only tn the Workshop and

e e e

Rifle Air Pistol Complete with |
Darts, Slugs, Targets, ete., $5.00.

Recommended by Gen. Shorman, Sond for Clreul

.
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IMPROVED POWER PUNCH AND SHEARING MACHINE,
We lllustrato horewith a now power punch and shearing

maohine, manufuoturod by Mossrs. Long, Allstatter & Co., of | different angles, and are tapering,

Hamllwn, Ohlo. The machine is adapred and arranged for
the spoedy attachment of tools for the snccomplishment of all
kinds of punchiog, shearing, and bending. The jaws are
constructed to nccommodate blocks which are interchangea
ble for carrying from one to fifty punches, to make from one
1 five washors
or nuts; or for
carrylng any pe-
ouliar  shaped
punches singly
or io gangs. The
hight of the
punchies may be
adjusted to com-
pensate for wear
or grinding, and
the punches and
dies way be re-
moved withou*
disarravging the
other parts, The
machines are
made on cores,
and consequent-
ly are exceed-
ingly rigid. All
the bearings are
adjustable to
take up wear.
The counter
shafts have sep-
arate caps easy
of access for oll.
ing.

The cam works
in steel pintles
with steel bear-
ings at top and
bottom. It ex-
tends through
the face plate,
which is secure
ly locked and
bolted to the
jaws of the
press, and has a
bearing in it for
the outer end of
the cam shaft,
thus securing a
bearlng on eith.
or side of the
cam, which pre
venis the latter bending. A hand wheel is attached to raise
and lower the slide for the purpose of arranging the punches
when the machine is not running.

The illustration represents & mediam machine. Its ordi.
nary workiong capacity is to punch 1 inch dismeter through
1 inch thickness, or to cut off § by 0 inches flat or 1§ inches
round iron, The speed, when the machine is fed by hand,
is from 20 to 40 strokes; if fed automatically, 80 strokes, per
minute, Safety feed tables are attached to all sizes of the
mucliine, when desirod, also an adjustable sutomatic stop,
which is advantageous in boiler, plow, or other kindred work
This device is simple, easily adjusted, sure in its operation,
and may be used or not as the natare of the work may deter-
wmine,

Thi#® is, besides, an improved pull.off, which consists of
an iron lever which passes through a slot in the center of the
press body. It is pivoted to the front, and arranged to be
raised or lowered and fastened in place at the back by aloose
pin. It can be changed instantly to nccommodute noy thick-
ness of materinl. This is also constructed to work automs-
ticully, and to adjust itself to unequal surfaces, pressig hard
on the materia] and holding it firm)y until the punch passes
through and is withdrawn entirely, when the jaws of the
pull off are quickly raised out of the wny. This method, it
15 claimed, prevents the machine from curving, and onablos
many kinds of work to be done with safety to the punches
that could not be done with the ordinary pull-off, The pull.
off in removed from the press by simply disengaging n loose

pln,

' The aboye manufacturers mule u specialty of meeting the
requirements of the trade in sizos, shapes, and the arrangoe-
ment of tools for every varloty of punching, shearing, and
bendiog. They have, we are informed, sccomplished the
difoult task of punching all the holes in & bot horseshoo at
one stroke of the puncher. The work is as accurate as i\

’dm.u by hand, the shoe is left perfectly true; and the holes

all the same shape,  As the olght punches penetrate st
the novelty of the opera.
tion can be lmagined,

The sizes of the machines range from & punch and shoar
welghing 500 1bs., capable of punching § x § of an inch, and
to cut off §of an inch round iron, to the steam machine
welghing 25,000 1bs., which will punch 24 inches dismeter

POWER PUNCH AND SHEARING MACHINE

through 1} inches thick, or cut off 4 inches square iron cold.
The jaws vary in depth from 8 to 26 inches,

Letters patent for parts of these machines have been grant-
od, and steps taken for securing recent improvements.

Glass Comeont,

A coment to stop cracks in glass vessels, to resist moisture
and heat, is made by dissolving caseine in a cold saturated
solution of borax. With this solution, paste strips of hog’s
or bullock’s bladder, softened in water, on the cracks of glass,
and dry at & gentle heat. If the vessel is to be heated, coat
the bladder on the outside, just before it has become quite
dry, with a pas‘e of a rather conceatrated solution of soda
and quicklime or plaster of Paris.

llo:n-.

When a new bone finds its way into the student’s hands,
he observes, says Professor Elwin, some peculiarity in shape
or steucture in which it differs from the bones he is already
noquaninted with; the question naturally ocours to him: Why
does this bono assume one shape in one animal and in anoth.
or in modified Into a different form ¥ He may look in vainin
his books for an answer to his query. And yet it is points
like theso which, in my opinion, make up the true science of
osteology. It lis through eareful, constant, and intelligent
observation that theso enigmas are to be solved. Observa-
tlon, Indoors and out; close attention to the habits of the an-
fmal in question, on the one hand, and careful consideration
of Its nontomionl peculinrities, on the other,

Pako the skull of o crocodile, What do woe find? The or-
bits of tho oyes, the nasal orifice, the passages leading to the
auditory apparatus, all situsted on & plane, along the upper
flattened surface of the head. What, then, is the cause of
this? Palpably, to allow the crocodile to remain submerged
in the wator, with its nose, eyes, and oars just above the sur-

faco to warn him of the approach of enemies or prey, and
the rest of his carcass securely hidden bevesth the waters.
Tako another iostance. Observe the habits of & mole. With
what rapidity it burrows under ground, shoveling away the
earth with its fore feet. Then look at its skeleton. Wefind
Jurt what we should have expected. The boues of its fore
legs of astoundiog strength and breadth, furnished with

deop grooves, which, together with its sternum or breast
bone, which is
furnisbed with s
keel almost Jike
that of the ster-
num of a bird,
afford  attach-
ment to the pow-
erful muscles.
Its hind legs,
being  simply
needed for Joco-
motioo, are of
the normal size.
So also with the
birds. The size
of the keel of
the sternum va-
ries in propor-
tion to the pow
ers of flight
which each spe-
cles requires, for
it is to the broad
surfaces of the
sternum that the
great wing mas-
cles are st
tached. Takethe
skeleton of a
hamming bird,
which spends its
life almost upon
the wing. We
find there a keel
of 50 vast a size
that the remain.
der of the skele.
ton is reduced
to insignificance
in comparison.

In these re-
searches, one is
soon struck by
the fact that, in
the modifica-
tions in various
bones, or sets of
bones, in =mc-
cordance with tho habits of each animal, the original type
is never departed from, only modified. See, for example,
the paddle of a whale, more like the fin of a fish In general
sppearance; and yet the same set of bones which are found
in the arm of a man are again found in an adapted form in
the paddle of the whale. So, also, the foreleg of a horse
preserves the sane geperal plan. What is generally callad
his knee is in reality his wrist. It is there that we find the
little group of bones which form tbe carpus. All below it
answers to our hand—a band consisting of one finger.

Take even a wider instance. Compare the arm of a masn
and the wing of a bird. Siill greater adaptations have ta-
ken place, and yet the plan remains the same. We still find
the clavicle or collar bone, the scapuls or shoulder blade, the
humerus, ulna, and radius, answering to the same bones of
our arm, a small carpus or wrist, and finally the phalanges
or fingers, simplified and lengthened and anchylosed to form
but one series of bone, with the exception of a rudimentary
thumb, I¢is not uncommon to find a radimentary bone like
this which, in some allied species, is fully developed. The
leg of the horse again gives us a very striking example of
this. There is, 50 to speak, only a single finger, but we find,
one on each side of this little finger, two small bones, com-
monly known only as splint bones. These are the rudimen-
tary traces of the same finger bones, which in the rhinocercs
are fully developed.

Now osteology abounds in wonderful forms of structure
like these. It is a study preguant with plessurable resuits,
and 18 a really profitable study, and one in which each fresh
student may do real solid work. 1t is all the little facts ob-
served by naturalists, from time to time, all over the world,
which, on beiog colleoted together, forms the nuclous of
koowledgo, for indeed all the scientific knowledge which we
possess is little more than a nucleus, with which we aresup,
plied. —Science Gosip
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WHAT DO WE SEE!

Not a little comment has been provoked by the recent ar-
ticle entitled ** The Trustworthiness of the Senses,” in the
course of which we expressed the belief that in health our
senses are truth-telling and trustworthy, and that the cases
commonly cited as illustrating sense deception, or deception
by the senses, are really instances of mistaken judgment,
The sense does not tell usa lie, but we infer what is not
trae through haste, carelessness, or lack of knowledge. Ac-
customed to sssociate certain conditions with certain appear-
ances, for instance the presence of a gem when a particular
play of light and color is perceived, we infer the existence
of the familiar condition whenever the usually ascribed
pLtenomenon is observed. We see the play of color, and pro-
nounce its source a gem. On examination, we fiud that there
i% no gem, but merely an angular cavity in bright metal
bathed in clear or colored light. The eye was deceived and
reported a lie, men say : not so, say we; the eye reported the
appearance correctly; it was not within its province to tell
what caased the appearance. Our erroneous inference arose
from lack of knowledge of the fact that that particular play of
light could be produced in varions ways other than the re-
fractive action of a particular gem.

Sach misleading inferences are frequently made by micro-
moopists; bubbles are mistaken for solids, solids for cavities,
transparent globules for opague masses, and 80 on, the liabil-
ity to error lessening with increase of experience and know-
ledge. A potable instance occurred but a little while ago.
A mineralogist thought he had discoversd what mineralogists
have been so long looking for, the native place of the dia-
mond. In a rock with which diamonds were assoclated, he
observed ander the microscope what he took to be dinmonds.
The observation was spparently confirmed by other micro-
scopists; bat another, more scute or more fortunate, was
able to see that the supposed gems were merely minute cavi.
ties, once occupied by erystals but now empty, the original
wannts and formers of the faceted spaces having been dis.
rolved and washed away.

Bhall we say that the eyes of the mistaken microscopists
deceived them? Notatnll. Thoey saw truly all that was to
be seen, s certaln play of light, They inforred that it was
cansed by tiny dismonds, and erred, not knowing or forget.
ting that there were other ways in which such appearances
could be produced.

Take s #till more plausible instance of roputed sense de.-
ception, Cross the second finger over the forefinger and
roll a gmall object in the angle between tholr tips, I'he ob.
Joct will seem to be double. Touch gives o falso report, it is
sald, We say: No; it simply reports the contaoct of some ob.
Jects with the inside of one finger und the outsile of the
other, & sensation commonly produced by two objects sopar.
atod by the breadth of the fingers, After a little practice
with the crossed fingers, wo cease to make the wrong iuter.
pretation of thelr report, just as we have all learned to do in
the case of thumb and finger, Bo familiar are we with the
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toneh of objects indifferently botween eithor side of the
thumb and eithor side of the several fingors that we never
mistake their combined roport, The same is trus with re-
gard o our two hands; from long experience wo Iustivetive-
ly combine the double sensation they give into a single per-
eoption, Not #o, however, with hands and feet—at least
among & boot-wearing people, We are not used to feeling
objocts with oor fingers and toes together; consequently
whon an object 18 touched, say by the great tos and the fore-
flnger, the double sonsation gives n double perception,
though the object be single. Very probably the education
of savages s more complote than ours in that respeot, Sunll
wo say thelr sonses are thorefore more trustworthy ¥

Agninst the view we have illustratod so fully, several cor.
rospondents have takon oxcoption.  One says:

“ Allow me to ask, is not our judgmoent the offspring of
our gonses? Yes; and tho more scute the senges, and the
more harmony there is in their working together, the more
accurate the judgment. Blot ont of existence the five
senses, and you blot out the judgment which you mske lie
back of them, and seem to make independent of them."

To this we noed only roply that the fullest dependence, not
only of judgment, but of il the faculties of the mind, upon
the senses, may be admitted, ns far as thelr development is
conoarned, without affecting our position, Whatever their
organic connection, perception and Inference are distinot
operations; and no theory of mental action ean make n dolu-
slon of sense out of an error in judgment,

Our correspondent proceeds to describo the nervous con.
neetion of the several organs of sense with the brain, and or.
gans that the senses cannot be trusted because the nerve
connection may be deranged or destroyed, and a correct ro-
port of the senso’s netlon provented : n contingency carefully
rulod out of the discussion by our specification of health as
a condition of right action on the part of the senses. This
is not so bad, however, as the course of another who pro.

# | nounces our position absurd and foolish, and, in proof of his

assertion that * everything goes to prove the trustworthi-
ness of the senses,” gives n series of examples, all but one
of which belong to the domain not of sense but of sensibility;
for example: that one man delightsin the odor of roges while
to another it is indifferent; that one man enjoys the tumult
and ¢lamor of a battle, another abhors it, another eannot bear
it; that one man likes tobacco, which to another is disgust.
ing. The single exception was this: that a distant church

5 | spire looked to him not more that a foot long; therefore hLis

sense of sight was not to be trasted!

It is surprising how common is this twofold error, to sup
pose it a function of the eye to see size, and to accuse the eye
of inefficiency or dishonesty becauss the apparent size of ob.
jocts is variable. Our first-mentioned correspondent has in
this connection a theory that is quite new to us. ‘I have
said,” be remarks, ‘‘that the organs of sense have brain
nerves; I not only believe this, but 1 believe that they each
have more than ope brain nerve. The eye, for instance, has
a brain nerve which enables the mind to recognize form, an-
other which enables it to recognize color, another which en-
ables it to recogmize size, etc. And upon the acuteness of
these nerves depends the power of mind to recognize the dif-
ferent qualities reflected through the eye.”

The theory is simply enough, but unfortunately it is not
supported by anatomy and is flatly contradicted by expe-
rience; particularly the experience of those persons who have
taught us most with regard to what we see and how we learn
to see it—men and women born blind with cataract or some
other curable organic defect, and enabled to see in later life
by a surgical operation. To speak mildly, it is hardly just
to impose upon the eye so many functions which do not be-
long to it, and then hold it gailty of breach of trust because
it does not perform them satisfactorily.

This brings us by & roundabout way to our original en-
quiry: What do we really see?

We use our eyes in determining the size, solidity, distance,
and motion of objects, Can we say absolutely that we see
them? We frequently pronounce an object hard or soft, hot
or cold, at sight. Do we see hardness or heat? From varied
experience we have learned to associate different degrees of
density and temperature in many objects with certain visual
aspects of those objects; these perceived, we infer the soft-
ness or herdness, the warmth or cold; and #o closely united
ure the perception and inference that we are apt to say we see
what we really infer,

In like manner we infor or estimate size, distance, solidity,
speed of motion, and the rest. In all such cases, then, an act
of judgment involves many elements, sight being supple-
mented by extravisual processes, the mastery of which was
slowly geined in infancy, but so thoroughly gained that they
now soemn automatic. In reality we see only light In its va-
rious hues and shades; but whether the soures of the light
18 noar or far, solid or suporficial, it is no business of the eye,
primarily, to determine. Consequently, whon we mistake a
painted object on o flat surfuce for a solid object in open
spaco, when we think a sheot of water is ton miles across
one day and only three miles the next, whon u hawk speed-
ing through space seems motionless, when n pool of water is
mistakon for n damp flagstone by gas light, in the infinite
instances when things are nov what they seem and the oye is
churged with trenchery, that useful organ is slmply wrongly
aocused, Its duty is eorroctly done; but through Instten-
tion, haste, or ignorance, we misinterprot ity report,

Wa are not ssserting the perfootion of the human eve as
An optical Instroment. It I far from perfect; but th; un-
trustworthiness with which It is charged does not arise from
Its optical imperfection: so, in almost overy instance, In the
case of the othor wenses, 1f wo_nre deceived by them, it is

our fault, not tholrs.
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Bat it may be agked, whnt difference doos it make whether
wo rogard the sonses or what liss back of thom nn n sourca
of arror, so long as liability to mistake is ndmitted ¥

This very great differonce: The one view logleally leads 1o
the brooding apathy of the Indisn mystic, the other to the
questioning, testing creative activity of modern
To surrender ourselves to the belief that error s our normal
condition is to lose our grip of reality and drift into d
spcculation, Believing the senses honest and truth-telling,
we must regard error a8 an evil to be corrected by eaution,
enlture, and widening knowledge; where they fall lhm‘h
dullness or narrowness of range, we can strengthen and veri.
fy them by mechanical devices, Distrust them utterly, and
hope is lost; trast them, and we may pursue our course with
somothing of the confidence of the passengers of the Prairie
Belle, with Jim Bludsoo at the whe»l, when

CThey all ad falth In Bis cussodn cas
And knowed he would keep his word I

THE CAUSE OF PROFUSE RAINS,

Every one knows that the heat of the sun raises water
from the earth in the form of vapor, which becomes elouds,
thnt flont around, and at last discharge the water of which
thoy consist; this simply is the cause of rain. But we
ank the reader if he has ever considered that the amount of
water evaporated by the sun depends on the Intter's heat?
If this were increased, more water would evaporate and
more come down; and if it were diminished, less would
evnporate and less wounld come down, and the amount of rain
would diminish, as it is certain that the water which comes
down ns rain must have been previously raised by the heat
of the sun; as the sun is sometimes obscured by spots,
it must bo supposed to give less heat, and therefore cannot
rnise so much water as vapor: and under these circumstances
the sun cannot properly be the cause of extraordinarily heavy
raine and inundations. This is the theory advoeated in some
quarters, but it cannot stand the scrutiny of reason.

Mensurements show that the heat emitted by the sun isnot
regulated by the spots; while at the same time that spots
nppear, the facule, giving more heat, also make their ap.
penrance, and go far to compensate for the diminution of hent
cnused by the spots, so that the total heat emitted by the
orb is, for all praciica’ purposas, a tolerably constant quanti-
ty; and it must be rememberea Lhe* the evaporation chiefly
takes place from the surface of th: ocean, which covers
three fourths of the earth’s surface. Three fourths of this
evaporated water falls back into th2 ocean, and one fourth
on the land, or perhaps a little more, as clouds appear to be
attracted by mountains, and by preference discharge their
contents on land ; but in auy case the ocean receives back,
in the form of rain, more than nalf the water evaporated
from the surface. The circumstances attending the conden-
sation of the cloud vapors into rain are very complex; and
this operation is subject to so many various conflicting in-
fluences that a regalardistribution of rain would be a matter
of surprise, if not a total impossibility, and therefors we
see the greatest irregularity in the rainfall prevail. Insome
limited regions of the earth, however, there exiss a regular-
ity in this regard; but this is simply caused by the more
uniform circumstances in which such exceptional localities
are placed; and the causes of this regularity may be, and
have been, clearly traced by those who make the investigation
of this subject a special pursuit.

If the total amount of evaporation, over the whole sur-
face of the earth, be n nearly constant quantity, the total
amonnt of rain falling over its whole surface must also be
regular, because what goes up must come down; and if we
had rain gages distributed over the whole earth and ocean
surface, this proposition would, no doubt, be verified. But,
by the irregular distribution of rainfall, some localities may
be liberally supplied at the expense of others; or at some
periods of time, the rainfall may become concentrated into
shorter periods. If, then, such larger rainfalls take place
within the limits of the valleys which supply our rivers, an
inundation is the consequence. [t may be that the amount
of rainfall in some inundated districts is not greater for the
whole season than is usually the case, or, if it is, the rain.
fall of other localities, or on the ocean, may have been so
much less; so that, in order to account for an inundation or
n great rainfall, it is not nccessary to suppose the total
amount of water falling lins boen greater than usual.

These considerations show how unnecessary it is to look
for cosmic canses in explanation of such comparmtively tri-
fling meteorological phenomena as an extra rainfall in some
districts. Some philosophers have even gone so far as toat-
tribute it to the jets of incandescent hydrogen, ejected in
the form of protuberances (during solar storms) from the sun's
surface to o hight of & hundred theusand miles toward the
earth, which, cooling while approaching ouratmosphere, form
water., If we consider that, at a distance of three million
miles from the sun, the gravity tewards that body is nearly
as great as is the gravity on the surface of the earth towards
the earth, it is clear that this solar hydrogen has listlechance
to reach us. If it did, and if 1t combined with our atmo-
sphore's oxygen to form water, @ terrible fate would be in
store for the earth; bocause, if all the oxygen in our atmo-
sphoere wore oxhansted to combine with hydrogen to form
water, it would only form water enough to ralse the surface
of the oconn six feet, as Is easily proved by caleulation.

STEEL BRONZE AN AMERICAN INVENTION,
Woarecently deseribed the so-called steel broaze, which, a8
materinl for ordnance,is at the present time being widely dis
cussed by European military people. It is sn ordinary
bronxe of 90 parts copper and 10 of tin, of which the gun is

cast on n copper cors of less diameter than the bore The
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Intter is then reamed out until about one quarter inch less in
diameter than it is intended to be ultimately. The gun being
firmly seoured, a sorlos of conical plugs of Lined stool are
forced through it by hydraulic pressure, compressing the
metal about the bore and rendering it,as proved by extended
experimont, strongor, harder, and much more olastle. Gon-
eral Uchatius of the Austrisn Army, the reputed inventor of
this process, has been experimenting upon it sines September,
1878, but his claims as to origination are opposed by those
of Colonel Rossot of the Italian, and Colonel Narroff of the
Russian, aniny, both of whom stato that they also separately
conceived the idea of thus treating bronze guns as early as
tho year above mentioned.

The results which have been reached in testing guns of
stoel bronze, some of which have withstood the firing of
8,000 rounds without any diminution of accuracy of fire or
doterioration in any other respect, prove the Invention to be
of more than ordinary importance. This fact is certainly
well recognized by the Austrisn government, which, as al-
ready stated in a previous article, has ordered a large num-
ber of batteries to be made of the improved metal. Conse-
quently it is all the more gratifying to Americans to learn
that the so-called stoel bronze is neither an Austrian, an
Italian, nor a Russian invention, but one created by Samuel
B. Dean, of Boston, Mass. ,and patented by him in this coun-
try and in Eogland in ¥869. Mr. Dean's claim is, ‘‘ as a new
manufacture, a bronze gun in which the metal immediately
surroanding the bore is put in the condition by the process
of condensation set forth,” which process we need not here
recapitulate, since itis identionlly the same as that described
in the first paragraph of this article, and now asserted to be
theirs by Uchatius, Rosset, and Narroff.

It appears further, and the fact may not be so gratifying
to Americans as that just mentioned,that Mr. Dean patented
his invention in Austrin in 1860. Three years later a general
in the Austrian army comes out with precisely the sameides,
and is backed up in its ownership by Austrian authorities,
who reward his alleged discovery by permitting him to sell
out rights for certain countries, other than the great powers
of Earope.

Colonel Laidley of the U, 8, Ordnance, to whose sugges-
tion we are indebted for reference to Mr. Dean’s patent, states
that the records of the U, 8, Ordnance Office show that an
order was given in July, 1870, for a number of these guns,
but that, through lack of funds,the same was countermanded.
‘We sgree with the above named officer in the hope that the
next Congress will make a suitable appropriation for the in-
troduction of Mr. Dean’s invention into our service.

—040
DEATH IN THE NURSING BOTTLE,

In a city like ours where the death rate at the present
season averages seven to eight hundred per week, mostly
children, every humane person feels the necessity of in-
creased vigilance to combat every evil which tends toin
crease “ the slaughter of the innocents.” High temperatare
is one of the causes which we are powerless to combat,
Dirty streets and filthy houses we must leave to the Board of
Health. Poverty of the parents, which prevents their pro-
viding suitable food and medicine for their little ones, is an-
other cause of our great infantile mortality, against which
we can and ought to do something. But ignorance is an-
other cause, too often overlooked, against which we are not
powerless if we organize for action. The daily papers warn
old and young against the dangers of unripe fruit and stale
watermelons ; but people will indulge, and we must allow
the American citizen, howsver young, to exercise his inali-
enable right to take his own life in this way.

But there is another prolific source of infant mortality to
which we wish now to direct special attention, namely, the
patent nursing bottle. It consists of s rubber tube, one end
of which is held in the child’s mouth ; the other end, passing
through & cork, is attached to a glass rod which descends to
the bottom of & bottle of so.called milk. We might write a
column on the dangers that reside in the milk, unless spe-
clal care has been taken to obtain it fresh or by suitably di-
luting pure condensed milk. But thisdanger is well known,
und our business at present is with the bottle, or rather its
dirty tube, which should never be used more than once, then
thrown away and a new one bought.

Even when new, these white tubes, impregnated as they
are with oxide of zine, are not unobjectionable; far worse
are they when saturated with sour milk, germs of putrefac.
tion, deesy, and disease, Some of these child-murdering
Yankee inventions have reached Berlin, and have called
forth the following from s practising physician of that
clty:

“The supposed advantage of thess bottles consists in this,
that they can be placed beside the infant in bed, while other
bottles must be held in the hand all the time,  What sensi.
ble mother or nurse would leave a child with a bottle with
out watching it? The danger of the bottle consists in this,
that it is absolutely impossible to cleanse it.  When sacked
on, little particles of milk become attached to the tube and
cork ; these curdle and soon turn sour. If some of this de.
posit be placed under & microscope, we see innumerable bac-
teria, organic belngs which indicate decomposition and de-
cay. Atevery meal the cbild draws in thoussnds of these
germs.  The decomposing process acts upon what it finds in
the mouth, wsophagus, and stomach ; and the result is diar-
rhes, cholers infantum, eto. 1 will here oxpressly remark
that the ususl method of placing the apparatus in water, or
morely rinsiog It out with & stroam of water, Is In no way
suflicient, Some dealers sell a suitable little wire brush
with she bottle, but even this doos not answer the purposs,
for the apparatus is not clean by a long way after drawlog
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the brush through it several times; and who will take the
troublo to clean it o thoroughly 8 or 10 times n day? How
mueh timoe it would require!  Another disadvantage is that
the bottle is airtight, and a partial vacunm Is formed, which
rendors sucking so difficult as to exhaust the child, and it
stops before its hunger is satisfied. Hence, parents, ye who
are compelled to feed your children with a bottle, throw away
this spparatus, which can only bring destruction upon your
children, and either seloct a bottle with glass monthpiece,
which is filled from below, or take & large rubber moath-
piece, which is perforated by a small hole and can be drawn
directly over the neck of the glass bottle. This large mounth-
plece or nipple can readily be turned inside out and thor-
oughly cleaned and rubbed with dry salt.”

CLOUDS AS STORM BSIGNALS.

It is commonly believed that the barometer is an infallible
indicator of weather changes. Practieal metoorologists know
that its merits fall far short of its popular reputation,though
as an indicator of variations of atmospheric pressure it is the
main dependence of isolated observers—especially mariners
and travelers—in estimating the probabilities of wind and
weather,

In his newly published work on storws, Blasius questions
even this limited usefulness of the barometer, and insists
that observers, particularly navigators, will find a far better
guide and counsellor for safety in the forms of the clouds,
which not only foretel approaching storms much earlier
than the barometer, but show at the same time the obser:
ver's position in regard to them, and how their dangers can be
best escaped.

Mr. Blasius enters the field of meteorological discussion
witha theory of his own,and boldly pronounces the accepted
theories of storm-formation incorrect, because based on a
part only of the facts Involved. Both the leading theories
of storm development and movement—the rotary or cyclone,
and the inblowing or centripetal—are misleading, he claims,
for two reasons: first, in that they make an exceptional
form, the tornado, the type of all storms; second, because
they are based on partial observation even of that. Obser-
vations of the same storm are thus made to supporttwo di-
rectly contrary theories, the error of both consisting in the
taking of part of the storm, and each a different part, ay re-
presontative of the whole, and holding that the action of
storms is of the same nature at its beginning and through.
out its entire course,

From the unequal distribution of the temperature of the
air, and the varying effect of the sun's heat upon it, there
arise, first, currents caused by atendency to re-establish, ina
perpendicular direction from the earth's surface, both up-
ward and downward, an equilibrium which has been dis-
turbed ; second, currents caused by a tendency to re.estab-
lish, in s horizontal direction from the equator to the poles
and from the poles to the equator, an equilibrium which has
been disturbed. From the movements and conflicts of these
currents, modified by the configuration of the ground in cer-
tain cases, storms arise; and according to Mr. Blasius,
every sort of storm has its representative clond formation,
which gives timely notice of approaching danger.

In accordance with these views storms are divided inte the
following classes: (1) Local or vertical storms produced by
the rushing in or inblowing of the atmosphere to re establish
in a vertical direction an equilibrium which has been dis.
turbed. In our latitude, the summer shower is an example
of this sort of storm. Its characteristic cloud is the cu-
mulus,

(2) Progressive or lateral storms in which the equilibrium
is re.established in a lateral direction. These storms are of
two kinds: (s) Equatorial or northerly winter storms, pro-
duced by a warm current displacing a cool one to supply a
deficiency toward the pole; temperature, changing from cool
to warm ; characteristic cloud, stratus, (b) Polar or southerly
summer storms, produced by a cool current displacing a
warm one to supply a deficiency toward the equator; tem-
perature, changing from warm to cool; characteristic cloud,
cumulo-stratus,

(8) Diagonal storms—tornadoes, hailstorms, sand storms,
waterspouts, ete.—produced by an atmospheric effort to re-
establish the equilibrium of & polar storm which has been
disturbed in the plane of meeting by a pocallar configuration
of the ground: direction, the diagonal of the forees of the
two opposing currents transversely through the polar storm ;
characteristic cloud, conus, heretofore known simply as the
tornado clond.,

It is In the first described storms that the barometer is
cblofly of use as a predicter, especially in the torrid zone,
whero they attaln very great dimensions. In the temperate
sones they are of less lmportance, and cannot be long foreseen
by the clouds,

In the next class, the barometer Is of less advantage, the
clonds indicating the approach of such atorms from balf a
day to a whole day before the meteorological instruments
begin to show any change. These storms generally come
from the northeast, and report themselves in advance by
means of hazy stripes of stratus cloud above the southern
horizon,

Of still less uge is the barometer in foretelllng the polar,
poutheast, and southwest storms of summer; for In those
which sre most violent and destructive, the worst is over be-
fore the barometer bogins to fall. It is from these that tor-
nadoos originate.  They do not send their warniog clouds so
far in adyance as the northeast storms, but, on the other
hand, they do not extend over so Iarge a territory, and travel
much more slowly, especially when about to become destruo-
tive. Thelr cloud sign Is a long bank of round black clouds

along the northern or northwestern horizon. If rightly in-

torpreted, these not only indicate the approach of the storm
onrly enough for safety, but also tell which way to sall to
nvold them, They can generally bo seen from one to eight
hours before the middle of the storm arrives; and the more
violent the storm, the slower its approach., -

The loca-progressive or diagonal storm is an offspring of
the foregoing, but differs totally from the other kinds of
storms in origin, motion, and appearance., Its area s the
smallest and its effects the greatest of all. It arises at the
calmination of the southeast storm, that is, where the polar
current balances the equatorial, and the region of conflict has
become nearly or quite stationary. If any local advantage
is given to either current by the configuration of the ground
at this stage, a whirl or eddy sy be produced and a rotary
storm generated, traveling in the diagonal of the forces of
the two currents through the region of ealm between them,
its course delineated by a long black bank of clond. Its first
sign is a rotating disk of cloud,darker than ordinary, formed
by the sudden and profuse condensation of the molsture con-
tained in the air of the equatorial current, which Is suddenly
thrown into higher and colder regions.

The art of cloud-reading, Mr. Blasius is good enough to
say, is easily learned. The best time to begin the study is in
midwinter, when the irregularities of the earth's surface are
partially obliterated by the snow, and when the horizontal
air currents which produce the progressive storms and their
registering clouds are less disturbed by upward currents.
*‘ The experience gained in the repeated forward and back-
ward oscillations of these currents will prepare the student
for the more complicated influences and effects which the
vertically rising currents, the originators of local storms,
bring into consideration as the season advances, A year's
observation will acquaint him with the cycle of phenomena
and make him a relisble weather prophet, at least for every-
day purposes'—presuming, of course, that he has taken
pains beforehand to learn the significance of elementary
cloud changes, as indicators of the direction and character
of aerial currents and conflicts.

SCIENTIFIC AND PRACTICAL INFORMATION,

A NEW EMERALD GREEN.

Any pigment which approaches in beauty the fearfully
poisonous Paris green certainly deserves attention. One of
these is said to be an hydrated oxide of chromium, prepared
in a peculiar manner and known as Guignet's green. We
doubt the statement that it is not poisonous; but it is, at alf
events, far more harmless than Paris green, or any other ar-
senical color. It is prepared on a large scale by fusing to-
gether, on the hearth of a suitably constructed flame furnace,
st & dark red heat, 8 parts boracie acid to 1 part bichromats
of potash. The mass swells up, much oxygen gas is evolved,
and the substance is finally converted into s beautiful green
double salt, a borate of chromium and potash. By repeated
washing with bolling water, it is decomposed with hydrated
oxide of chromium and a soluble borate of potash. After
suitable washing and very fine grinding, this oxide of chro-
minm has a most beautiful shade of color, covers well stands
the air and light, and is only attacked by boiling concentra.
ted acids. On a small scale, this green pigment may be pre-
pared in a porcelain crucible.

VANILLA AS A WASTE PRODUCT IN THE MANUFACTURE OF
TAFER,

We take the following interesting suggestion from a re.
cent number of Iingler's Journal: In the preparation of
wood pulp for paper, fine wood is treated to a solution of
caustic soda under high pressure iniron boilers. After the
operation the solution contains the soda salts of resinic acid,
humic seid, and earbonio acid, and some other resinous bod-
fes. Tn this solution the soda salt of vanilla must also be
present, If it has not been destroyed by the high pressure
and temperature, The presence of this body is indicated by
the intense vanilla odor which always appears on treating the
above liquor with acids and allowing it to stand a few days.
The writer above referred to has not yet succeeded in obtain-
ing crystals of vanillin, and hence does not describe his pro-
cess in full. If any of our readers possess sufliclont quanti-
ties of this lye to experiment upon, we have strong hopes
that their labors will be rewarded with better success than
those of our German friend, and that America will one day
boast of & vanillin factory,

ALUMINDM,

According to Winkler there are at present four aluminum
manufactorios, which produce about 85 ewt., per annum,
Of this quantity 20 owt. goes to France and 15 to England.
Aluminum is also made in Berlin.  The price for a number
of years has been $12 to §15 per 1b, It s not probable that
1t will be produced cheaper than that. This fact, with its
unchangeability aud lightuess, belng 8 times lighter than
copper, 4 times lighter than silver, and 7 or 8 times lighter
than gold, render it excellently adapted to coin, especially
as it is eaxily colned,

Kansas Clity Industrial and Agricaltural Falr,

It is intended to hold a fair at Kansas City, Mo, 10 be open
from September 18 to September 18, both Inclusive. An
unususl futerest is being taken in this meeting, as the Kan.
sas State Fuir will not be held this year, and the exposition
at Kansas City will bo the only one held in Missourl, west
of St. Louls. Liberal awards of diplomas and gold, and sil.
ver, and bronze medals for merit in all classes of articles
will be made; and proper arravgements for the care of ma.
chinery, ete., have been perfocted.  Furthor particulars will

be found in our advertising colmmns,
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A NEW GUNBOAT.

Myests. J. and G. Renolo, of Greenwich, Fogland, have re.
cently Isunched & gunboat, the Bermejo, bullt for the Argen-
tine Republic. She is inwnded to earry n 26§ tun, 11 fnch

‘Armstrong 600.pounder gun, nnd is after the arrow and Bo-

netta type, now belng constructed for the British pavy by
the same firm. She is of the following dimenslons: Length,
105 foet; beam, 30 feet; and depth, 10 foet 6 inches, having
s draft of water of about 7 feet 6 inches when loaded, with
an intended speed of about nine kuots per hour, There are
two pairs of inverted compound twin sorew
enginen, ench driving a separate screw un.
der the quarter, They are expected togive
out, whon at full working, an indieated pow-
er of about 400 horses. She In also fitted
with a steam stearing appsratus, enabliog
the gunner to point the gan by mesns of
tho rudder, without the vecessity for sepa-
rate means of training. The rudder is un.
ususlly large. A small temporary forecas.
tle is to be fitted forward to enable the ves.
sel to procee! with more comfort and safe-
ty 10 her deatination, the River Plata.

The gun platform is movable, ns in the
British gunbonts, and lifts and lowers by
means of screws worked by a small engine
for that purpose; the same engine is vsed
to work & pair of hydraulic pumps, which
wiil supply power to load and ram the gun.

- Q—
Compass Variations on fron Ships,
1t is now belleved that some of the sud-

den and hitherto unaccountable changes in

the deviation of the compasses of iron sbips

—which are often unsuspected until aileged

as the only conceivable cause of the vessels

running ashore—are the effects of an un.
equal and varying distribution of heat
over the iron hull. Sudden slight changes of compsss de-
viation, not exceading five degrees, have been mnoticed on
board iron ships oo our American coast, and these are now
attributed to changes in the hull, occasioned by the vessal's
passing from warm to cold water, and the reverse. The
warm tewperature of the Gulf Stream, taken in connection
with the cold counter current, msy accouot for many of the
saspected compass errors on iron ships, and the devising of

a remedy for this would be an excellent subject for study on

the part of an enterprising inventor.

DRIVING PORTABLE TOOLS,

We illustrate herewith a mode of working portable tools
for drilling, boring, sawing, polishing, etec,, designed and pa-
tented by Mr. John Paterson Smith, of Glasgow, Scotland.
As the srrangement will, says Engineering, probably at once
remind our resders of bair-brushing by machinery, as the
plans realiy consist in adaptations of the mode of driving a
rotary brush, used by the hair-cutting fraternity, to the va-
ried requirements of the workshop.

Fig. 1 ot our engraving is & perspective view, showingone
method of operating with & portable tool. In this figure, ¢
is an overhead shaft, driven from the prime mover by the
belt, 7, and pulley, g. The shaft, ¢, is carried on bearings,
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A A, and has planed on it a groove or key way, f, running its
whole length. The pulley, j, is bored out for the nhaft, and
fitted with & key or feather to sult the key bed just men-
tioned, and It Is, moreover, so mounted as to be oasily moved
or shifted along the shaft 1o any portion between the bear-
Ings, A A; this polley, j, has formed in its periphery a V
groove to recelve tho elustic or other endloss band, &, which
conveys the motion to the grooved pulley, ¢, of the portable
tool. Zrepresents the work to be operated upon, held in the

vise, m, attached 10 the workman's bench, n. The hands, o

THE BERMEJO.

NEW GUNBOAT

o, of the operator grasp the handles on the movable tool,
and guide and direct it when in operation, as shown.

Fig. 2 is a longitudinal versical section of a tool suitable
for drilling, boring, widening, or other purposes, similar to
the modification delineated in Fig. 1, In Fig. 2, a is the
center spindls, having one end formed as a socket to receive
the drill or other tool, b, and on this spindle, a, is fixed tho
V grooved pulley, ¢, for receiving the driving band or power
transmitter. Two tubular or loose handles, d d, are also
mounted on the spindle, so that the latter rotates within
them.

Fig. 8 is a side elovation, and Fig. 4 a sectional elevation
of means for fixing driiling, boriog, or other cutters in hold.
ers, when tools are arranged to be operated as portable band
tools. In these figures, a is the cutter holder, having one end
formed to enter the socket of the portable tool spindle, while
the other end is taper or cone-shaped, with a slit, b, to re-
coive the small steel cutter, d, and the bridge of the taper
thimble, 6. The taper thimble, ¢, is bored out to fit the cone,
and has a bridge at the wide end to pass up the slit. The
steel cutter bears on this bridge; aud the harder the cutter is
pressed on the work, the more firmly the taper thimble com-
presses the slit cone and causes the slit cone to grip the cut-
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Fig. 51s & sectional olovation of a bevel gear tool sultably
for oporating in a horigzontal, vertical, or angular direction,
In this view, @ Is the central spindle, baviog one end formed
as a socket to reesive the tool, b.  The V-grooved pulley, ¢
runs loose on a stud handle, d, fixed in the frame, ¢, which
Jatter is also bored out to recolve the central spindls, a, and
back center scrow, A.  The grooved palley, ¢, has fixed on it
a bevel tooth pinion, f, which gears into and actostes the
wheal, g, on the center spindle, a.  Thoe adjusting serew, 3
is fixed into framing, ¢, by cotter, 7, and the box screw back
center nut, §, I armnged in the usual way,

Fig. 0 ia n plan of a single spur-geared
boring, drilling, widening, or other tool,
cially useful where the work to be done iy
of a heavier class than is suitable for the
modification represented In Fig. 2. In thiy
case, a In n contral spindle baviog one end
formed as n socket to recelve the cutter, b,
The V grooved pulley, ¢, Ia fixed on & coun.
ter spindle, ¢, running in beariogs in the
frame, ¢, which is also bored out to recelvs
the center spindle, a, and back center screw,
h. The counter spindle, d, has keyed on it
a tooth pinion, f, which gears into & wheel,
g, fixed on the center spindle, a. The ad.
justing screw, k, is fixed into the frame, ¢,
by the cotter, {, and the box screw back con
ter nut, 4, is of an ordinary kind; k is  han.
dle fixed in the revolving frame, ¢, by means
of which the driving pulley, ¢, snd spur
pinion, 7, are carried round the periphery of
the spur wheel, g, thus giving means for
tightening ap the driving band.

Fig. 7 is a section of a grinding or polish-
ing tool, arranged to be worked in the same
way as the drills already described. Inthis
figure, a is the center spindle, on which are

fixed the disk or collar, b, and V-grooved
pulley, . The disk, d, is free to slide longitudinally on the
spindle, a, and to adjast closer to disk, b, by screwingup the
nut, ¢. The cylindrical grinder or polisher, f, Is held be-
tween the two collars. b and d.  On the spindle, a. two loose
guiding handles, g g, are mounted, so that the spindle rotates
withio them; the collars, A A, keep the handles in position
on the spindla,

Fig. 8 is a front elevation of a sawing or cutting tool, also
driven in the same way. Here a is the center spindle, on
which the tubular bush, b, with enlarged collar, ¥, for fixing
saw, freely revolves. The V-grooved pulley, ¢, is keyed on
the tubular bush, . The collar or disk, d, is free to slide
on the tubular bush, b, and the saw or cutter, f, is held be-
tween the collars, b’ and d, by screwing up the nut, 2. The
guiding handles, g g, may either be fixed to or free to rotste
on the spindle, a.

‘We need merely add that there is a variety of light work
for which tools so driven might be advantageously em-
ployed.

o

A POUND of copperas dissolved in & pailful of soft soap,
and, when thinned with water, applied to onions, is good to
keep off the maggot and to promote the growth of the
onions.
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SMITH'S MODE OF DRIVING PORTABLE DRILLING TOOLS, ETO.
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s v‘:;:“.; Grape Vines In ¥ranes,

¥, . Y, Biate Eaotomologist of Missour), has Iatel

mum:fmm l?r;nco, whaere hu?:'u been on o tour of ln’
wpection among the Empogrowing reglons. He was wver

where recelved and troated like » prince, dinners wore .lmy.
in his honor, and every possible attention shown to him In
public and In private

The particalar reason for these civilitios in the fact that
Mr. Riloy was the first 1o eall the attention of the French to
the fact that & slmple remedy for all thelr troubles in eon
nection with the grape vine disease was the substitution of
oortaln spocles of Amuerican vines by him named  Thess, he
affirmed, would ylold good wine tn France and be free from
the post,

Home of the wine growers tried the experiment, which
was continued the next yoar and that following; and the
Nuccons bas bocome o well established that extensive orders
have now been sent to this country for vines, In fact It Iy
believed the demand from France will be so groat that our
narserymen will be anable to fill the orders for exportation
this season. Mr. Riley saw plantations of Amerioan vines
flourishing in France, where the native vines had been utterly
destroyed,

c-——
A NEW CIRUULAR COMPASS,

M. Emlle Duchomin subwtitutes for the ordinary compass
noedle two concentrio oircles, A B, In the annexed engraving,
connected by a crossplece, C, of aluminam or other metal.
The maximum of magnetization starts from the N. and 8.
poles, and decrenses to the noutral points, » n, as Iy indica-
tod by the dark shading on the clrcles in the 1llustration.

This compass is sald 1o be much more sensitive thun the
needle, to be less affected by rolling of the ship, and to be
much less sluggish than the liquid compass. These facts
were adduced by recent French naval tests of the instrument
in comparison with compasses of the usual construction,

Centennial Notes.

About $3,500,000 have been subscribed toward the build-
ing fund, leaving & deficit yet to be made up, according to
the reduced estimates, of $£2,000,000. This is exclusive of
the cost of Memorial Hall ($1,500,000). which is guaranteed
by Philadelphia and the State of Pennsylvania, over and
above their subscription. The latter amounts to §2,575,000
out of the $3,5600,000, leaving $925,000 as representing the
total recelved from the balance of the Union thus far.

France wants special laws enacted by Congress in ordoer to
protect her exhibitors from piraey of their inventions by the
“ grasping Yankees." The French say that they passed
such enactments for the benefit of contributors to the 18067
show and thatnow we should go and do likewise. If we
remember rightly, the French laws did not prevent sundry
grasps of American inventions at the 1867 Exposition, and
exhibition of the same in French shop windows, for sale,
while the owners waited and sought for redress which they
never got. We have no illiveral policy whbich prevents
foreigners taking ndvantage of our patent laws, and thus se-
caring full protection for their ideas with as much facility
as our own citizens; and such laws we think will be found
10 answer every purpose of preventing piracy, without any
additional Jegislative tinkering.

The Director General of the Centennial has issued the fol.
lowing rules for the information and guidance of exhibitors.

The space granted to an exhibitor within the building 1s
available floor space, exclusive of the intermediate passages
between the exhibits.

There will be no charge for space, but all platforms,coun-
ters, ornamental partitions, shiow cases, and appurtensnces
must be erected at the expense of the exhibitor; but they
must not exceed the following hights without special per-
mission from the Ohief of Bureau:

Snow cases nod partitions: Fifteen feet above the floor.

Counters: Two feot ton inches above the floor, on the side
next the passsge way.

Platforms: Oae foot above the floor.

Exhibitors have the priviloge of placing railings of ap-
proved design around the space allotted to them, of the uni-
form Light of two feet six inches above the floor level. The
floor space granted Insludes the area embraced by the railing.

Ewh colamn within the building will be lettered and
pumbered, the letters designatiog the lines of columns,
lengthwise. from east to west, and the numbers the lines,
crosswise from mnorth to south, Each exhibitor will have
his location defined with reference to the nearest columa,

and the offieial dirotory of the ballding will glve the posl
tlon socording to this system

Exhibitors baving space granted In lose proximity o the
columns or outer wall of the baliding will be furslshed from
the Burena of Installation with drawings showing the form
of the columus, the water spouts,and the syailsble wall space
Cards stating the exbibitor's name, class of objecis, catalogue
number, place of manufscture, and price will be atlized to
Koods under such mgulations ss the commisalon way pre.
seribe

All products arriving st the doors of the bullding by mll,
wagon,or otherwise, will be recelved by the Bareau of Trans.
portation and dellvered on the space granted

All oxhibita must be wrranged, complotoly and finally in
position, not Inter than May 1, 1875,
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WHITTON'S STOP VALVE.
We publish herewith seotional views of two forms of a

stop valve recently ipvented by Mr, Whitton, and introduced
by Messrs. Low and Daff, of Dundee, Scotland. Its chief
characteristic I3 its powerful closing and opening movement,
obtained by a combination of the sorew and the wedge. This
gives it & ready control over the supply of steam or water
under great pressure, and especially adapts it for use as a
throttle for a locomotive or as a water bydrant valve.

In Fig. 1, the spindle, B, has a square thread, C, cut upon
It, upon which slides s wedge block, moving in an inclined
slot in the valye spindle, O, by which arrangement it will be
readily understood that thedisk, E, is powerfully controlled
by the wedge, which is again acted upon equally and uni-
formly by the action of the scrow. It will be seen that the
stutfiog box and gland, through which the spindle, B, passes,
are both scrawed into the socket of the valve, In Fig.2, how-
ever, the stuffing box arrangement is improved, the box be
ing driven in tight and screwed down, and the gland being

adjusted by studs. The seat of the valve, being putin se-
parately, can be easily repaired. The bottom of the screwed
spindle is also recessed ioto the bottom of the valve, giving
lateral support to the spindle.

A New Toxtile Industry.

The government of Indin lias been enconraging of Iate the
culture of China grass (tschu-ma) or inner bark of the BoA-
meria nivea, which ylelds n very beautiful fiber, some three
times as strong a8 hewp, and a8 soft as flax, while possess.
ing a luster equal to that of silk, Although the properties of
this fiber have long been koown there has been an absence
of proper machinery for ita preparation, and until quite late-
ly it has been supposed that only the green stem could be
operated upon. Since it has been discovered that the dry
stems may be treated by ordinary flax and bemp machivery,
producing a fiber but little inferior to that obtained from the
green plant, thelr utilization bids fair to constitute an lmpor-
tant addition to existing textile industries,

Although the vegetable s indigenous to China, Indis, Ja-
pan, and has been successfully cultivated in Martinique, Ja-
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males, Trinidad, Algeria, Queensland, aod Mauritios, sod to
A limited extent on sowe portions of our coutlnent, we are
Dot aware of any extended offorts belng mwade towards its ac
climatizstion n the United States. Tt Is sald that the plant
aapts itse!l W climatle conditlons with conslderabis facilisy,
and heoos it may be inferred that aystematic cultare ln south.
ern states would be sttended with favorable results,

e
THE CATALEPTIC EOOSTER,
There Ix & curloss experiment which any aoe who s the
possessor of & rooster can try for bimself with success, snd

which bas never beon positively explained. It ix an snelent
| one, Jo fact it s two hundred years and over old, slpes It was
commented upon by Kircher in 1645, Sdll it ls none the lees

| eurious, and slmost as much & subject of speculation pow as
it was wheo first obwerved. It Ia performed thos: Select s
dark colored table with & smooth top; place it so that & par-
| row streak of sunlight will fall scross the sarface. The sun

| Hght ix not absolutely material 1o success, but we have found
the desired result 10 be more quickly obtsined when it is
present. Then set the moster on the table, and hold his head
down #0 that bis beak comes In contact with the wood. Now,
with & plece of chalk and in the sunlight, draw a line stralght
from the bird's beak, as represented 1n our engraving. Move
the chalk very slowly, and by the time the line is & couple of
feet in lepgth the rooster will fall into & extaleptic or trance-
like conaition ; and although the hands are removed from bis
body, he will remain perfectly rigid for & minute or two, It
is said that a black line on & white surface will prodaece the
same effect. Hens may be similarly treated, but it takes
much loager to get them into the trance state, it being ne
cessary 1o hoid the head down several minutes before they
come under the influence.

This phenomenon is termed hypnotism, or the result of a
curious sleep-producing property incident to the fixation of
the attention upon some bright object. It is by some con.
sidered a partisl paralyzation of the brain. The saxe can be
done upon human beings. The person should fix bis eyes
steadfastly on any glittering object, say a disk of silver pa.
per, fastened on a black surface and brought within ten inches
of Lis face, for about twenty or thirty minutes. A state of
torpor supervenes, during which, if the limbs be genmily
raised, they will rigidly remain as placed. Sargical opers-
tions have been performed under these conditions without
causing suffering to the patient.

A Method of Increasingz the Solubllity of Salleylle
Acla.

The solubility of salicylic acid is enormously increased by
the addition of borax to the water, so that a5 much sas ten
parts of the acid can be dissolved in 100 parts of water, if
eight parts of borax be present. This discovery we owe to
Dr. H. Bose, assistant in the Surgical Clipic at Berlin, who
has contnibuted a paper of much interest to the Borliner
Kiinische Woch nschrift (No. 28, July 13), to which we are
indebted for the following details. The solution should be
made by first dissolving the borax with the aid of heat, and
then gradually adding the salicylic acid to the boiling fluid.
Since commercial samples of both these drugs are not chem-
ically pure, & small amount separates, and requires to be fil-
tered off on cooling. The filtrate is a clear yellowish or
light brown flaid, according to its concentration. The proof
that the addition of borax does not convert more than a part
of the salicylic acid into salicylate of soda—a salt devoid of
antiseptic properties—is easily shown; for If we dissolve 6 9
parts of the acid in 100 parts of boiling water, and then add
280 parts of bicorbonate of sods, the carbonic acid in the
]atter is set free, while the soda combines with the salicylic
acid, and on coaling there is such an abundant deposition of
the excessive acid that the whole liquid becomes nearly solid,
owing to the formation of crystals. Now, if the whole be
reheated until the acld is completely dissolved, and then 8 58
parts of boracie acid added, no deposit of any kind oceurs on
cooling. The most suitable strength in which the above so-
lation can be used for direct application to wounds is, ac-
cordiog to Dr. Bose's oxperience, one which contains from
24 to 5 per cent of salicylic acid, and 2 to 4 per cent of borax.
Solutions econtaining more than 5 per cent of acid are too ir-
ritating, and give rise to a very abundant capillary hemaor-
rhage if applied to the surface of a fresh wound. Dr. Bose
speaks highly of the result obtained with the boro-salicylic
dressing in & namber of cases of removal of small tumors.
The operations were all performed without the spray, and
only the sponges and forceps used wers cleansed antisspti.
cally with the above solution. The wound was thorougbly
washed with the same liquid, and then a thick layer of sal-
loylic wadding, also soaked with it, was lald on its appsed
edges, so as to reach several finger's breadths beyoud them

o o




‘means of a bandage; eatgut was used to tie any

' ﬁhﬂr:un In thoso cases where the cdges

nd conld not be accurately brought togethor, Dr.
Bose put in catgut sutures, and then filled the spaces betwoen
ﬁ.hm\ﬂm‘ the salicylic solution by means of a small sy.
ringe, and applied the waddiog over all. The greater num.
Der of the cases thus treated healed by flrst intention, with.
out the formation of a drap of pus.

Dr. Bosa concludes his paper by stating that he hag ne yot
no experience of the value of the boro salieylio aeid solution
in dressing lurge wounds, and that he has not found it inva-
riably successful in the case of small ones,—Medical Times

and Gasette,

@orvespondence.

Doath by Stryohnin,
To the Editor of the Scientific American:

On Saturday, July 24, Dr. J. O. Hill, of Ithaca, New York,
fn a hurry togo out, took thoughtlessly a drink of water from
a graduated glass, in which he had previou?ly dissol ved
some strychnin, He walked a quarter of & mile, and then
felt dizzy, and this and an exhausted feeling seem to have
been the first effects of the poison. These increased, and they
geam to have enfeebled his mind somewhat, but not seriouz.;-
1y. At theend of abouta half mile walk, his lower extremi-
ties had become so affected that he could not move. It is
not know what the exact form of this action of the poison
was: but as seen by me a few moments later, it is probable
that it was possibly numbness, and certainly spasm of the
extremities, with quivering of the muscles on every attempt
to use them; with congestion, or its opposite, anemia, of the
brain, such asa ghastly pale face would show. Inbor 8§
minutes later, I saw him, His condition was that of con-
stant spasms of the lower limbs, with occasional spasms of
the arms; and in every half minute or minute, a spasmodic
convulsion of the greater part of the involuutary muscles
would take place. His mind was clear when no convulsions
were on; but it was affected, but not suspended, during the
convulsions. A death-like paleness preceded each general
convulsion, with a stoppage of the pulse at the wrist, which
soon took definite shape. In the brief interyvals between
the spasms or convulsions, he was able to speak, and to de-
scribe his case accurately. His vision was clear. He was
cool and accurate in verbal expressions, but had that excite-
ment that underlies danger. Being of a hopeful and mirthful
turp of mind, he at this moment had no fear of death; for
he wished still to take the railroad train, and said; ‘I shall
be over this soon.” If I am correct, and I think I am, his
case shows that, beginning with a serious impression on the
brain, the poison begins its fatal action on the extremities,
the hands and feet, and by degrees proceeds up the extremi-
ties of the body to the trank. When he spoke to me, this
had reached the%hips, pelvis, and shoulders, as was evidenced
by his pointing to these parts and saying: “ Iam sick; it is
cramps here,” that is, on the circumference of bowels and
ribs, and in the hips and shoulders. A few minutes later,
he evidently felt that the poison was invading the involun-
tary muscles of the heart and lungs, as a sorrowful and al-
larmed expression evidently showed. A convulsion came on,
and was followed by his clear statement: ““ What I fear is
that 2 clonic spasm of the heart and lungs will take place, and
Ishall go, go soon in it.” And after the next general convul-
sion, he said: ““ Doctor, you know what I fear,” meaning the
clonic spism of heart and lungs.

Next the tetanic or clonic spasm was evidenced by his
saying: “My jaws are becoming locked.” The word
“clonic,” used by the dying doctor, means an irregular
spasm. It is al=o used, probably without authority, as ne
used it, for violent closing or locking spasm, suddenly com-
ing on. Very soon after, he was unable to swallow camphor
and water I offered to him, and the teeth were locked ss in
tetanus, thongh not so rigidly, Then follow the fifth snd
sixth general spasm or violent convulsion within twelve to
fifteen minutes, daring the brief intervals of which he spoke :
“I am gone,” it is over,” ““ ralse me up,” “lift me up,”
and he turned purple or livid in the face; the clonic or
elosing tetanic spssm of the heart and langs took place, and
he who, forty-five moments before, bad taken, intoan empty
stomach, a drink of water with the poison in it, was dead.

The action of the poison was, as I have sald, first on the
brain and voluntary musecles, then on the ganglia of the
voluntary muscles; and it ended in death as soon as the in-
voluntary muscles of breathing became involved, the breast
being the last involuntary muscular organ that stopped.
The spasms evidently were very painful, but not remarkably
%0, His wind was clear, so much so that he saw and spoke
of what was best to do, and what was being done for and
about bim. Had not the celority and the cartainty of the
progress of the polson beon known (being absgorbed by one in
violent exercius, in water or solution, on an empty stomach),
we might have well thought that such a self.possessed,
strong, well reasoning, and conscious man was not st the gnte
of death,

Thinking that these faots are of interest to the medical pro-
fesslon, I have sent them to you,

8, J, Panxun, M.D,

Welghtod Sk,
To the Editor of the Beisntific American :

I noticed in your issus of July 10, an article hoaded
“Woighted Silks.” It states that the increass 1s by means of
salivof iron and astringonts, and salts of tin and eyanide ;
and tht (L cannot be too widely known that, by this adalter
ation, slik iy rendered very inflammable, and, under certain
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elrcumstances, spontancously so, I admit that silk in the
process of dyelng, and where heavily weighted, roceives all
of the material named. Iron is the base; cyanide of potas-
gium forms with the fron Prussinn blue, giving the blue
ground ; it is then given a bath of tannin, which is preeipi-
tated with tin salts, fixing the tan Insolubly on the silk.
The rosult of all this is: Sillk being, 1ike hide, an animal gela-
tin, having an afflaity for tan, becomes leather, and is about
ns Inflammable,

I onclose n sloin of black silk; one half of the weight is
sill, the othor half iron, eyanide, tin sslts, and astringents,
used as 1 have nnmed, It is true the weighting of silks is
carried to the extent of ruining the fabric. Although the
goods thus weighted appear firm and solid, they will not
wear, This weighing process adds bulk, so that the weighted
silk will make two yards, where the unweighted would only
mnke one. The silks will not last like those our mothers wore;
to redye them is out of the question; but they have a decent
appearance for a time, and I think no lJady need fear spon-
taneous combustion, A Sk DYER,

Pittsfield, Mass, #

The Recont Wet Weather,
To the Editor of the Scientific American:

Among the many probable causes to which the exceptionn-
ble weather of this year is attributed, there is one which I
have not yet seen mentioned in print, and which appears to
be worthy of consideration, Advices from Europe tell us
that, over a very large area of the north of that continent,
quantities of nshes have fallen, having been wafted on the
the winds from the Iceland voleanoes. This does not take
into account the quantity which must have fallen unob-
served on the intervening seas. To lift this immense mass
of material to 8o great a hight requires an immense force,
and an amonnt of the gaseous products of combustion terri-
ble to think of, The question it would present to the me-
teorologist is: What effect would be produced on the atmos-
phere by this body of gas? Or if,as seams reasonable, there
is an atmosphere of hydrogen above our atmosphere of com-
bined oxygen and nitrogen, what would be the effect on it,
and the resulting effect on the lower atmosphere ¢
Many years ago, Professor Epsy claimed that the atmos-
pheric disturbances caused by large fires produced rains;
but so far as I know, he did not assign a reason. If fire is
wanted to bring rain, here is an amount of fire and heat to
which the heat of the fires of Chicago and Boston combined
would be nothing, and an amount of matter raised high into
the air that would make many such cities.

Louisville, Ky. N. B. G.

Useful Recipes for the Shop, the Household,
and the Farm.

The best remedy for currant and gooseberry worms is pow-
dered white hellebore, obtainable at any druggist's. Put the
powder in a common tin cup, tying a piece of very fine mus-
lin over the mouch. Fasten the apparatus to the end of =
short stick, and dust the powder through the muslin lightly
upon the bushes. Do not work on a windy day, and stand to
windward during the operation, as, if taken into the nostrils,
the hellebore excites violent sneezing. The same material is
& good remedy for cucumber beetles,
Sawdust can be converted into a liquid wood, and after-
wards into a solid, flexible, and almost indestructible mass,
which, when incorporated with animal matter, rolled, and
dried, can be used for the most delicate impressions, as well
as for the formation of solid and durable articles, in the fol.
lowing manner: Immerse the dust of any kind of wood in
diluted sulphuric acid, sufficiently strong to affect the fibers,
for some days; the finer parts are then passed through a
sieve, well stirred, and allowed to settle. Drain the liquid
from the sediment, and mix the Iatter with a proportionate
quantity of animal offal, similar to that used for glue. Roll
the mass, pack it in molds, and allow it to dry.
The following table for boiling fruit in cans will doubtless
prove useful, as the present is the time for putting up such
preserves for winter. The first figure after the name of the
fruit refers to time of boiling in minutes, the second to
ouncesof sugar to the quart : Cherries, 5, 6; raspberries, 6, 4;
blackberries, 6, 6; gooseberries, 8, 8; currants, 6, 8; grapes,
10, 8; plums, 10, 8; peaches(whole), 17, 4; peaches (halves),
8, 4; pears (whole), 30, 8; crab apples, 25, 8: quinces
(sliced), 13, 10; tomatoes, 30, none: beans and penas, three
to four hours.
The following soluble glass is best ndapted for coating
brick and stone: Dry earbonate of potassium, 10 parts ; pow-
dered quartz, 156 parts; charcoal, 1 part.  Sand, free from
aluming and iron, may roplace the quartz. Fuse together
nnd disgolve in boiling water of 5 or 6 times the wolght.
Filter,

Handsome ornaments can bo mnde by mounting fern leaves
on glass, The leaves must first be dyed or colored.  They
are then arranged on the mirror according to faney, A but-
terfly or two may be added, Then a sheot of clenr glnuy of
the samo size is placed on top, nnd the two sheots secured
togethor at the edges and placed in n frame,

bl e,

Fhotography of Ohlidren,

W. A. Nicholas, Australin, says; Asnearly all ehildron nre
photographed In white drosses, and the faces are & gront donl
tannod through oxposure to the sun, I have found a usoeful
help in & simple wax mateh, If I have been unable to got
full exposure through the restlossness of the little wittor In
dull wonthor, by lghting & match and holding it Just under
the faco only, wo ny to make that part of the plate hot during
development, it iy astonishing the incroase of detall 1 got,
Thero is no danger of the plate cracking through uneven ex.

pansion,
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CUTTERS,

Cutters are steel bits, usually held in either & stock or bar,
being fitted and keyed to the same; by this means, cutters of
various shapes and sizes may be made to fit one stock or bar,
thus obvinting the necessity of having a multiplicity of these
tools. Of cutter stocks, which are usually employed to cut
out holes of comparatively large diameter, as in the case of
tube plates for boilers, there are two kinds, the simplestand

easiest to be made being that shown in Fig, 119,
A is the stock, through

which runs a slot or key.
way into which the cut-
ter, B, fits, being locked
by the key, C. D isa pin
to steady the tool while it
is in operation. Holes of
the size of the pin, D, are
first drilled in the work,
into which the pin fits,
To obviate the necessity
of drilling these holes,
some modern drill stocks
have, in place of the pin,
D, a conical-ended pin
which acts as a center,
and which fits into a cen-
ter punch mark made in
the center of the hole to
be cat in the work. Most
of thesedevices are patented, and the principle upon wbich

they act will be understood from Fig. 121, A being the stock
to which the cutters, B B, are bolted with one or more screws.
C is a spiral spring working in a hole in the stock to receive
it. Into the outerend of this hole fits, at a working fit, the
center, D, which is prevented from being forced out (from
the pressure of the spring, C) by the pin working in the re-
cess, as shown. E isthe plate to be cut out, from which it
will be observed that the center, D, is forced into the center
punch mark in the plate by the spring, C, and thus serves as
a guide to steady the cutters and cause them to revolve ina
true circle, so that the necessity of first drilling a hole, as
requirred in the employment of the form of stock shown in
Fig. 119, is obviated. The cutters are broadest at the catiing
end, which is necessary to give the point clearance in the
groove. They are also, at the taper part (that is to say, the
part projecting below the stock), made thinner behind than at
the cutting edge, which is done to give the sides clearance.
It is obvious that, with suitable cutters, various sized holes
may be cut with one stock.

In cutting out holes of a large diameter in sheet iron, &

stock and catter such as shown In Fig. 120 is generally em-
ployed ; but the greac distance of the cutting from the cut-
ting edge, that is to say, the extreme length of the cutter,
renders it very liable to spring, in which case these, and other
tools having a slight body and broad outting edge, are almost
sure to break, unless some provision is made so that the tool,
in springing, will recede from and not advance into the out.
To accomplish this end, we must shape the cutter as shown
in Fig. 120, which will, at the very least, double the efficien-
cy of the tool.
In Fig. 120 the cutting edge, B, stands in the roar of the
line, A, or fulerum from
which the springing
takos place ; hence, whon
the tool springs, it will
recedo from the work, €.
To avold springing and
for vory large holes, the
cutter may bo a short
tool, held by a stout
orossbar carried by the
stook ; but In any event
the cuttor should be
made a8 shown abave.

Cuttors of a standard
nizo, and intended to fit
tho pin stock, shown In
Fig. 110, shonld be re
")y cessed as  shown in

- Fig,, 122, A being a fa-
clng or recessing’ outter,

shown in the stock, and B a apsntersink. cattor ot of\ the
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stock, the recoss being shown at O, In making these cut.
ters they should be first fitted to tho stock, and then turned
up in the lathe, using the stock as & mandrol, the ends be.
Ing then backed off to form the cutting edges. Those alight
In substance should be tempered to a light straw st the cut.
ting edge, and left softer at the back part. Those above five

sixteenths of an inch in thickness may be hardened right
out, and not tempered at all.

IHere it may be as well to describe a process for tempering
cutters, which, as sevoral very expert workmen have assured
me, gives superior results. Itis to heat the cutter to a cher-
ry red heat, and quench it in the water until it is cold, and
to then reheat it until water dropped upon it will dry off in
slight bubbles. 1f, however, the reheating is rapidly per.
formed, there will be no need to drop any water on it, since
that which adlieres to it after quenching will be sufficient,
I have no doubt but that for stout cutters, or even forslight
ones which perform & light duty, this method is proforable
to all others: but for light cutters performing a henvy duty,
1 should judge that it would Jeave thom too hard for their
strength, and therefore liable to break.

Cutters for boring bars should be, If intended to be of
standard size, recessed to fit the bar, as shown in Fig. 192,
the bar having a flat place filed around and beyond the edges
of the hole, to form a bronder bearing for the cutter to fit
upon. But if the cutteris intended to vary the size of hole,
it must be lefv plain, 80 that it may be moved inwards or
outwards to accommodate the size of bore required. All
cutters and bits should be used at a cutting speed of about
15 feet per minute, and with oil or soapy water for work in
wrought iron or steel; and for use on those metals, the cat-
ters, ete., muy be given a little front rake by grinding away
the metal of the front face, as shown by the dotted line in
Fig. 110, at E.

REAMERS.

Reamers are cutting tools usually employed to finish holes
requiring to be very true and smooth, and may be employed
in & machine or lathe, or by hand. As reamers are general-
1y of & standard size, but little metal should be left to be
cut out by the reamer, so that they will not, from excessive
duty, become rapidly worn and hence reduced in size. Fig.
123 represents reamers for hand use, No. 1 being a taper
reamer to be introduced first, and No. 2 a finishing one to
make the hole parallel. It is obvious that the taper one, by

}‘{qj,?.?

entering the hole a part of its length before its diameter be-
comes large enough to perform any cutting duty, is steadied
during the operation. To steady the finishing reamer, it is
usually made slightly taper at its cutting end for a length
about equal to its diameter. To illustrate the indispensabi-
lity of this tool, we will take the case of fitting an eccentric
rod double eye to & link or quadrant. The faces of the lat-
ter are planed, and the hole is bored as true and parallel as
possible. The double eye may be planed, milled, or slotted,
and the holes in the eyes are bored us true as it is practicable
to get them; nevertheless, when the double eye is fitted to
the quadrant, it will be found that the holes in the eye and
that through the quadrant are not true one with the other,
Theory would say that they musts come true, but practice
proves that they never do; hence they are fitted together,
and the reamer is spplied to true them out and make them
parallol, The resson for this want of truth is this: If the
holes in the double eye are bored before the Inside faces are
cut out, the lattor operation varies tho form of the whole
double eye, in consequence of freeing the tension which al-
ways exists on the outer surface of either forgings or cast.
ings, a8 has already been explained in former remarks, If,
on the other hand the faces of the double eye are turned out
first, then boring the hole will have the same offect; hence
the use of the reamer cannot be dispensed with for holes
requiring to be practically true.

Reamers should be made ns follows: Forge them of the
very best steel, and to within one sixteenth inch of the fin-
ished size; then turn them up, taking eare wo properly cen-
terdrill and square the ends, and to rough them out all over
before finishing any one part, bearing in mind that the di-
ameter i8 sure to be a trifle inereased by the process of har-
dening. Then cut out the flutes in & milling machine; the
number of flates should increase with the dismeter of the
renmer, but n good proportion is five flutes to & reamor of
an inch dinmeter. Let the flutes be deep and roomy, s0 a8
1o allow the cuttings free egiess and the oil freeingress, An
odd number of flutes 1s hetter thpn an even one, since they ren-
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der the reamer loss likely to follow any variation from round.
noss in the hole, Nor need the flutes be the same distance
apart, 8 alight variation tending to steady the reamer when
in operation. The form of flute is not arbitrary; Fig, 124a
shows, however, the forms usually employed, either of

Fig. 124a,

which will answer excollently for hand reamers, the only dif
ference being that No. 2 is rather more difficult to sharpen
(without softening It) on an emery wheel, while No, 1 is the
most difficult to sharpen whoen 1t Iy softened, in CONSequence
of the file bolng liable to slip out of the grooveand take off
the cutting edge.

Aftor the flutes are cut, the rake is given to the cutting edges
by ensing off or filing nwany the motal behind the catting edges,
A, townrds the point, B; but this should be done by drawfiling
to u very slight degree noar the cuttiog edges, otherwise the
ronmer will be liuble to wabble when cutting, In forms 1
and 2, the amount of the rake at the point, B, need not be
more thap the thickness of a plece of thin writing paper;
but in No, 8, while nesar the cutting edge it may be very
slight indeed, it must at the polat, B, be considerable; hence
(snve for rough work requiring an excess of catting duty)
form No. 8 I8 not o desirablo as the others,

The best method of hardening such reamers, and in fact
ull others, is to heat them In molten lead. and to quench
them endwise in water; because, when heated in lead, the
outside will become sutliciently heated before the inside me-
tal is red hot; and so, when the tool is quenched, the inside
or central metal will remain sufficiently soft to permit of the
tool being straightened should it warpin the Lardening, The
straightening should be performed by slightly warming the
reamer and laying it upon a block of lead with the rounded
side upwards ; then place a rod of copperor brass in the up-
permost Hute, and strike the copper with & hammer. Theuse
of the copper is to prevent damage to the tool by the hammer.
The object of dipping the tool endwise is to prevent the reamer
from warping in hardening. If great careis not taken in the
hardening process, reamers and all tools having grooves or
flutes in them are very apt to crack along the bottom of the
flutes, which eracking is due to the unequal contraction of
the metal in being rapidly cooled by quenching. Those hav-
ing deep flutes, or sharp corners at the bottoms of the flutes,
are the most liable to flaw in hardening, so that, in this res-
pect, the flute shown in No. 1is far preferable. To obyiate
the liability to flaw, the water in which the quenching is
performed may be made sufficiently warm to be just beara-
ble to the hand; and if it is also made a littlesaline, itshar-
dening value will not have been impaired by the warming.

For light work, the hand reamer should be, if above § inch
in diameter, tempered to a light straw color. For sizes less
than that, and for heavy duty, a deep brown will prove the
most serviceable, being less likely to cause the tool to break.
‘| he whole value of a reamer depends upon its being true or
straight, and it is therefore necessary to exercise great care
in the re-sharpening, aswell as in its manufacture,

Many attempts have at various times been made to pro-
duce adjustable hand reamers, that is to say, those formed
of cutters held in a stock and adjustable as to diameter, the
object being to muke one reamerserve for several sizes of
holes, and to render the manufacture less expensive by hav-
ing to simply remove the cutters to grind them when dull,
and to renew them when worn out. The difficulties in the
way of producing such a tool are that, in thesmaller sizes,
there is not sufficient strength to permit of their being made
in pleces, and that, in requiring to set the diaweter of the
tool, a slight deviation as to size is very apt to vccur. They
are also liable to wearout of truth.

The best and truest method of making long fluted ream.
ors is the one instituted in the Grant Locomotive Works, of
Paterson, N.J. It consists in turning the reamer from one
sixty-fourth to one thirty-second inch too large in diameter;
then, after cutting out the flutes and hardening, the straight-
ening nnd backing off is performed as follows: Upon the top
of the slide rest, in the position usually occupied by the tool
post or clamp, there is fastened a small head carrying an
emery wheel of say eight inches diameter, upon & spindle
having a small pulley sattached, speeded to run sbout 2,000
rovolutions por minute. An overhead countershaft is provi-
ded to drive the same, the appearance of the device being as
in Fig. 124, The belt is arranged to drive the emery wheel
in n direction opposite to that in which the lathe ruos.

A is the ewery
wheel, B the hend
carrying the spindle,
and C the pulley, D
being & lug to bolt the
appliance to the top of
the slide rest of the
lathy,  The reameris,
after being hardened,
driven in the lathe at
a fast speed; the re.
volying emery wheel is then brought into contact with it
and traversed along the length, thus serviog as a cutting tool
to true the reamer to n doad true and, by proper adjustment,
to the requisite diumeter, The backing off is performed

thus: The lathe is stopped in such & position that the emery

wheel will make contact with the resmer just behind the
cutting edge, as shown In Fig, 125, A being a section of the
reamor, and B & section of the emery wheel, C being a cut.
ting edge of the reamer. The position being adjusted, the

lathe is locked, o that it cannot move, by locking the back
gear or in any other convenient manner. The revolving eme-
ry wheel is then brought into contset with the reamer, and
traversed from end to end of its length of futs, thus per
forming the backing off, the reamer being turned s listle fur.
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ther round and the grinding operation repeated until the
backing off is completed upon that flute; the other flutes are
then similarly treated, the whole process producing a true
nnd sharp reamer, unequaled by any other method of manu
facture. It is obvious that, by adjustment of the back heed
of the lathe, any desired of taper may Lo given to
the reamer. The journsls of the hurdened spindles for
lathes may be, and in fact are, in many cases, made true and
round by the application of the same device.

-

Professor Winlock.

Joseph Winlock was born February 6, 1826, in Shelby
county, Kentucky. Gradusting in 1845, at Shelby College,
he afterwards held the professorship of mathemstics and
astronomy in that institution until 1852. The remsinder of
his life was passed chiefly at Cambridge, Mass.; but he
spent some months at the United States Naval Observatory
at Washington, and for more than a year was at the head of
the mathematical department of the United States Naval
Academy at Annapolis. He was twice made superintendent
of the American Ephemeris, finally quitting this office in
1866 to take the post of Philtips Professor of Astronomy at
Harvard University, and in that capacity to serve as Direc
tor of the Observatory. He held this office at the time of
his death, June 11, 1875. His last illness was short, and did
not appear dangerous until & few hours before its termins-
tion.

Professor Winlock was an excellent msathematician and
astronomer, and had a remarkably retentive memory, not only
for facts relating to his branch of science, but for the sources
of information concerning those facts. The originality of
of his mind, however, was chiefly shown in his suggestions
for the improvement of astronomical insiruments. These
inventions were singularly simple and effective. Four among
them deserve special notice in this place.

(1) The mounting of large meridian circles in such a man-
ner as to allow the piers to be shortened, so that the gradu-
ated circles are wholly above the piers, and the steadiness
of the whole instrument is increased. The theoretical ad.
vantage of thisarrangement cannot here be discussed ; it has
been tested by five years' experience at Harvard College Ob-
servatory with very gratifying results; it has been adopted
in other observatories, and will probably come into general
use,
(3) The application of a diagonal eyepiece, moved by a
rack and pinion, to any large telescope, in such & manner as
to dispense with the customary finder, and to enable the
principal object glass to be used in finding faint objects
which are to be examined with the spectroscope or otherwise.
This invention has also been for some years in use in Har-
vard College Observatory.

(8) A method of registering spectroscopic observations by
marking lines upon a silver plate without requiring the re.
moval of the eye from the spectroscope, or the use of artifi.
cial light. Professor Winlock registered in this manner his
observations of the solar eclipse of December, 1570, which
he observed in Spain,

(4) The use of a lens of long focus and of a plane mirror
in making photographs of the sun. Apparatus of this kind
was brought into daily use in July, 1870, at Harvard College
Observatory. Priority in this invention is elaimed by some
other astronomers; but it does not appear that any one actu-
ally used the combination of the mirror with the lens of
long focus until some years after Professor Winlock, It
should also be noticed that in 1869 Professor Winlock first
photographed the solar corona without enlarging the image
by an eyepiese.

Daring Lis connection with the Observatory, Professor Win-
lock greatly increased its instrumental equipment, and also
its pecuniary resources, by the aid of contributions from
neighboring friends of Science. In particular, the system
adopted for furnishing electric signals from one of the clocks
at the Observatory, to various points in Boston and elsewhere,
has been profitable alike to the Observatory and to the pub-
lie. It illustrates Professor Winlock’s practical good sense,
that, instead of Introducing new clocks, controlled by that at
the Observatory, at the places where the signals are received,
he provided simple telegraphic apparatus for the reception
of the signals every two seconds: a method much cheuper
than the other, und in practice equally satisfactory.

In private life, Professor Winlock’s amiable though re.
served character greatly endeared him to his friends, — 4. S

in the American Journal of Science and Arts.




The annexad ongraviogs represont a dovioe for the trans.
mission of motion in & prompt and uniform manner, and with
. The invent'on also obviates the use of loose pulleys
consequent changing of belts.
dtc.mm will be anderstood from the sectional
view, Fig. 1, which shows a countershaft supported in a
bearing upon & standard, A, which slides in guides. Eoga-

with rack teeth upon said standard is a pinion, B, with
which Is connected the weighted lever, C. The effect of this
arrangement is to raise the coanoter-
shaft, the standards, A, entering the
ways as far as possible; bot when the
lover is elovated, the countershaft will
be moved down, and the belt pulley will
take the position indicated by the dotted
lines in Fig. 1. It will be obvious from
Fig. 2 that a belt, passing over the pul-
ley, D, may be slacked or tightened at
pleasure through the means above de-
seribed.  When the belt is held taut by
the welghted lever, keeping the counter-
shaft raised, then necessarily motion
will be transmitted ; but as soon as the
countershalt is oxused to descend, then
the belt will hang loosely, revolving
with the pulley, D, but not with the
driven pulley. In the oppositéierse, re
presented in Fig. 8, the raising of the
countershaft, which is under the driven
pualley, determines the slacking of the
belt; and the latter remsins stationary
apon said driven pulley, and hangs
loose from the driver. The belt in all
cases remains in place relatively upon
the pulley. Asindicated in Fig. 8, the
standards which support the counter-
shsft are made radially adjustable soas
to ba placed in proper line of direction
between the driving and driven pulleys.
The counterposed lever may be governed
by a cord and pulley or any suitable de-
vice. The abolition of loose pulleys is
an advantage of importance, since the
dangers peculiar to such machinery, cs

Fig. 1

Fcientific American,

as proved by several samples submitted to us, with perfect
ncouracy, Tho ourve in true, the section & circle ; no hammer.
fng whatevor I needed, and thore is no excessive crowding
togother of the motal on the lnslde, nor utrotching of the
same on the outside, of the curve, For square pipe, such as
is used for gas fixtures, eto., the spring is reinforced by two
strips of motal, as shown in Fig. 2, which are easily inserted
and removed, and which serve to maintaln the rectangular

section of the tube.
The invention is one of considerable merit, and will doubt-

Joss soon find & widespread employment among coppersmiths,
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the nail, as shown in Fig. 2. Tn order to confine the movably
jaw to ite work, an angular prajection iy made on one side of
the bar, B, which enters n suitable recess in part A. The
handle slides over the eurved top of the lower portion; and
whon the bar, B, comes In contact with the latter, a love
of the entire longth of the device is guined, which speedily,
it Is elalmed, draws out the most deeply imbedded nails,
Patented April 20, 1875, For further particulars address
M. D. Converse, 68 Park Place, New York city.

Value of Road Dust,

Daring s dry season, every country resi.
dent should secure several barrols of
rond dust. Those who keep poultry
may secure by its use a valuable fergi].
izer, nearly as strong as guano, with none
of its disagroeable odor. Place an inek
or two of rond dust in the bottom of 5
barrel ; then, as the poultry house is reg.
ularly cleaned, deposit a Isyer an ineh
thick of the cleanings, andso on, alter.
nately layers of each till the barre] iy
full. The thinner each layer is, the more
perfect will be the intermixture of the
ingredionts. If the soll of which the
road dust is made is clayey, the layers of
each may be of equal thickness; if sandy,
the dust should be at least twice as thick
as the layer of droppings. Old barrelsof
any kind may be used for this X
but if previously soaked with crude pe.
troleum or coated with gas tar, they wij]
last many years, If the contents are
pounded on a floor into five powder before
applying, the fertilizer may be sown from
adrill. Road dust is one of the most per.
fect decdorizers of vaults—converting
their contents also into rich manure,
Place a barrel or box of itin the closet,
with a small dipper, and throw down &
pint into the vault each time it is ocen.
pied, and there will be no offensive odor
whatever. This is simpler, cheaper, and
better than a water closet, and pever
freezes or gets out of order. Mixing the
road dust with equal bulk of coal ashes

well as the difficulty slways encoun- §QUIRE'S COMBINED BELT TIGHTENER AND COUNTERSHAFT HANGER Is an improvement, making the fertili.

tered in oi)ing the same, are well known.
By the present device, the power hitherto used in turning a
Ioose pulley is economized, as well as the wear incident
thereto,

Patentsd May 4, 1875. For further information address
the inventor, Mr. John J. Squire, or Branch, Crookes & Co.,
114 and 116 Vinestreet, St, Louis, Mo.

NEW METHOD OF BENDING PIPES,

The ususl mode of bending pipes to a true curve is to
fill the heavy tubes with rosin and the light ones with lead,
and, fastening them in a vise, to give the required curve by
suitable lever pressure, subsequently hammering the metal
into proper shape. This Jast operation is both difficult and
tediouns, and. even when performed by & skillful workman,
does not leave the metal perfectly smooth nor free from dents,
while the section of the pipe can never be left, by handwork,
perfectly circular,

A new mode of bending copper and brass pipe is now the
subject of patents pending in this country, in Canada, and
in England. It consists, as shown in the engraving, Fig. 1,
of the use of & spiral spring of ordinary square wire, which
serves as & floxible mandrel, supporting the tube at all points
during the bending process. After the curve isade, the
spring, by turning it slightly in the directlon of ita coll, is
compressed and thus easily drawn out

Any size of pipe, we are informed, can thus be bent and,

since its tendency is eminently labor.saving. For farther
particulars address the inventor, Mr, Morris L., Orum, care J.
Soowden Bell, 702 Chesnut street, Philadelphia, Pa.

IMPROVED NAIL EXTRACTOR.
The object of the inveation illustrated herewith is to pro-
vide & convenient means of extracting nails from wood work,
without mutilating the latter or destroying the nail. The de-
vice is made in two parts. The lower boot-shaped portion, A,
is hollow, and has formed on its inner side two vertical chan-
nels indicated by the dotted lines in Fig. 2. The upper por-
tion consists of a handle and & downward extension, B. the
lower extremity of which forms the movable jaw, the sta-
tionary jaw being cast on the portion, A. On the sides of
part, B, are projections, C, which are inserted on the chan.
nelsof portion, A, the malleable metal of which the latter is
composed being previously heated and expanded to allow of
the entrance. After the metal has cooled and contracted, it
becomes of course impossible to detach the portions of the

implement, although their free motion within and upon each
other s unimpaired. The forward projection of part A,

serves as a fulcram for the lever after the jaws have grasped

zer more frinble.—Country Gentleman.

BOHART'S BEER COOLER,

The annexed engraving represents a simple and inexpen
sive form of beer cooler, designed to receive the keg, which
contains the liquid and from which it is drawn off for use.
The advantages offered are that the cooling is effected witha
small amount of ice and in as thorough a manner as may be
desired, while the keg may be easily inserted and removed
from the receptacle.

The device consists of an outer casing or box, A, provided
with a hinged cover and supported by legs at a convenient
hight Within and on the bottom are placed the skids,
upon which the keg is set. Above the keg, and resting on its
upper side, is = box, B, lined with sheets of zinc or other in-
oxidizable metal, which is curved so as to fit closely to the
shape of the keg. The box, B, is packed full of ice snd salt,
and cloed by a tightly-fitting cover. In the side of the box,

A, an apurture is made large enough readily to admic the fau.
cet. A slide is provided, notched at its lower edge, which
tightly closes the hole at the point of passage of the faucet
pipe. The quantity of ice may be regulated according to the
dogree of coldness to which the beer Is to be reduced, and,
being placed directly upon the ke, is situated so as to ex-
ort its greatest cooling effect upon the liquid within,

Patent pending through the Sclentific American Patent
Agency. For further partioulars address the inventor, Mr

John N. Bohart, Denison, Grayson county, Texas'
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EL BARON DE HUGHES,

Under this title we find (n & recent number of La Hustre-
cion Expafisla, a bandsome {llustrated paper published at
Madrid, a finely exocuted portrait and o flatteriog notice of
our ingenions countryman, Mr. E. D, Hughes, of Kentucky.
Ths Spanish government has lately adopted the Hughes
printing tolegraph instruments,and their successfal working
gives 50 much satisfaction that the king has conferred a
titulary nobility upon the inventor. ** The Baron of Hughes"
is the new name of our fellow citizen,

By the halp of photography wa have reproduced the portralt
of the baron, and present It herewith, together with some of
the good words given by R. de Morlnes, the writer in La I1-
ustracion.

““Our readors will have learned from the olty papers that
the Spanish goverment has, at last, decided to adopt for ser-
vice on its long telegraph lines, the printing lostrument in-
vented by Sir Hughoes,

*“The nature of our publication and the limited space at our
disposal will not pormit us to give a full description of the
system to which we refer, ‘Wa aro obliged to omit details,
and simply say that the principle upon which it is founded
is the isochronous or movement in unison,of type wheels,ob-
tained by mesns of a vibrating plate which serves as a regu-
lator. Our readers must suppose one of the said type
wheels to be located in the station at Madrid and the other at
Paris; that the two revolve in unison; and that at the be-
ginning of their movements, the letter A, for example, in
both instruments, stands directly in front of a hammer,
which, on the passage of the electric current through
the bobbin of an electro-mugnet, sirikes upon a ribbon of
paper, interposed betweon the hammer and the
type wheel. If, at this instant, tho operator at
Madrid presses with his finger the key which es-
tablishes contact with the battery, the electric
current will pass over the line, through the mag-
net bobbin, and into the earth; the plate will
move and give motion to the hammer, which, by
pressing the paper against the letter A, effects an
impression thereof on the paper, provided the
type has been suitably inked.

As the velocity of the electric current may be
considered unlimited over a distance relatively
very small, the same letter will, at the same time,
be printed in Paris, if, as before stated, the letter
A, in both instruments, stands at the same in-
stant in front of the printing hammers, If instead
of A the letter D stands in said position, then that
letter will be printed, and so on.

*“Snch in brief is the principle of the system so
ingeniously worked out by Sir Hughes, Its chief
advantages are rapidity and correctness in trans-
mission, the delivery of the message in ordinary
print, and the great distance over which the mes-
sages may be directly transmitted.

“'The genius of th+ luventor, his perseverance
under all difficulties, twenty years of study and
experiment, & hundred thousand dollars in money
gpent in realizing the first imperfect but still use-
ful apparatus, the endurance, without dismay,
of all the hardships and mischances that beset
every man of talent who seeks to raise himself
above the common level—these have crowned,
with & most happy conclusion, a discovery which
hus yielded to its author glory, houors, and for-
tune.

«8ir Don Edward David Hughes, whose portrait
we herewith publish, was born in 1831, in Louis-
ville, Ky., one of the States of North America.
From s very early age, he devoted himself to the
study of the physicul, mathematical, and mecha-
nical sclences, At the age of 10 years he was
professor of physics in the College of Kentucky,
and in the same year (1850) began his studies upon the in-
strument which today bears his name,

¢ In 18556 the American Telegraph Company first adopted
the Hughes system. In 1861 it was adopted in France, and,
successively, in Italy and Eogland in 1862, Russia 1805,
Prussia 1806, Austris, Hungary, and Tarkey 1867, Holland
1868, Bavarian and Wurtemburg 1869, Switzerland and Bel-
wium 1870, Pern 1871, Buenos Ayres 1872, the English Sub-
marine Company 1878, the Argentine Confederation 1874,
Spain 18706,

““ We give thanks for the example and zeal of the Govern-
ment Ministers, and the worthy Director General of Tele-
graphs, in that,haying overcome all obstacles, administrative
and routine, they have introduced into our country so useful
an improvement,at & time when it is so much needed by the
daily Increasing necessities of the telegraphic service. We
tender our congratulations to them and the public, who will
very soon begin to experience the advantages of this won-
derful invention,

“ Sir Hugles is o member of almost all the scientific acade-
mies of Burope. He received the great gold medal at the
Universal Exposition at Puris in 1867. He is knight com-
munder and bolds the grand eross of the order of San Miguel

and of the Iron Crown. He has bren decorated with the
oross of the Legion of Honor,of Medjidie, of Sants Anna, of
San Muuriclo, and San Lazaro, ete. The Spanish govern
ment has decorated him with the commandery of Carlos IIL
The grenter part of the soverelgns of Europe have honored
him by their personal visits,
“ As we have already stated,Sir Hughes has had the good
fortuns to realize in life that which few men of his stamp
ever onjoy.namely, the pleasure of being useful to humaniry,
snd of recelving lonors, glory, and & considerable fortune,

Nevertheleas, Sir Hughes, like all men of real merit, is
modest and simple,qualities which enhance his native worth
and attract the sympathios of all who have the happiness of
knowing or dealiog with him,

** Taking advantage of his presence among us, we publish
his portrait, and through the columns of our periodical we
glve him a welcome. "

A Callfornin Froe for the Oontonnial,

Some time ago we montioned the fact that Mr, Vivian was
preparing a large plece of one of the Tulare county big trees
to exhibit at the Centonninl next yoar, The plecs of timber
solected will bo sixteen feet long, and twenty.one festin
diameter at one end and nineteon foet at the other. The
heart of this will be taken out, leaviog only about one foot
of the body of the treo attached to the shell or bark. This
outside shell will then bo divided lnto eight equa’ parts,
each of which will welgh four thousand pounds without the
bark. It is necessary to divide it Into this number of parts
inorder to allow it to pass through the numerous tunnels be-
tween here and Philadelphia.  The elght parts will welgh
about thirty thousand pounds, and will require two cars
for their transportation. Ono solld foot of this tres wolghs
seventy-two pounds, belog ten pounds heavier than so much
water. This timber was taken out of the General Lee, a
tree two hundred and seventy-five feut high, and which, had
It been sawn into lumber, would have produced a sufficlent
quantity to have built a very respectable young town or
large ship. It contained more than two hundred thousand
feet of lumber, besides, probably, about two hundred cords
of wood. The (teneral Grant, n much larger tree than the

EDWARD DAVID HUGHES.
INVENTOR OF THE HUGHES PRINTING TELEGRAPH.

General Lee, and the largest in the world, growing in the
same grove, is left standing, probably for the benefit of
future.— Visalia (Cal.) Delta.

Progress of Tolegrapby.~~~One Wire for Many

Instruments,

The Golos announces the arrival at St. Petersburgh of M.
La Cour, assistant.director of the Copenhagen Physical Ob-
servatory, in order to submit to the telegraphic conference a
new invention in telegrapby. That invention gives the pos-
sibility of transmitting despatches between two telegraphic
stations through one wire only, and by means of many in-
struments, so that transmission by one instrument cannot
impede the action of the other. M. La Cour, while engaged
some years ago in investigating the passage of electric currents
through conducting media, found that electricity is transmit-
ted from place to place by undulations analogous to those of
sound. In consequence of this discovery, he it upon an ar-
rangement of electro-magnets and tuning forks, by means
of which a particular current passing through a tuning fork
pitched to a certain note does not become merged in or con-
founded with other currents which, after passage through
differently pitched tuning forks, are simultancously trans-
mitted along the same wire. This, of course, renders it pos:
sible to send many messages at a time through a single wire,
—The Telegraphic Journal.

o
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Tue CENTER OF OUR PoPULATION.—It has traveled west-
ward, keeping curiously near the 80th parallel of latitude,
never getting more than 20 miles north, nor two miles south
of it. In the 80 years it has traveled only 400 miles, and is

Salleyife and Benxzole Acids.
Professor Balkowsky of Berlin has recently made some
experiments which are not so favorable to salicylic scid as
those previously reported. The Industrie Blitter gives the
following resumé of his experiments: Salieylic acid, in con-
centrated aqueous solution, puts off deeay but is not able
o prevent it. Balicylioacld does not possess any decdorizing
properties, although it has been suppossd to, Decomposing
Nquids when mixed with salieylic acld solution retain their
odor unchanged. In fact it is diffloult o wee how it eould
deodorize, for this action ean only be effected In one of three
ways: first, by destroying the volatile sabstances that rise
from theliquid; permanganate of potash, ehloride of lime,
and sulphurovs scid deodorize in this way, Hesond, by sb-
sorbing these substances, ns does charconl, and to & less de-
gree other porous bodies, like peat and plaster of Paris; to
this class also belong those substances which precipitate
aluminous matters, Third, by concealing the foul odor,
s doen carbolic acid.  Balicylic acid does not possess strong
chomical affinities, nor form precipitates, nor yot possess
an odor of its own. The action of salicylle acid s not
duo to Its splitting up into carbolic acld and earbonle
acld, ny Kolbe originally supposed. The untenableness of
of this supposition is evident from the fact that salicylic
acid acts when much less concentrated than carbolic seld. Be.
sides, It Iy easily oxtracted from the mizture by means of
ether,and no carbolic acid can be detected in it.

Benzole ucld possesses much stronger antiseptic propertics
than salleylic ncid, Aceo‘rdlng to the author’s experiments,

If fresh meat, either finely ¢hiopped or in larger pieces, be kept
In n concentrated nqueous solution, no decomposition sets it
atall for more than 8 months, The lignid remsins
perfectly clear and retains the odor of benzoic acid.
Kolbe found benzolc ucid less active than salicylie
acid. ** I thought st first,” says he, ‘“ that the dif-
ference could lie in the different sources of the acids
employed. Benzoic acid made from gum beuzoin
has a strong aromatic odor, which is due to a
minute quantity of some other admixture which
Las not yet been studied. Benzoic acid prepared
from the urine of cattle and horses has also an
odor, but not sointenss and rather different from
the former. Now it was supposable that this
minute sdmixture had an effect upon its antiseptic
properties, but some of the latter acid, labeled
acidum benzoicum ¢x urina, was just as active
as the former kind.”

As regards the practical use of salicylic acid ex-
ternally, the fact that it does not entirely prevent
decay is of little consequence, for, other things
being equal,people always prefer that which offers
perfect protection against decomposition. Ben.
zoic acid is decidedly cheaper® than salicylic,
which is a strong point in its favor. Whether in
its employment it possesses disadvantages over
salicylic acid, or asdvantages over carbolic acid,can
only be learned by clinical experience.

Both acids are alike unsuited for internal use as
antiseptics or antizymotics, because when taken
into the blood they are converted into the soda
salts. It is evident that here the use of npeutral
substances is far preferable, such as pass un-
changed through the system;in fact thisis the
principal condition of their effectiveness. As a
type of these we may mention phenol (carbolic
acid) and substitution products of phenol, all of
which exert,to greater or less degree, a strong an-
tiseptic action, such as thymol. The ether of
phenol is also an antiseptic.

—~——
The Spiritual Scientist,

Most of the organs of the spiritualists in this coun-
try are filled with insipid ghost matter, very tiresome and
useless to xll whose brains have not been softened by the
spirit craze. The Spiritual Scientist, a neatly printed weekly
periodical, is an exception. Its editorial columns exhibit ta-
lent, while its covductors, with a boldness quite remarkable
for & spirit paper, actually condemn, as unworthy of true be-
lievers, the printing and circulation of the unauthenticated
trashy stuff delivered by common mediums. To its cotem-
porary the Banner of Light, it administers a severe rebuke for
its agency in this matter, and alleges that for the past ten or
twelve years that journal has poured out a weekly stream
of pretended spirit communications, of which not more than
two in a hundred had any evidence of being genuine, or con-
tained anything beyond childish nonsenss, the merest bab.
bings of infancy. It thinks the time has now come to substi-
tute the intelligent speech of adole , which it according-
ly undertakes to do in its noxt article,

Subject: The American Association for the Advancement
of Sclence, now In session at Dotroit.

Disgraceful behavior of the Associntion and of individual
mombers thereof, towards spiritual science, are charged on
the following specifications :

I, says the Scientist, ‘‘these learned children would
simply confess their ignorance of spiritual facts, laws, and
philosophy, we could have nothing to complain of. But
what the whole spiritunlistio press and all intelligent sprit-
uulists so indignantly denounce is the fact that scientific
men, like Davy, Faraday, Tyndall, and Huxley, pronounce
upon these watters without being possessed of any data upon
which to form an oplnion. Worse, they sometimes have de
liberately lied about observed phenomena, to aveld making

still found nearly 60 miles eastward of Cinclnnath

* Bonzolo acld wells for 35 oenta per ounce, artificlal salicylio acld 50 cants
por ouneo, ln New York o'y,
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a favorablo report. If any ;)f lhmll“hmlu W:::h]l;“:(:.r:‘.‘,ﬁ,‘,’
Iangusge, 16t him say no, and we will prove
"

"""'l'lw holpless croatures aro anly human molos,  As they
burrow in their * dim galleries’ what can they know of the
{nner world, which thelr predecessors only discovered at the
moment when communios tion was interrupted botween them
and their fellow grabbers ¥

o+ Boo what will happen at this Detroit meeting Thelr Ento
nmln,zll'ul Club will have heated debate upon trapdoor spiders,
and aerlmoniously disonss whethor the male mygal avioula
vl s darker shade of brown than the female on the up
per segment of the body, and more cllim to the square inoh ;
after which, as an appetizer for dinner (champagne and fix
fngs on the lake mention will be made of that Dismal
Swamp louse, which (se0 Trans. 1874) the surveyors found
always pointing its nose to the north, whichsoover way they
might lay it down. Professor Hilgard will enquire, scross
the room, of Professor Dawson, whether the \I_\nu|unln with
two antennw, so highly estoemed by the seolopon ra tribvs
of India, are more nutritions than the date palm
Youmans will propose to the Club the election to honorary

mombership of the ** correspondent of the Department of

Professor

Agriculture " whose discovery of mortality among bots, upon
the “i"'h‘ ation of a decoction of tansy he had appropriate Iy
noticed at page 884, Vol \ 11, No. 39 of Popular Science Wonth
i Professor E. B. Blliot will show that he was right and
Professor . E. Davis wrong in tho number of young lepd
optera which, when placed end to end, will moasure & mile,

tho true figures being 0174 x b —phdd4 A's

' The anthropological subseation will no doubt give promi
nence to a discussion upon measles ns & religious element
among the Andamanese; and an adjournment could hardly
be reachod without & fight over the old puzzle, whether it is
probable that the American stovepipe represonts the form of
the prayer cylinder of the lacustrians. If Professor Buchanan,
who hins forgotten more about anthiropology than any of them
over know, should attempt to erowd upon them the complete
study of man in all his relations, he will be coughed down
and the floor granted to somebody who has a speech ready
upon the reticulated button hole of the Bengalese Rajpoot’s
coat. And yet they are not happy

*“‘Have we done any injustice to the American and British As.
sociations—Tfor they are both alike? Consultthe printed vol
umes of Transactions, in which may be found a record of
some of the very papors above enumerated, and others about
orange peel oil, fat women, hyena's dens, and the blasto.
derms of birds' eggs.

It is their own affair whether they study this or that sci
ence, and prefer to use the few hours they have on earth in
discovering the nature of the respiratory organs of the shark
or any other ignoble tomfoolery, to studying the spiritual
part of Man and his intermundane communications, attrac-
tions, and perils.”

For the Sclentific American,)
THE HEATING SURFACE OF BOILERS,

The questions sent to us in regard to bollers continue to
multiply, and we imazine that we have received inquiries on
all the points connected with the subject. We propose,
therefore, to devote some space to answering these questions
more in detsil than is possible in our correspondence column ;
and after disposing of the topic indicated by the title of this
article, we will give some directions in regard to setting
boilers, proportioning them for engines of given size, ote

There is some difference of opinion among engineers in
regard to what parts of a boiler are to be considered in es-
timating its heating sarface; but in the rules which are ap-
pended, the methods most commonly employed are adopted.

(@) Cylindrical boilers: These, forming the simplest class
of boilers, consist of plain cylinders, sometimes with and
sometimes without steam drums. The heating surface of
sach a beiler is half the surface of the shell, or it is equal
to 15708 x the diameter of the boiler x the leogth. Itisto
be observed that, in this and in the rules that follow, all di-
mensions are to be taken in feet; so that, in applying the
rule, any proportions that are expressed in inches are to be
divided by 12, before making the calculation. Thus: Sap-
pose that & given boiler has s diameter of 36 inches and a
length of 20 feet : its heating surface is the product of 1°5708,
8, and 20, or about 94} squure feet,

() Cylindrical flue bollers: A boiler of this class is & cy-
linder with two large flues, Its heating surface is half the
surface of the shell, increased by the sum of the interior
surfnces of the flues, or 1'6708 X diameter of boiler X length
+ (2882 X interior disnmetor of flues x length.

For the sake of illustrating this rule, suppose that a flue
boiler has a diameter of 48 inches or 4 feet, and a length of
22 feet, nnd that the interlor dinmeter of each flue is 15inch-
es, or 13 feet. Then the heating surface is equal to the
product of 1'5708, 4, and 22, or nearly 138} square feet, in-
creased by the product of 6:2882, 125, and 22, or about 1724
square feet, making the total heating surface 811 square
feet,

(¢) Cylindrical tubular bollors: As the name implies, these
boilers ere cylinders contalning s number of tubes. To find
the heating surface of such a boiler, take half the surface of
the shell and add it to the interior surface of the tubes. Ex-
pressing this rule in a simllar manner to the foregoing, it
may be said that the heating surface of a cylindrical tubular
boller is equal to 15708 X diameter of boiler x length 4-3°1416
X pumber of tubes x interior diameter of a tube length.

Example: A cylindrical tubular boiler has a diameter of
42 loches or 33 feet, is 16 feet long, and contains 40 tubes,
oach having an interior diameter of 8§ inches, or 0828 feet.
What is its heating surface?

Answer: The product of 18708 X85 x 16 is nearly 88
square fool

The product of 31410 X40 x 0328 »
feol

80 that the whole heating surface is 747 square foot

16 18 about 040 square

When the dimensions of at ibular botler are given, (hn‘

outslde dinmeter of the tubes is usaally stated, so that twice |

tho thiokness must be subtracted to obiain the dinmeter to
I'he thickness of tuabes by dif

be usod In the onld ntion

ferent makern varie womowhnat, but those given below aro
avornge values, and esn gonorally be ased without serions
orror The table gives dimensions of standard jgesof tuben,
as woll as a column of heating surface which will groatly

facilitate oalouistions

T Thicaness Interna Interna Heating surfacs In
diame A s ro foet, per
el ' tout of length
125 00y 1100 00022 08278
15 0084 1334 01112 IRU UM
175 RN 1600 01300 (44680
) 0 008 1 '#10 0 1508 (0 53486
BN 0005 2 000 01717 R
a5 (0100 ) OND 01902 0 0540
20 01 } Hhale 02110 0 7200
1 010 2N 02318 07853

N 0120 3 010 0O 2508 () 858
35 0120 d-200 02717 00168
150 0120 3610 02005 0O817
{ 0184 8782 08110 10472
45 0154 4232 08627 11790
] 0148 4704 0 8020 130680
0 0165 5770 0 4808 1 5708
7 0165 6570 0 542 1 ‘8320
N 0105 7770 00475 20044
9 0180 8040 07200 2 8502

10 0208 504 07005 25847

To ilustrate the use of the table, suppose it is required to
find the heating surface of the tubes in n boiler which con.
tains 60 tubes, ench 8 inches outslde diameter and 12 feot
lonz. 'The total length of tubes in the boller is 12 times 00,
or 720 feet, so that the heating surface is 720 times 0°7853,
or about 505 square feot,

(d). Locomotive and vertical bollers: In this class, the fur.
naces are contained within the boilers. The heating surface
of such a boller is all the surface in the furnace increased
by the interior surface of the tubes.

Locomotive boilers: The furnaces of bollers of this class
do not all have the same form of cross seotion, so that the
rule for determining the heating surface cannot be, generally,
expressed precisely in detail, It may be said, however, that
the heating surface of a locomotive boiler is equal to the
length of the line bounding the cross section of the furnace
X the length of the furnace 42 X the area of the cross sec-
tion of the furnace — the area of the furnace door — the
pumber of tubes x 0-7854 x (the interior diameter of a tube)*
+the number of tubes X the length of the tubes X the heat-
ing surface of a tube per running foot.

As an example of the use of 1his rule, suppose it is re-
quired to determine the heating surface of a boiler having
the dimensions npoted in Figs. 1 and 2—Fig. 1 being a cross

section of the boiler ut the furnsce, showlng also the furnace
door in dotted outline, nnd Fig, 2 being o longitudinal sec-
tion. The length of the line bounding the cross section of
the furnace is the sum of 35 x2425+1 multiplied by

1:5708, or nbout 11'07 feet. The area of the sides and top of
the furnace is 4 times 11'07, or 44 28 square feet. The area
of the cross seotion of the furnace is the sum of the products
of 35 x 3540026400 x 07854, or about 1889 SquAre
feet, The cross section of the tubes is the product of 20 %
0-7854 %< (0 811), or about 152 kquare feot, The aren of the
furnace door 18 the sum of the products of 15> 1254
03927 x (1'5)%, or about 276 square feet. The interior sur.-

face of the tubes is the product of 208 % 10472, or about

167 55 square feet., Hence the h"‘““'K surface of the boiler is

-0 .0 . ne 9271 A~ e
442842 X} 1350 —1-52 —2'76 4 16755, or about 2354 square

feet. This « xample shows the general method to be
P‘“}"'d for locomotive bollers, an¢
be taken

2. Vertieal boilers: The furnaces of theso

«m
1 the dimensions that are to

{ . bollers Are or.
dinarily cylindrical, so that the rule for the heating surface

is as follows: 8:1416 x diameter of furnace hight of fur-

nace + 07854 x (diameter of furnace)—number of tubes X

07854 ¥ (interlor dismeter of a tabe)' 4 number of tubes %
longth of tubes X heating surface of a tube por running foot
Example: Required the heating surface of a vertioal bol)
or, having the following dimensions: Disnmeter of furnaee
04 Inches, hight of furnnce, 18 inches, 40 tubos, each 2 inches
ou'side diameter, 6 foot long. The heating surface is the
gum of the produets of 31410 X2 X104+ 078 X2+ 40
| v % 08286 = 18828, diminished by 400 TRG4 (01508

0°72, or 187°561 square feet,

These rules might be extended, so as to include sectional
and marine boilers, together with some special forms which
are ocensionally used : but it is believed that they are soffi-
clently comprehensive to apply to nearly all bollers employed
in this country for stationary and portable engines. The
simple manner in which they are expressed, and the illustra-
tive examples accompanying them, will doubtless be appre-
clated by the reader.

THE AMERICAN ASSOCIATION FOR THE ADVANCEMERT
OF SCIENCE.

The meeting this year is a light one in point of attendance;
but the lack in this respect is in & measure compensated for
by the absence of ponderously technical papers and the sub-
stitution of essays having a more practical bearing upon the
gclentific questions of theday. While a cardinal object of
this association is the interchange of ideas of all kinds
among its learned members, the nature of such interchanges
should, we think. be subordinsted to considerations of pub.
lic instruction and benefit, and hence dissertations on ab-
struse pointsand technicalities unintelligible to all save those
versed in the partioular bracch of Science involved, might
well be reserved for dissemination through narrower chan-
nels, leaving a clear field for the discussion of subjects
within the general public comprehension. It is impossible
to publish such papers in their entirety, and equally impos
sible to prepare fairly intelligible abstracts. We give below
a resumé of the essays thus farread.

Professor Lovering described an acoustic method of meas-
uring the velocity of electricity. He stated that a wire from
Cambridge to San Francisco, thence back through Canada 10
Massachusetts, about 7,200 miles in all, transmitted a mes-
sage in two thirds of a second, and that some of this time
was wasted through thirteen repeaters, The system pro-
posed consisted in utilizing the vibrations of tuning forks,
which may indicate intervals of one ten-thousandth of a
second, or even less,

Professor Farqubarson read an account of recent

EXPLORATIONS AMONG INDIAN MOUNDS,

which resulted in the discovery of thirty skeletons, several
copper implements, and a pulley or spindle wheel of terra
cotta. In one skeleton two of the neck bones were found
anchylosed, giving evidence of a disease rare at the present
time among adults, and from which they only survive by
very careful treatment,
Professor E. B. Andrews compared the Ohio and Virginia
sides of
THE GREAT ALLEGHANY COAL FIELD,
On the Kanawha there are 8,100 feet of productive coal
measures below the horizon of the Pittsburgh conl. The
remarkable belt of conl seams found on the Kanawha, be:
tween Charleston and Kanawha, on Coal river, on the Guy-
andotte, and on the upper waters of the Twelve Pole, and
on the Tag and Louisa forks of the Big Sandy, is the finest
belt of bituminous coal in the United States. The professor
traced the probable direction of the great West Virginia geo-
synclinal trcugh, and expressed tho opinion that it had a
connection with the ancient ocean to the southwest by the
way of Tennessoe, :

Professor J. 8. Newberry gave descriptions of some newly
discovered

ANCIENT FISHES

found in the Devonian and carboniferous rocks of Ohio
Awong these was the entire bony structnre of the dinichtAys
Terellii, the hugest of all the old armor-plated ganocids, The
dorsal shield weighed 80 pounds. Drawings of another spe-
cles of dinichthys wore shown, in which the maxillaries and
mandibles were set with teeth instead of being sharp-edged.
Professor Newberry explained that the dipnoans of Africa
and South America, the kpidosiren and protopterus, were de-
scended from these ancient plated ganoids, and were the Jast
remnants of a group of fishes which In the Devonian age not

Mem—
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only ruled the seas, but wore the most poworful and highly
organized of living belogs,  Many other Interesting speal-
mens were exhibited by Professor Newberry, all of which
;Ihl‘lo be doscribed in the reports of the geologieal survey of

s " NEW YORK GROLOGY,

rofossor James Hall read a paper on the geology of the

Catskill Mountains, and stated that explorations h.of: proved
that the range is composed of several nearly parallel syn.
clival axes, and the culmination portion, at Lookout and
Roundtop, is caused by theslight convergence and junction
of :Il:m of these synclinals, which are 8o olosoly crowded to-
gother.

Professor Cope defended the

THEORY OF EVOLUTION

by reference to North Amarloan tertinry mammals, comment-
ing on the fact that the human skeloton contains so many
characteristics of earlier forms | ho sald that the quadrumana,
and afterwards man, had won thelr way to pre-eminence
rather by development of mind than by that of the physical
system, It was not o much a case of the survival of the
fittest as of the survival of the most intelligent.

There was a debate on the question of ;

ARE POTATO BUGS POISONOUS ?

Professors A, R. Girote and A. Kayser maintained the neg-
ative, and stated that they had boiled down the bugs, pro-
ducing a colorless liguid, offensive in smell, but clear and
alkaline., Other bugs were digested in alcohol. The dis
tilled liquid administered to frogs produced no effect either
when introduced into the blood or into the stomach. The
tincture killed the frog when injected, but this was due to
its acid properties. It was concluded that the bug is not
poisonous, and the evil effects noted on burning the insect
were probably due to the presence of Paris green,

Professor C. V. Riley replied to the effect that he felt
assured of genuine polsoning from the bug, in cases which
he had examined. Professor Cope related further experi-
ments on frogs, and said that the frog liguid administered
to the reptiles made them very sick. The most plausible
suggestion offered during the debate was that the frog poison
is probably volatile, and in the process of making decoctions
and tinctures, the poison, when heated, escaped into the air,

A PROPOSED INSECT COMMISSION.

A moemorial was submitted to the meeting and approved,
which addresses Congress with relation to the establishment
of a national insect commission, The document states that
the damage done by the noxious insects in the United States
amounts to $300,000,000 per annum. The subscribers pro-
pose either the reorganization of the Department of Agricul-
ture, under the control of the highest scientific authories, or
the appointment of a commission of five persons, to wit:
Three entomologists, one chemist, and one botanist, eminent
in their respective branches of science, to be chosen by the
Council of the National Academy of Science, and approved
by the Secretary of the Treasury, with salaries adequate for
the responsible work. The duty of this commission would
be to investigate the causes which affect injuriously agricul-
tural interests, and to suggest the best means of diminishing
the losses.

The results of such investigations should be embodied in
brief reports, containing practical instructions and made
accessible at a small price; or the results should be made
useful, by personal education, to every farmer in the country.

LOCUSTS A8 FOOD.

Professor Riley believes that grasshoppers make a good
article of diet. He says that he fried them and roasted them,
and that they have a pleasant, nutty flavor. They are
equally good eating, either boiled or stewed. We congratu.
late the professor, both on his gastronomic discovery and on
his coursge. His name bids fair to be linked by posterity
with that of the man who first ate an oyster.

More about insects, a branch of creation which seems pecu-
liarly interesting to the assembled scientists this year, is
found in the papers of Professor W. J. Beal and Thomus
Meehay, The former discussed

CARNIVOROUS PLANTS;
and after detailing past discoveries, said that the Martynia of
our vegetabls gardens catches immense numbers of insects,
one plant of small size destroying 7,200 of its prey. The
husirs seem to have small glands at the ends, which secrete
u sticky substance. The insect is soon killed and sucked dry.

Professor Meehan disputed several assumptions relative

to the

INSECT FERTILIZATION OF PLANTS.

He concluded that the grest bulk of colored flowering plants
are self-fertilizers; that only to a limited extent do insects
aid fertilization that self-fertilizers are overy way as healthy
and vigorous, and are immensely more productive than those
dependent on insect aid, and that,when planots are so depend-
ent, they are the most fitted to engage in the struggle
for life.

Professor Gillman gave a description of his explorations
on the upper lakes, during which he found a large num-
ber of

ANCIENT HUMAN RELICS.
Many of the skulls were perforated at the highest point, the
holes messuring between ¢ and § an inch. Beveral mounds
opened gave evidence of the cremation of the bodies in-
humed.,

Professor Cope read u fine essay on the
DISTRIBUTION OF BATRACHIA AND REPTILIA IN NORTH

AMERICA.
e suld that the characteristics of these families are such

Scientific American,

a8 to make them ospocially usoful In the Inqalry an to the
actual relations between the structures of animals and the
physical nature of the reglons which they inhabit. The
naturaldivisions of the batrachian and reptilian favne in Awe
riea were stated to be six, namely, two esst of the plains,
he northern or eastern, the soathern or sustro riparian ; the
entral, extending from the eastern boundary of the plains
to the Slerra Nevada; the Pacific, west of that range; the
Sonoran, Including New Mexico, Arizons, and a portion of
Northern Moexico  Lastly, the Lower Callfornis region, em.
bracing the poninsula of that name. The onstern and austro-
riparian reglons embrace all of the batrackin (ospochnlly sal.
amanders) and the turtles; the Sonoran embraces noarly sl
of the lizard ; the Pacifio region includes o noarly equal per-
centugo of all the divisions excepting the tortolses, The re-
Intlons of theso dintributions to pbysieal poculinrition are as
follows: First, as to temperature; Thoe two Southern re-
glons of North Ameriea are the austro-riparian and Sonoran.
Theso rogions include nearly all the North Amerlcan gonera,
and threo fourths of the species. In Contral Amerioa and
Moxico, it Is the central plateau and the high mountains
which support the North Awerican forms, while the South
American genera and species are distributed along the Sierra
Callento of the east and west coasts, Thus It iy evident that
temporature has a controlling influence in the distribution of
roptilian life on the North American continent, and that
conditions of humidity are effective in determining the dls-
tribation of batrachia, aud to a less degroe of reptilia,

The following officers were elected for the next meeting,
which is to be held at Buffalo, N. Y. : President, William B.
Rogers, of Boston, Mass, : General Secretary, Thomas C, Men-
denhall, of Columbus, Ohio; Viee President of Section A,
Charles A. Young, of Hanover, N. H.: Vice-President of
Section B, Edward S. Morse, of Salem, Mass, : Secretary of
Section A, Arthur W. Wright, of New Haven, Conn, ; SBecre-
tary of Section B, Albert H, Tuttle, of Columbus, Ohio; Trea-
surer, Thomas T. Bouve, of Boston, Mass, ; Permanent Sec-
retary, Professor Puinam

Abstracts of other papers read will appear in our next
issue.

The Death of Donaldson the Aeronaut,

About the middle of July last, Mr. Washington A. Don-
aldson, the well known aeronsut, in company with a Mr.
Grimwood, & newspaper reporter,started on a balloon agcen-
sion from Chicago. The trip was intended to be one of the
many which constituted a part of the attractions of Mr, P,
T. Barnum's traveling show ; and accordingly, after an after-
noon performance of the circus, Donaldson and his com
panion ascended amid the usual cheering of the multitude.
All accounts agree to the statement that the balloon and its
appurtenances looked dangerously weak. The globe itself
was of cotton, and old and weatherbeaten, while the netting
showed frequent marks of half-made repairs. Shortly after
the balloon had departed, a violent storm arose, the track of
which intersected that of the air ship, as indicated by the
direction in which the latter was swiftly borne over Lak
Michigan. .

No tidings of the aeronauts were obtained until after the
lapse of several days, when the captains of arriving vessels
reported sighting the balloon,close to the surface of thelake
and apparently dragging its car in the water. Reports of a
similar nature followed, not unmixed, however, with con-
flicting stories of the safe landing of the travelers; but the
latter on investigation proved untrue.

As the public is familiar with Mr. P. T. Barnum's ingenuity
in converting all sorts of phenomenal circumstances into
useful advertisements for his show, a very large nuwber of
persons, ourselves included, suspected that the disappear-
ance of Donaldson was intentionsl,and that,in due time after
the excitement had abated, he would return with some mar-
velous yarn, eminently attractive to the curious and gulli-
ble. The recent discovery of the body of Grimwood on the
shore of the lake leaves no question, however, but that the
daring aeronaut is actually lost,and that at last,after surviving
voysages in paper balloons, and in balloons filled with hot
air, after indulging in his taste for blood-curdling gymnas-
tics on the trapeze while above the clouds, ad libitum, he at
length has fallen a victim to the dangers which he had
grown to despise.

In a certain sense, Mr. Donaldson’s death is a loss to Sci-
ence; for although his proclivities tended more toward the
sensational, and his achievements were accomplished more
by sheer rashness and pluck than through any desire for
scientific investigation, still he possessed many qualities
which eminently fitted him to be a pioneer in a branch of
knowledge regarding which so much remains to be practi-
cally discovered. He had considerable inventive ability, and
courage enough to attempt tasks before which the msjority
of men would shrink; and these qualities, coupled with an
extended experience, gave fair promise that in the future
his efforts might result in useful data toward the solution of
the problem of aerial navigation.

DECISIONS OF THE COURTS,
Unitod States Olroult Court,===Northorn District of
New York

PATENT DANREL HEAD LININOS. —GEORGE A. KEXD 04, LOUIS REED AND
GEOBOE FOLTA,
(I equity,. —~Defore Wallace J.—October, 1574, )

Tho of lotters patent for an ** Improvement n Head Linlugs for
n.ml:E’l'n;rulod o J:onc A. Reed, May 11, 157, namely: ** As a new
artiole of manufaoture, barrof e unlnplpnwoﬂ in the manner specified,
whon bundlod as aiown and deserlbed *'— (s Invalld,

I%OHI Tiead Hnings and Imorallumx cen mude by mwhlnﬁrr. And wore
articlos of trade, and s hoops lind also been crimpad by maohinery, the pa.
e O hfactuse (han that previouily Aol and used; sat

Are 1o (s manurag
1y lndﬁth not Involve the faculity of fnvention

ohl do head linlygs are An lmprovemen
lw;ht?l:'otﬁgfcu&wx }nﬁo;nl.o ?bgrr'mroduo!lon. and, a8 such, naye secu

153

the spproval of the tradas snd 1 & valualite y
A5 sala, the improvement o not the peo aubject of & patent,

The sole mertt of bundiing the head nlngs 4 That 1t renders the com.
modity more attraciive Lo purchasers, and more convenient for dse pus-
poses of sale. There s nothing in this result that 1o patentabie.

[James 4. Alien, tor compistnant

John Van Veorkis, for defendants. |

At

NEW BOOKS AND PUBLICATIONS,

MANUAL OF QUALITATIVE CHEMICAL A¥aryss, By . Romigius
Fresentus, Director of the Chomios) Laboratory at Wiestmden,
and Professor of Chemistry, Natural Philsophy, and Tech-
nology at the Wiesbaden Agrioultural Tostitute, Traosisted
Into the Noew System and BAited by Bxmuel W, Johinson, M.A.,
Professor of Theoretienl and  Agrioultuml Chomistry In the
Shefliold Bclentific Sohool of Yalo Collogo, Now Haven, Conn,
Price $4.00. Now York city: John Wiley & Bon, 16 Astor Place.

This book Glls & place (0 our selentife HUterstare that han for sowe time
been vacant, Nearly all our msnoals of analytical selence have long boen
Antiquated; and although several small troatises have been {erned, In whickh
tho latest results of contemporary research have been recognized and the
nev nomenciature has been employed, the suthoritstive (ext ook of Dr.
Fresentus, to whom, more than to any other master, (he progress of this
sclence (o (s present nearly absolute perfection i due, was in danger of be-
coming obeolete, Professor Johinson deserves the (hanks of the selentifie
world for tho labor and care he has given to the publication of this hoportast
work, which now recelves s it were & new lifa, No book on \le subject
whith we have yet seen spprosches this In persplenity snd excellonce of
method. 1t deals with esch subjeet in 3 strietly e .
panying the student from test 1o test, and noting down The results and the
Inferences therefrom with certaluty that to slon, We
¢ d 1t 1o all stud of ch Y. 5ot only for its sccursey and con-
pleteness, but for the Indactive ressoning employed througbout, which fs
the very foundsation of ail scientific fuvestigation,

Tur Priver or PoLmicAL Ecoxoxy, In Sixteen Definitions and
Forty Propeeitions. By A. . Mason sud Jobn J. Lalor. Price
7 cents.  Chlcago, [1L: Jansen, McClurg, & Co.

Although the aut'.ors of this excellent treatise are carefal to assert that |
{* only a primer. we are bound (o state that the most elementary Lraths con-
talned In it are IMtle known to many who clalm to be well versed in the
sclence, and especially to bave some panscea for the widespresd poverty sad
distress which has reigned In our manofacturing interests for nearly twe
Yoars. The writers have no fear in placing befors the world MADY unpals-
table facts, and In deducing from them & policy which will restore prosperity
1o our trades. Every Ignorant person in the country Is now talking tariff and
currency; and a lttle sense, as embodied [n those lucontrovertible
pr itions, 1a especinily w atthep time.

Nores ON BUILDING CONSTRUCTION, Arrenged to Meot the He.
quirements of the Syllabus of the Science and Art Department
of the Committee of Council on Bducation, S8outh Kensiogton,
Eogland. Part I, First Stage or Elementary Course. London,
Oxford, and Cambridge, England : Riviogtons. Philudelphia,
Pa.: J. B. Lippincott & Co., 717 & 710 Markot street.

The author of this work (who modestly conceals his name) states that
these notes are complled for the use of students of bullding sclence; but the
book 1 really a valuabla text book on the srt of practical architecture, treat-
ing the subject with thoroughness, and lesving nothing unsald that could
inform the pupll a2 to the best possible practice. It s well arranged and
edited.

Urmary or THE SLIDE RULE, a Treatise on Instrumental Arith-
metic. By Arnold Jillson. New York city : A. J. Bicknell &£ Co.,
27 Warren street.

The use of ready reckoners saves an immense amount of 1abor (n all trades:
and oy far the most compendfous reckoner 1 the engineer's slide rule. A
Httle allp of wood with brass mounting, essily carried in the pocket, It gives
& means for efecting all kinds of mensaration of sarfacesand solids, gaging,
welghlog metals and other marerials, calculating powers of engines and
capacities of appliances for transmission of force, and even for reckoning
compound Interest. Mr, Jillson has written a valuable Uttie book, which
fully describes all the uses of this (nstrument ; and be bas, moreover, spplied
the slide rule to many novel purpo ies, especially 1o the textile maaufactures
We commend this pocket volume to a'l ourreaders.

A SuMMER Ix¥ NORWAY, with Notes oo the Industries, Habits, and
Customs of the People, etc. By John Dean Caton, LL.D., Ex-
Cbief Justice of the Supreme Court of the State of Illinois.
Prico $2.50. To be had of all booksellers. Chicago, Ill.: Jansen,
McClurg, & Co.

This book is a readable sccount of a holiday spent In a cogntry which Is,
in many respects, one of the moet (nteresting In the world, It Is geoerally
well written, and the author appears to be observant snd accarate; and no
doubt the alight touches of egotism with which the volume aboancs sre
almost toseparable from a book of travels, which s nearly sure to be more or
less of a personal history.

Desiaxs ror MoNUMENTS. Hy W. B, Franke, Architect. New
York city : A, J. Bicknell & Co., 37 Warren street.

This book contalns forty follo plates, showing over one hundred designs
for cemetery mwonuwents in all forms and styles. Maay of the Idess embo-
died In the drawings are strikingly original and In good taste; while the
variety exhibited enables any one to fnd a memorial sulted to his purpose
and his moans, The detalls are all fully elaborated, making the plates serve
a4 working drawings. It s s bandsome volume, and does credit to the pub-
lshers,

CATALOGUE OF RAILWAY, MACHINISTS', AND MANUFACTURERS'
SurrrLizs. By H. A, Rogers. New York city: H. A, Rogers, 19
John street.

This {s a very bandsome volume of 372 pages, on which ls represented nearly
every article that can posaibly be needed In an engine or machine shop The
engravings are sdmirably executed; and the book, although but a trade cata
logue, gives much valuable (nformation as to many branches of the mechan
fcal arta,

Tae WATOUMAKER, JEWELER, AND SILVERSMITI. & Monthly Jour-
nal devoted to the L ts of Watchmakenrs, Jewelers, Silver-
smiths, Opticlans, and Kindred Trades. Subscription, $1.25 (gold)
a year. London, Eogland: 8 Cross street, Hattoo Garden.

A readadle, well arranged perfodical contalning much varied information
on the trades to which It is spocially addrossed,

Lasanie’s Pooker May or tie CoMstoox Lope. Mounted in
Pocket Book Form, Prico §2.50. San Franciseo, Cal: Le Count
Brothers, 417 Montgomery stroot.  Noew York city : F. F. Taylor,
16 Broad stroet.

A neatly executed map of the remarkable dlstrict of Washoe, Nevada, In
which tho Intricacy of the minos and thelr lmmense capacity are foreidbly
shown. Some valuable explanatory statistios are added to the yolume.

Tre SILYER AND LEAD DISCOVERIES IN NEWHURYPORT, MASS., AND
s Vicisrey, With a Map, By Charles J. Brockway, Price
50 cents, Boston, Mass: A. Willlams & Co,, 253 Washington
streot.

This Is as historical of the M h sliver, gold, and tead
ores, of which wo heard so much a few months since. There does not, at
present, seem (o be great probability of Mr., Brockway's estimates o
woalth being realized,

Tue WooL CARDER'S VAapE Mrcun, a Handbook of the Woolen
Industry., By W. C, Bramwoll. Torro Haute, Ind.: Expross
Printing Company.

An excollent practical troatise, contalning much valuable Information and
some useful tablos,

PURCELL'S RAILROAD POOKEr BOOK, Prico 25 cents.  Loulsville
Ky Baxton Publishing Company.
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Becent Ameviean and Loreign Patents.

Improved Sulky Harrow,

Daolel F. Shaw, Hawmflton, Mo.~This improved harrow may be
readily adjusted to make s wide or a narrow cut, and to work as »
diamond harrow or as a double-A harrow. It may also bo readily
raised from the ground to clear it of weods, grass, stubble, ote, aod
for convenience in passing from place to place

Tmproved Machine for Making Barrel Heads,

William W. Trevor, Lockport, N. Y., assignor te himself and Fran-
cis N. Trevor, same place.—This Invention relates to machinery for
circling barrel heads by revolviog clamps and a circular saw, the
olamps belng contrived to move the pleces to bo sawn up to the
saw, and turn thom around one revolution, and thon Move away ut
the same time that they open to disoharge tho Aofshed hoad ; and it
ocousiats of the apparatus for goaring tho shaft of the olamps with
the saw arbor to turn {t thoreby ; nlso the apparatus for cloglog and
opening the olamps; also mechanism for staeting, stopping, and
allowing the olamps to rost for changlog tho work; and also
mochunism for causing the elamps to turn a lttlo more than a rovo-
lution at each operation {n combination with an automatio stop, to
{nsure the cutting of the complete circlo.

Improved Tower Clook,

Charles Pasoldt, Albany, N. Y.—The (nvention consists mainly in
the soparation of tho hand-moving mechanism and its notuating
power from that of the clock train, and {ts connection with an un-
looking wheel of the main arbor by an intermittiogly operated plan-
etary motion devioe, notuated at certaln intervals by the hand driv-
ing welght, that transmits also motion to the hands on any sultable
number of dlals nbove or below the clock.

Improved Galvanic Battery.

Jerome Kidder, Now York city.—This fnvention rolat<s to an im-
proved gnlvanio battery, with a series of cells in which the tluid is
quickly and easily distributed to and emptied from all the cells, and
also the aotion of the same on the elements (n an nstant (nterrupted
and established, the same belog guided reliably and securely th their
proper positions (n the cells. The invention also relates to a battery
casing with & number of Jongitudinal and lateral partitions forming
the cells and with outer higher walls. A longitudinal cod reservoir,
with borizontal gutter flange and corner spout, assists the filling
and emptying of the cells, while a detachable top guide frame with
corresponding subdivisions guides the vertically moving elements,
applied to & common supporting plate to their respective colls,

TImproved Fishing and Similar Floats,

William T. Quinn, Paterson, N. J., assignor of two thirds his right
to Wil Hague and John Hague, same place.—This is a float con-
trived to run deep In the water, and have considernble side draft.
There is a rod along one side, to which a cord for dmwlog the float
is attached by a ring, »o that it will shift from end to end of the rod
freely, accordiog to which end of the float the draft s to be applied.
This enables the float to be run out readily from the shore, and then
be drawn forwand and backward at the limit of the line, as 8 means
of carrying fishing lines or running out the foat to petsons in dis-
tress, or to operato & decoy duck.

Impreved Ice Veloclipede.

Charles M. Day, Blizabeth, N. J.—This Invention consists of a
screw propeller, combined with & chair or other conveyance for
running on the loe, and so armanged that the edges of the vanes or
blades run in contaot with the fce to impel the carriage, the sorew
being turned by foot, hand, steam, or other power. Springs sup-
port the welght of the currisge, =0 that the same does not come upon
the propeller blades.

Tmproved Cultivator.

William Weaver, Greenwich, N.Y.—The frame {8 diamond-shaped,
with itz obtuse angle cut off. The point of draft attachment may
be adjustad higher or lower, as may be required. By suitable
arrangements, in digging potatoes, the forward plow will open the
hill, hoes will turn the soil over, leaving the potatoes upon the top
of the ground, and the rear plow, running a little deeper than the
forward plow, will raise any potatoes that may be left by said plosw.
The hoes may be adjusted wider npart or closer together, nocording
to the distance apart of the rows to be operated upon.

Improved Water Wheel,

Harvey W. Hawley, Walton, N, Y.—This water wheel may be used
eitber in horizontal or vertical position, utiliziog nearly the whole
head of water, and allowing the adjustment of the buckets to differ-
ent angles to the wheel, if desired. The invention consists of a
water wheel with central web and solid or detachable buckets ex-
tending to equal distance and sultable angles therefrom.

Improved Sheet Iron Barrel.

Charles M. Wyvell, Scottaville, N. Y.—This barrell {s formod in
iwo parts, having their adjacent edges notohed to each other, and
secured by the hoops and locking strips. With this construction,
the barrel, when empty, can be readily taken apart and nested for
;‘ nge or Lransy ion, and can be put togother when required

or use.

Improved Fliter,

Heary F. 8cherr, 8t. Louls, Mo.—This {avention comdsts of a fiter,
composed of 8 lower reservolr for the filterod water, an upper reoep
tacle with the filtering tube for recelving the water to bo filtered,
aod of an Intermediate fltering pan atcached to the Nitering tube to
compel the water 1o pass first Iv down, and then In upwurd, direc-
ton through the Nitering material.

Improved Anvil,

PAwin Hodgton, Springdale, Me., assignor to himself and Ansel
J. Cheney. sume place.—This invention consists in a rotary swage or
anvil haviog a number of working faces, which §s supported and
seated upon & recesed biock having its top portions properly con-
formed to mid aovil in shape. To enable the anvil 1o be raised from
the base blouk, and rotated for the purpose of chnoging the working
faoe, it Is pivoted to and between parallel vertioally movable bars,

Improved Document Envelopo,

John Pritohird, Maysville, Mo.—~This invention consists of un o te-
rior fold, open st the «Idos and closed at the cads, that s applied to
&0 outer inclodog wrapper by belog firmly attached at ono side and

4 Ly un adjustable band at the other side. It oxpands and
contracts with the thickaess of \he papors.
Improved Bee Hive,

Hiram Penoyer, Anoa, UL—Two soparte und detachable frame
sections aro hung Into the centenl chamber from Lop fonmes, & suf-
ficient apaco belng provided between the sections for the passage of
the alr. Each scotion may be taken out soparutely, and thereby the
swarmiog of the bees prevented by replacing the full seotion with
An empty one.

Improved Wire KEscape,

Andrew J. Culbertson, San Andreas, Cal.~ By pulling upon a cord,
a levor Is oporated to push the devios from [t seat wbove the win.
dow ard allow it to deop dvwn 1o the window sill, where 1t will bo
stopped by & rtobet wheel and pawl, and beld until the person or
pearsons Lo desosnd bave taken thelr places upon the platform. The
pawl is then turned back from the mwchet wheol and the device Is
ullowed to descend, the rapidity of descent belng rogulated and
controlled by u bmke aod hand sorew.

Scientific American,

Improved Bonch FPlane.

Charles Bridges, Lowell, Mass.— Devices aro provided whereby a
vlane fron 18 fostantly placed in the stock and guided exactly into its
place, belog also readily adjusted to any thickness of shavings by
the screw bolt, The outter edgy oan be squared to the throat or
faoe of the plane by moving a screw slightly to the right or left In
the recess of the partition, which is made wide enough for this pur-
pose. The arm plecs attached to the handlo s adjusted in such n
manner that, when the handle (s slid forward an the plane stock, the
wedge pleces and bottom ribs bind rigidly on the ends of the arm
plece, define the position of the handle, and seat the roar part of the
bandle exnotly ou tho ciroular rear partition of the stock. The
thumbd plece of the lengthened scrow bolt is then turned up, and
thercby the handle securely locked to the plane lron and stock, so
that no detaching during use s possible. The lovention isan im-
provement or devico of the same inventor, patented December
8, 1574

Improved Farnnce Grate,
Bamuel J, La Rue, Russell, Mo~y vibeating n loyer a shaft is
rocked, and the grate bars nre made to roocive n awinging and
slightly upwared motion, which has the effect of olearing the conl or
other tyol from mahos, and ronovating the fire. Alr cells (n the tops
of all the grate bars nllow the alr to clroulate over the bars teans-
versely and Inereaso the eombustion,

Improved Cutter ¥ond,

Simon P. Randolph, Tehama, Cal.—This is an (mproved matohiog
outter for rmabbedog machines, by which work tnay bo accoms
plished without requiring frequent sharpening for keoping tho
grooves and tongues (n proper slze, The knives, whioh make o clean
cut without splintoring the edge, are curved at the forward end,and
made with two lips for outting the groove part of the matohing
boards. The forward curve of the cutter causes the cutting edge to
strike the wood square nnd avold serapliog,

Improved Wash Bowl,
Henry M. Weaver, Munstield, Oblo.~This is n detnohuble valve
plug, which Is fitted (nto the waste pipe, and provided with sieves
attached to its stem, to be raised by a fulcrumed lever and connect-
ing rod from the side of the bowl for emptying the same.

Tmproved Farm Gate,
Amos Callahan, Maryville, Tenn.—This invention consists in com-
bining adjustable dlagonal bars with a grate for the purpose of sup-
porting its front end, and thus preventiog or taking up sag, or
adapting it to pass over an inclined or uneven surface.

Improved Blas Gage.

John A. Hamllton, Chippewn Falls, Wis.—Thils {8 n marking and
cutting rule, to which is attached another rule or gage parallel to
it, so a8 to bo shifted, and having one end beveled, so that, when
placed parallel with the edge of the goods to be cut into bias surips,
it will gage the principal rule to the proper bias for cutting the
cloth. The width of the strips Is gaged by the distance of one rule
from another.

Improved Brake Shoe.
William Robinson, Jr., Wilmington, Del,, assignor to himself and
Samuel Harris, same place.—~The brake shoe is provided with a
recess at the upper end, and with a slot at the lower end, which
serve to connect the interchangeable and detachable sole part by a
top book, locking Into recess, and by a perforated lug passing
through the lower slot, The ear {s firmly sccured to the shoe by a
suitable key.

Improved Oller.

George F. Dutton, Farmington Falls, Me., assignor to Eliza C. Dut.
ton, of same place.—This Is an ofler haviog a chamber above the
reservolr, in which I8 n glass tube which screws Into the opening at
the top of the reservoir, und which forms a tightly packed joint at
the top of the chamber. The chamber is rigidly attached to the dis-
charge nozzle, and s screwed on to the collar of the reservoir.

Improved Road Scraper.
Jacob W. Wlson, Summaorford, assignor to himself and Addison
Shanklin, London, Ohlo.~This invention relates to that class of
rotary road scrapers (o which the scraper box and the handles are
tod and dis ted for revolving the scraper by manipu-
lating the handles. The latter are attached to the draft yoke eccon-
trically to the connecuon of the yoke with the scraper, io such man-
ner that the seruper is detached by swinging the handles upward,
and connected by swingivg them downward. The invention con-
sists of a guard hook, in combination with thoe connecting devicos,
to prevent disconnection by the downward movement of the han-
dles.

Improved Marking Board for Pin Pools,
George H. Decker, Bollovillo, N. J.—This relates to such an {m-
provement in marking boards for pin pool that the numbered balls
may be taken out without the annoyance of dropping the same on
opening the slide gates or hinged caps at presont In uso.  The (nven-
tion consists in reoessing the markiog board for the round or osher-
wise shaped plugs that contain the balls securely in concave ro-
cesses,

Improved Car Coupling.

John A. Acton, Jackson C. H., Ohlo,—The Invention consists of a
drawhead with a orooked pin bar, that swings in a longitudinal top
slot of the same, and {5 kKoyod av tho rear ond to a laternl shaft with
ritohot wheel aod pawl, and provided at tie front end with the ply-
oted coupling pin, The release of the pin-controlling ratohot, either
from tho sldes or top of the car, drops the pin through the link,
which completes the coupling operation.

fmproved Compound for Flavoring and Preserving

Tobacco.

George E. Sterry, New York city.—This Is an improved compound
for swostening, flavoring, and preserviog tobacco, formed of pow-
dered salt and lloorice root,

Improved Hot Alr Furnnco,

Thomas Langsteath, Germuntown, Phila, Pa.~Thoe mnoke pipe
leads out of tho top of the combustion chambor into » horlsontal
pipe, golng through the furnace from front to roar. and on the latter

slde recelving a dust pipe, loading up from the ash pit, to carey off
the dust when the ashes aro shaken down At the front of the horl-
rontal pipe o a dumper, 1o bo opened to let (o air to oheok the draft
without opening the furnnoe door and letting cold ale in direotly on

the hot platos,
Apparatus for Noparating Gold from Sand, ete,
Thomas W, Irvin, Burcka, Cal , sssignor of ooe half his right to
Alex. Gllmore, A. Dolan, E. lcown, and Mauri e ¥, Moloney.—This
Inveation consists of sultable apparatus for drylog and sopammtiog

the sand, and conveylng the same by an elevator to o Ay stom of con-
nocted channels and conduotors, In which the beavier gold partiolos
aro soparated from the sand by the current of an oxhausting fan,
and the ourront of alr und Its foroe In changed and rogulnted by ad-

Justablo valves, while additional chuwbers or recoptacies collect the
finer mixture of gold dust and sand for truosmisdon 1o the amalgw-
mator,
Improved Toy,
George F. Morse, Now York olty, nssignor to himself and Joseph
F. Tobin, of samo place.~This 188 recossed ball, mounted with a

bell forming a purt of tho sphorical shapo of the same, aod sounded
by & spring clapper or other device within,
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Improved Hevolving Horse Rake.

John H. Randolph, Jr., of Bayou Goula, La ~This Is an tmproved

sulky rmke, dosiguned especlally for pulling pea vines for bay, and
leaving thom In bunches to dry. By the provision of

stop blocks nuy pitoh of the ke teoth may be given, and the

onn also be thickened to the required point by applylog one or morg

additional ploces thereto, There are also improved devices for

holding and tippiog the mke hoad,

Improved Apple Corer and Slicer,
Charles E. Kimball, New York city.—The invention conssts of
quartering blades mdiating from a common center, in whleh “a
revolving shaft carrylt g a couple of vow-shaped hlmvu..
being turned aftor the quartering biades have beon pressed 1010 the
apple, will cut out the core, after which the quarteriog blades, being
driven down through the apple, will finully separate the cored quar.
tors.

Improved Bolling Fot,

W. H. Honnnman, and W, P, 8haw, Jr,, 10 8. Chestor stroot, Bal.
timore, Md.—The Invention consists in o sectionnl boller having
opposite flange grooves, sliding plute, and a cover hinged to the top
of a vertical partition,

Improved Warming Apparatus,

John F. Relily, Wasthlogton, D. O.—~The invention consists In an
overtlow pipe and a Jongitudinal steam pipe between cover and pan,
togother with a steam coll extending under the warming plate agd
provided with discharge outlots,

Improved Crank Motlon,

Charles B, Whipple, North Charlestown, N. H.—This Invention
conslsts of n connocting rod connected to the erank pin by n slotted
hole, und extended beyond Itand conneoted to another ornnk, which
1a plvoted eccentrionlly to the nxis of an idie wheol, on which It i
mounted, and 18 carried around with the connecting rod. Uy thiy
arrangement, when the maio crank pio {8 on the centers the con-
necting rod conses to pull or push on it on account of the slot, but
continues to pull or push on meluxnhrymk,nkb,mm
on the center, carries the rod laterally aguinst the main crank plo,
and thus carries it past the center,

Improved Hook Bale Tie.

Willlam Greet, Mooresville, Ala.—~One end of the ball band &
passed Into a hole on a separate locking plece, back through another
apertare, and then {8 doubled over. The other end is bent to form
a loop, pushes through a hole in the locking piece, and s secured by
a pivoted hook on the latter.

Improved Earth Auger,

Joseph E. Hall, Paxton, Ill.—The door is attached by polnts at the
lower end and the stud screws at the upper end of the edges, ongag-
Ing with the sockets and notches respectively, in the harrel, the
edges being fitted inside of the edges of the barrel, and fastened by
ascrew. The lip Is hinged to the under side of the bottom of the
barrel 1n the clearanoce, where it does not obstruct the turning of
the auger, and it {8 contrived to drop down on the bit when the
auger is raised, and convert the anuger into a sand bucket by closing
the throat. The bit Is attached by a dovetail-shaped shank on It,
and a corresponding socket In the auger bottom, for readily de-
taching it.

Improved Miter Box.

Peter Johnson, Wauconda, and Nicholas H. Johnson, Blackberry,
IIL—The table Is supported on pivoted base arms that may be folded
to the under side of whe table after use, A siiding soring-oushioned
sleeve supports, on branch arms with end sleeves siiding on pillars
of a revolving base plate, n saw gulde frame, which extends down-
ward below the supporting disk, and carries in forked guide ends
the saw for cutting the miter,

Improved Tyre Tightener.

Henry A. R. Horton and Amos P. Hayes, McKinney, Tex., as
signors of one half thelr right to John H. Owen.~The joint is com-
posed of two nuts connected together by a bolt with right and left
threads. In the center of the bolt there is an colarged puwce of oota-
gon shape. The bolt, when screwed entirely up, entors into holes
made in the ends of the fellies. In one end of the tyre a tongue is
cut, and in the other end there is a slot Into which this tongue fits.
The miter joint, formed by tongue and slot, is intended to prevent
the ends of the tyro from springiog apart laterally. The joiotls
covered underneath by a clip mude so as to fit up to the edges of the
tyre. The ends of the fellies are cut (nto blunt wedge shape, and
covered by thimbles, aod the nuts are so shaped that the thimbles
fit into them exaoctly.

~ Improved Clothos Wringer,

Wiliam T. Bunoell and Anson G. Roban, Ottaws, Can., said Ro-
nan assignor to said Bunnell,—When a handle roller is forced down,
spring cams bear upon friction rolls and force the upper rubber
roller downward In contact with the lower rubber roller, and in
doing that thoe crabs In which the lower roll revolves are made to
clasp the tub or vessel, while the handle roller serves as a guide to
couduct the clothes betwoen the rollers.

Improved Milk Cooler,

Owel H. Willard, Randolph, N. Y.—The invention consists of milk
pans and vats construoted with bottoms with diagonal pitoh or in-
clination toward the lowest corner, at whioh tho tightly-seallng
milk outlet is arranged, that may be readily detached for allowlng
tho separation of pan and vat for cleaning purposes.

tmproved Cistern Cover.

Sebastinn  Hafftor, Highland, IlL.—The invention consists of A
flanged cast lron we'l cover, provided with supporting standards
for the pump stock or pump chain tube, a hinged lid, and Siteriog
basket below the ld, The cover admits ready aocess to the clatern
for repairs, and allows the taking out of the pump stock or casiog
without removing the well cover,

fmproved Motalliec Truss Bridgoe.

James Valleloy, Cinton, Oblo,.~The stay or braoce plocos are
formed of a wrought motal plate haviog its end portions (o differ-
ent but paralicl plancs, and Jolned by a middle portion, which Is
ncllned nt about an angle of forty-live dogrees thoroto, The sald
ood pordons constituto what may bo termed the feet of the braoos,
nnd are pecforatod to rooelve the bolts by which thoy are seoured
In the arcl. Ouw foot s bolted to the upper and the other to the
undor plate of the chord, the length of the (nelined middlo part do
termining tho distanoce botweon the plates.

Improved Clothes Pin ,

Uriah D. Mihilis, Fond D Lac, Wis.—The noteh of a block I8
passod over the clothes line, and a key iy forcod down, clamplng the
line betwoon ity edge and the side of the notoh In the blook.

Tmproved Gang Plow.

Euageno P. Pulliam, Palmyra, Mo,—This invention includes stmplo
devices which enable the altitude of all the beams (o bo simulta-
neously regulated,

Improved Shoe Fastener,

George P, Rooves, Holonn, Montmaon Tor., nssignor to himself and
Charles Rumloy, of same placo.~Ihls conslsts of a lacer applied by
Prongs to the leather or other material, and provided with a centeal
conoavity and surrounding ridge, open toward a

hook-abaped
which is turned back far enough to prevent tho catching of the
dress or other objeots theroon.
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Puare Water,

From the days of the old Romans down to the present
Ume, polittoal sconomista have sought for an sbundant
Supply OF pure wator s the Nrat great neat of any great
elty, The question, today, when raliroads and matnfac-
tures conoentrate humanity sl so many polats, 1s of more
Importance than whan setilements wore made wmerely
where usture has provided u full supply of the true wi-
tor ot iife.  Our groar oftles ar all soeking an additional
WALOE MDY, AR 1D ARy 1he wator now reoeived ty ox-
POUALYS And unwatiafsotory (n quality from the Immense
WANES and aad detarioration consequent on a faulty sys-
tam of piping. Many different materials have beon used
for the conveyanoe of water long distances. The old Ro

mAR aqueducts brought water of only the purity of ordl.
BArY stroatms, open to sun, air, dust, sad like minor avils,
& Mtyle not foasibie In this day or country. The first
American squeduct of which we have cognizance. that at
Tortamouth, N. ol., In operstion fn 170, brought water
through heary pine loge. and so continued up to & year or
two since. Lead has proved dangerous for piping, and
Uned with tin bas boen found enormousis o3 pensive for s
doubtful result; while plaln cast and wrought tron rust
and corrode; tron lloed with cement, glass or poreelaln,
has beea found Lmpracticable, on sccount of & lack of
elastiolity ; and galvanized tron, which it was hoped would
solve the problem, has been found seriously affected by
the various salts and alkalis held In solution by the water
conveyed thereln,

Agaln, the dependence of s city or Iaxrge town on a sin.
gie main of great size has been & cause of disaster from
sny defect therein, and (he future waler supply will be
doubtiess through & number of smaller malns, each Indo-
pendont of the other, thereby precloding sny possibillity
of & general fallure. The Natlonal Tube Works Company
of Boston, Mass.,, snd MeRoesport, Pean., seem 1o bave
solved the problom as o & perfeet pipe, farnishlng »
seamloss lap- welded wrought tron pipe, of from one half
10 fourteon (nches diameter, coated inslde and out with
an Indestruetible elastio enamel, and eapable of withstand.
10g & pressure of 100 pounds to the square luch, The
coating realsts wll known corrosives, and s elstic encugh
for all working purposes, while all the counections are
made by asleove Jolot that prevents any leakage,—BHos-
ton Daily Glods,

Scientific

American,
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Three Bocond Hand Norns Loocomotives, 16 tans
ol 1 a) Inahies geuge, for salo by N, O, & U, I, K.
0., Naw Orloans, La,

Gonuwne Concord Axies—Brown, Fishorvillo,N.H,
Tempios and Olioans. Drapor, Hopoaaie, Mass.

For 18, 16, 10 and 18 Inoh Swing Bogine Lath.
“itress llultA‘l‘nol Co., Pravidence, 'l‘fl. -y

Spinning ogs of & Supertor Quality—Whiting-
rilie Inlnnlﬂu ung Co., 'h?:nnlla. Ill’l.

For bost Prosses, Dios, and Frult Can Pl
& Willlama cor. of l'lv:u.nu and Jay, I!ml."l“r):.“l‘l Y.
For Bolld Wrought-iron Benms, 00 ad
dsvinent, Address Union Lros Mills, n%uwn.h.'rw
Ibograph, &o.
All Frutt-oun Tools, Ferracute W k's, Bridgton, N, J.

For Solid Bmery Wheols Machinery
e Union Sose Co.. I :l::..nr o

wad, Latoer sod Macaery for Pollating sad Buftng
Metals, B Lyon 2 Grano Strest New Yorx.

Barry Qapplog Machioe for Onnning Establish.
meats, T. K. Salley & Vall, Lockport, N, Y. :

T'he *Sclentific Amenoan " Now Y i»

D Omon, X ork,

Hitle bullons on e desks of Lhe MABAZETY «1gDALS Are sent
'O porsons In e varicas deparuments of the estabiish-.
nenl, Chesp and affective, Splendid for shope, offices,
Twelllngs. Works tor sny distance. Price 88. with good
Sattery. ¥. O. Doscd & Co., 36 Osnal 8t., New York,
Maxers. Bond tor tree (lustrateo Ustalogve.

L
A.J, B. can harden scrow plates and dies
by the process glven on p. 75, vol. 28.—A. K, will
find that Imiwtion peacs are described on p. 25,

vol. 30.—R. F. will find & reclpe for hquid glue on
P. 250, vol. 30.—R, K, W, will find & description of

Business and Persumn

The Charpe for insertion under the nead w $1 o LAne,

H; Portable R. H. Allen &
lovmsoh mm of all patterns. 23

Howohkiss Alr Spring Forge Hammer, vest 1u the
warket, Prices low. D, Frishie & Co.. New Haveu. Ct,
Owners of Steam Engines—We gnarantee 25 per
cont extra power or an equal saving In fael, by applying
the Ransom Syphon Condenser. I'. Sault, Consnlting
Eugineer, General Ageut, New Haven, Conn.
Hotchkiss & Ball, West Meriden, Conn., Foun«
drymen and Workers of Sneet Metal.  Will manufacture
on royalty Patented articies of merit In theirline. Swmall
Gray [ron Castings made to order,
Advertising Agencles.—* It is a fact that ull those
persons aolag & business which requires extensive adver.
tisiog, and who from the mode of conducting It 4re able
10 arrive at & close approximation of the results produced
by each separate Investment in this way, are universal (n
the opinion that better contracts can be secured through
a woll-established Advertising Agency like that of Geo.
P. Rowell & Co,, New York, than can be odtalned from
publishers direct, no matter how familiar wich rates and
papers the advertiser may be. It stands o reason that an
agency, lling patronage to the
t> one handred th d !
able to secure favors which would not be accorded to any
mere individual, even if wo omit entirely the benefits
which they must derive from thelr extensive experis
ence.'* ~{Exchange.]
Buz pay, with little money—American Saw Fllo
Gulde. New Tool. All mechanics use them., Manufac-
tured by E. Roth & Bro,,New Oxford, Pa. Circular free.
A young man wants a situation—Good refer-
ences. Address E, C. Fenn, Ware, Mass,
Scroll Sawyers—If you want good Jig Saw
getthem made by A, Coats, 108 Hester 5t , New York.
Second Hand Steam Engine, 3% horse powoer—a
first clase article~for sale by Wadts, Campbell & Co.,
Neowark, N.J.
Moulder Wanted—Must be fully competent to
take caarge of Foandry tor g machinery casting!
mostly engine and mill work. References requlired.
Appiy to P. O, Box 9, Galt, Ontario, Canada.
Makers of machines for splitting fire-wood, send
clrcular and price to Hoopes Bro. & Darlington, West
Chester, Pa,
Water, Gas, and Steam Goods—New Catalogue
packed with first order of goods, or malled on receipt of
elght stamps. Balley, Farrell & Co,, Pittsdburgh, Pa.

giving alarms, and Yarious other purposes. Can be putis
operstion by say lad. Inclodes battery, Key, and wires
Neatly packed aod sent o all parts of the world on receipt
of price. F.C. Beach & Co., 246 Canal St., New Yors
Bolt Headors (both power and foot) an 1 Power
Hammers & specialty. Forsalth & Co.. Man hester N M,
Bee N. F. Burnham’s Turbine Water Wheel ad-
vertisement., Dexs week,on page M1,
Hand Fire Engines, Lift and Force Pumps for fire
aod all other purposes. Address Bumsey & Co., Sencca
Falle, . Y., U.5. A,
$17 Foot Lathes. Geo, F. Shedd, Waltham, Ms,

Scale In Bollers Removed —~No pay till the work
fadooe. Send for 4 page pamphlet, George W, Lord,

Phllasdelptila, Fa,

1,2,& 8 H.P. Bogines, Geo,F.Shedd, Waltham, Ms,
For Large lot socond hand Maohinistw'

Tools, chieap. Send for i, 1. H, Bhearman, # Cort-

ands Stroot, New York,

For Tri-nl oconn, Mica Blasting Powdoer,
Frietonal gectrie s Bleotric ruses, Exploders.
Guita Perchs (nsulated Loading Wires, eto,, ote,, etc.,
result of soven yoars' experfounce st Hoosse Tunnel,
sddress Geo, M. Mowhray, North Adams, Mase,
For best flolt Cutter, at greatly reauced
sddress I B, Brown & 60.. New Uaven Conn.

2 "—VFor Informationabout Emery Whools
&o., sddress L. V. Emary Wheel Co,, Welssport, Pa,
Amoeriosn Metaline Co., 61 Warren St, N.Y. City.

pricce,

a good choap tel pe on p 203, vol. 30.—F. J.will
find a recipe for a coment for milistones on p. 251,
vol. 31.—L. H. . will ind rules for proportioning
safoety valves on p, 830, vol, 82.—S. H. D. will find a
rule for mscortaining the horse power of an en-
gine on p, 83, vol, 33,8, J, ¥. will find rules for ns-
certalning the required pressure of water in pipes
on pp. 78 to 70, Selence Record for 1878.

(1) H. B, says: 1, I have tried the recipe
for indelible Ink, and cannot dissolve the prussi-
nte of potash, I tried to dissolve it in bLenzine, to
mix [t with printer’s Ink ; but it will not dissolve.
I also tried aloobol: (¢ would not mix with the
lok. What (s the matter? A, What recipe do you
rofor to? Yellow prussiate of potash is soluble in
wantor, 2, Is there anything that will make print-
er's lnk indelible 7 A. Carbonaceous substances,
such ns asphall, with proper solvents, have been
used for this purpose.

(2) F. A. nsks: 1. By what process can |
make a good nickel solution for nickel plating?
A. Use n suwrong solution of the cyanide or double
sulphate of nickel nod ammonia, obtaloed by dis
solving the salts in hot water until the solvent is
nearly saturated, 2. What {s the proper quantity
of eyanide of potassium? You mention 13§ oz2s. to
1 gullon. Would itnot make a very weak solu-
don? A. Use water ]l galion, cyanide of potassi-
um 12 ozs., eyanide of silver 13§ ozs.

(8) Y. P. wsks: How long must [ leave a
pistol eylinder (nn gold solution, so that the coat-
ing will lnst o year? A, About 24 hours will give
a good deposit. It is not necessary to disturb it
until intshed. 2, Wil an old watch case do to
make the solution? A. Yes. A gold solution
made with & battery lsa good one for the pur-
pose.

() F. H. J. asks: 1. Would a 1} inches
achromatic object glass, of 30 inches focus, and &
plano-convex lens, of 3 inch diameter and 1 inch
focus, answer (n constructiog a telescope as de-
scribedon p.Tof vol. 30?7 A, The 134 inches ob-
jective is rather small for 30 incbes focus. The
plano-convex lens of 3 inch diameter and 1 foch
foous for an eyeplece will not answer very well.
The eyopiece should consist of two lenses, both
plano-convex and with the flat side to the eye, one
of, say, 1 loch focus near the eye, and one of 2
inches focus at the distacce of 3 inches from the
first. 2. Which is the best for an eyepiece, a plano-
convex or a double convex leos? A, Plano-con-
vex lenses are better than biconvex. 3. How can
I make o terrestrinl eyeplece and a celestial eye-
plece 7 A. A colestial eyeplece consists of ono sot,
that is, two such lenses; a terrestrial eyeplece con-
sists of two such sets. A celestial eyepiece shows
inverted images. The additional palr of lenses in
the terrestrial eyeylece revorts the iaverted image
to s natural position. 4. Would theabove teiescope,
if fitted properly, be powerful enough to seo Ju-
piter’s moons and Saturn’s beits? A, If a good
one it may do to see tho satellites of Jupiter, but
not Saturn’s belts. 5. What work on the telescope
would you r d, for an t without a
teachor? A, There are many books on the micro-
soope, but fow orpone on the telescope alone. In
some of the larker treatises on physics, such as
Siliman's, Ganot's, ete., you may obtain some spe-
olal Information on various points.

(5) H. L. G. says: The following question
{nvolyes the pringiple of the bhydrostatio paradox,
that the prossure of duids is according to the hight
and surfuce prossed upon, and not according to
the quantity prossing. This is evident in case of
wator; but does It hold also in the case of alr
prosing upon Itself under the same clroumestances,
either with or without foroing? Of course It
would require & vacuum opposite to make the
test. A, Yes

(6) 8. M. L. nsks: What is the best mate
rial for belts to which slats three quarters of an
inoh in width are to be fastenod, the belts to run
ovor rollers threeand five inches in diameter, the
larger being the driving rollor? A, Try a flat
chaln,

1. What is compressed alr? A, It s alr, the vol-

prossure, 2. [s It as elastio as steam, or more so !
A. It s more olastio st low temperatures, 4 If
compremed alr Lo conflined, would 1t loso it olas
toity? A. No.

Would a whoeel that would start Itself on sn axle
and koop on continually revolving, moved only by
an oooontrio wolght of Ita own, bo consldered por-
petual motlon ¥ A, You,

(7) L. W, says: | am coppering east and
malleable iron by dippiog In a solution of salphate
of coppor : but the copper doos not attach 1tself us
pormanently to the malleable iron as to the other,
What is the remedy ? AL Clean the surface well
by dipping in dllute oll of vitriol, and scouring
with sand,

(8) D. B.T. sayn: I have long had a theory
that the atsorption of alr by water decroases Its
cobesion to an exwnt untbought of by our best
sclontista, It s woll known fuot that water ab.
sorts about four per cent of alr under one atmo-
sphore’s prossure, and that the absarption goes on
in the same mtlo with every Increase of pressure.
It Is cany to conoelve of 4 condition of things wheo
the air under an enormous pressure would pone-
trate the intermolooular spaces of the water, to an
oxtent sufliclent to dimociate its elemwents and
probably form s new and prod 0
new gus, A, Thore is no doubt that the sddition
of alr to tho water of a steam boller, and even to
tho steam (tsolf, s effoctive In inoreasiog prossure.
This was verified by Professor Rogers of Philadoel-
phla, Pa,, who uven wade it a matter for a patent,
and construoted an engine which iNustinted the
difforence of admitting and excludiog alr, Dut
thut uie, under groat pressure, would be able to
penetrute the Intermolecular space of the water,
80 a8 to dimoclate its olemonts and form a pow
combluntion or gas, s a totally unsupported by~
pothesis ; und we fear that your drawiogs for a
geoerntor and eogine to work this gas, if (¢ exists,
have been labor wasted.

(9) 5. A. R.naks: What is the best mate-
rial used for flling froproof safes ? A, Plaster of
Paris and alum, usually.

(10) C.H. M wsays: Your correspondent I.
8.M, naks for a rulo to find thesize of hole In which
o thread 13 to be cut, and st the samoe tme gives
the following : Doeduot from dinmoter of the sorow
134 times the pitoh, Is not the following rule more
neournte? As most of tbe threads used In this
countey are out on a 80* angle, by taking tho cos.
ino of 4 the angle, that 18,0 5080, and multiplying it
by tho piteh, then doubling the result, and deduct-
Ing It from the diamoter of the screw, you will
have the proporsize for the hole. To llustrate the
above rule: Let piteh be 00107, diameter of the
sorow 175 thon 017 X08000 X2=01782 ; 17 01702
08268, By LS, M.'s rule: 1—015="8500, giving a
difference In mze of hole of 00232, A. Below are
the rules for proportioning the American standard
scrow, which is flattened at top and bottom. D=
outside diameter of screw. d=diameter of hole
in the nut. p=pitch of screw. R=number of
threads per inch. (All dimensions in inches) p=

116 D+10 —2009

Y ==
1664

129

=" If the thread is not fiattened at top and

bottom, d=D —1-782Xp. For a screw, not flattened
at top and bottom, with any angle, a, of thread, d

a
=D —cotangent—Xp.

(11) W. F. R. asks: Which will last long-
est in an upright boller, cast or wrought iron
grates? A. Cast iron, generally.

(12) E P. says: In an article entitled
¢ Work for Arctio Explorers,” you make the fol-
lowing statement: “In longitude I112* W. of
Greenwich, the explorers will have arrived be-
tween the north pole and the magnetic pole.™ 1
do not understand how this can agree with a pre-
vious statement: “ When 40* B. of Greeuwich Is
reached, the north pole will lie between the ex-
plorers and the magnetic pole.” Has the magnetic
pole magunitude, or was thero a mistake in print-
ing one of the above mentioned numbers? A.
The magnetio pole in question has very considera-
ble magnitude: It covers an area of many square
miles. This, however, is not the sole cause of the
parndoxical compass bearings mentioned in our
article. You are doubtless aware that there is an-
other north magnetic pole on the Siberfan sido of
tho geographical pole ; and the lines of magnetic
direction are still further compticated by magnet-
e conditons which have not yet been fully made
out. The statements of our article on this point
woro founded as stated thereln oo the compass di-
rections lald down on a provisional map construc-
ted, for the expedition lately sailed, by the hydro-
grapber of the British Admiralty, showing the
magnetio conditions which may be expected in all
unexplored polar reglonsif the distribution of ter-
restrial magnotism based on the knowledgo ac-
quired up to the present time, and elaborated by
Gauss, Sabine, and others, turns out to be correct.
If thocompass bearings of any pulnt could be pre-
dicted from its geographical position, or its posi-
ton from Its compass bearing from a known point
such & map would be unnecessary, and the difficul.
ties of arctio exploration would bo greatly les-
senod ; thoy aro serionsly complicated whon the
voyager has ta rely so largely oo the guldance of
an fustrument, the bebavior of which he ks unable
to predict with any certuinty. The provisional
maps supplied to the British expedition willdoubt-
less prove of great assistance, though they lay
down merely what ts probable,

(18) F. R. B. says: I havesn achromatic
microscope, powers from 20 to 100 diameters. |
would like to construct with it an astronomical
telcscopo. What sized objectglass would it require,
and of what foous? Should it be achromatic? A,
Object glasses for astronomical telescopes must
be nohromatio, and may be had of all sizes and fo-
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ume of which has been consideratdy deoreased by

cal cogth, varying from 2 to 3 inches In dlame-
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tor and 3 or 4 feet foous to those of 27 inches di-
ameter and 30, 40, or more feet foous.

(14) G. W, P, says: 1. I require froma
mugnetio engine as much power as & man would
oxert by opening and cloding bis thume and fore-
fluger 00 times n minute, Can | got this much
from two Lbclanchl cells? A. Yes, 2. How many,
and what plzed, magnots should § use?® A, Make
your magnets so that the weight of the wire and
the lron are equal, aod determine the slze by ex-
perl Two eta are suficient. 3 Can |
waln more power by uslog wore battery, or by less
battery and mwore magoets? A. Make the cores
thin and the poles thicker and use more battery.

(15) A. 8. asks: Can & lamp wick be lit by
clectricity? A, Not unless surrounded with
.

(16) L. J.S.says: D, L. B. ssks if & solid
bar of steel or iron would sink in the ooesn in the
deepest part, or float when the amount of water
displaced equaled In weight the bar of fron. 1
wish to say that the weight of a body, spectific or
otherwise, depends on its density. As water s
only slightly compressible, how could it be made
s deuse an fron 7 If it were 80 compressible that
it could be made ss dense as Iron, It would be no
longer water but a solid. The pressure of water
has nothing to do with bodies Soating and stokic g
Init. A, Weo would be glad to know your reasons
for this conclusion.

Would it expand the air beyond its present Hm-
Ita to lesser the gravity of the earth? Buppose, for
instance, that the material of wolich the earth Is
composed were severnl times lghter, would not
the air be much more rarefied and reach much be-
yond Its present hight? A, Yes.

(17) F. W.H asks: Is it practicable to make
s machine to run by a weight or spriog, that will
take the pluce of a Grove battery lo plating small
articles, such as watch cases, spoons, ete.? A.
No.

(18) W, E. D. asks: 1. In an exhausted
Lbclanché battery, which needs replenishing, the
oxide of mavganese or the gas carbon? A. The
mapgunese. 2, Will not & sheer of lead or copper
answor us well us carbon to put in the porous cell,
10 wuke the positive pole of the battery? A. No.
8. Isthere any metal that will take the place of
gino or platinum for making the negative pole of
o buttery 2 A. Nothing sogood as mne. Platioum
formas the positive pole. Iron can be used in place
of zine, but it {s not so good. 4. Wil not a por-
ous cell made of common swopeware (upglazed)
answer as well as the ones we buy? A, Yes. &
Cannot the above cells be made at any pottery,and
should they be glazed or ungiszed? A. If glazed
they will not be porous. 8. What kind of pitch or
resin is used to seal Léclanché batteries, and is it
necessary to seal them? WIll they not work as
well If left unsealed? A. Shoemaker's wax will
do. The sealing Is done to prevent evaporation.
They will work if not sealed, though not for so
long a time.

(19) W. P. asks: What is the smallest
magnet | can use, and what are the amount and
size of wire required for it, to move & small lawch
of adoor? A. A maguet 1loch long will answer
with 200 foet of No. 20 wire.

(20) F. W, R. says: In your article on the
Instability of the earth's surface, you state that
the coast of Texas was rising at a comparatively
rapid rate. This statement Is certalnly a very er-
roneous one. and [ draw this conclusion from these
facts: In 1541 I Janded first in Texas, oo Galveston
1sland. The place was but lttle clevated above
the waters of the bay, but the street called Strand
was above the ordinary tides; and was only over
flowed after winds from certain quarters. It bas
been flled up to a hight of several feet, and is now
barely above high tides. Salt water was reached
ata depth of fouror five foet, and is, I think, still
found at that depth. The tide reaches the town of
Houston and warks about a similar point on the
wharf. I have often heard itsald that our coast
was rising: but 50 far asmy appreciation of it goes,
the rise must be very slight during the last thirty-
four years. A. You must consider that the coast
of Texas along the Gulf of Mexico Is between 30
and 400 miles long, and that the portheastorn por-
tion, adjoining Loulsiana, Is of the nature of the
latter State. It has not been nsserted that Hous
ton is risiog ; but 300 miles southwest of that place,
near the mouth of the Rio Grunde, it adjolns Mex-
fco ; and the condition is very different there, as
the strata partake more of the volcanie pature
prevailing in Mexico. It bas been repeatedly
stated, by those who visited that region &0 years
ag0 and recently, that it is rising. Itisa very com-
mon oocurrence that a coast line descends or is
stationary in coe part; while, at & distance of 30,
AN, or even 100 miles, a gradual rising takes place.

(21) 8. K. L. says: A fricnd and [ had a dis
pute as regands the ground wire of a tolegraph.
Hesays the ground current takes a direct lue trom
one point (n the earth to the other. 1 say it takes
the course of the line wire. Which Isright? A
1t takes the course of a direct wire haviog no re-
sistanoe.

(22) W, M. D.saya: I wish to construct an
olectro-mognet and got as much force as possible
with a gtven amount of material. Wil 20 feet of
No. 2 wire wound on 4 s0ft lron cores of U sbape,
eanch welghing 3 1b, and each haviog & feot ot
wire, be as effective as 20 feet of No. 20 wire
wound on 1 core welghing 11b, or aa much as all
the 4 small ones put together, the battery to be
tho same for the large cne that bs used for all 4 of
the others at one time? A, Yes.

(28) F.R. sa :lhnu.luh'llop.ud
an?)mm"mm was thinking
of getting a friction battery to 4o gold, silver, and
olckel plating with, How could I make a cheap

ane, to gobysteam ? A, You can buy magneto-
eloctrio machines for the purpose. You could

bardly make one without great labor and expense




.B. says: In there any method in
& & church ongan by the use of &
through a system of clock-
A welght of 7,000 Ibs. with a fall

{26) C.E.J. says: 1. I have made an induc-
12 Inv hes long and 6 inches (n diameter,
in the following manner: I took a ploco of hard
rubber tubing, 14 inches in diameter and 13 inches
tong ; 1 put in 7 inch heads, 34 inch thick, of dry
vamished walout. T wound 4 layers of No. 16 cot-
wn-coversd copper wire for the primary coil, |
thon wrapped around tho primary coll two thiok-
nesses of manilla paper, thoroughly satumted in
white parafin, to {nsulate it from the scoondary

copper wire, part beiog No. 3 and part No. 8 re-
lay wire; and botween each layer of wire, I wrap-
a sheot of paraflined papor. My core consisted of
pumber of small lron wires soldered together and
slippod inside of tho rubber tubing ; my condenser
consistod of 24 sheots of 12 {nches square tin foil,
eaoh sheet separnted by a shoot of paraflined paper,
the alternate shoots of foll belng connected toge-
thor. Ibave connected the condenser with the
ooll In three different ways, with about equal re-
sulix; the longest spark that 1 ever got out of it
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INDEX OF INVENTIONS

FOR WIHIOR

Lotters Eatent of the United States were

Granted In the Week ending
August 3, 1876,

AND EACH BEARING THAT DATE.
(Those marked (r) are relssued patents.|

Alr brake, W, D, Jones,...... Capyvikhonase Shvseges 166,556
Alr brakes, I, L, Perrine 166, 401, 166,405, 166,406
Amalgamator, B, J. Fraser. wissscassnrsase SO IIE

Annunciators, B, A HIUI (1) .oniinss 4,575, 6,578, 6,577
Aunnunciator, electric, G. W, Shawk (£).....vnees 6,561
LN ]

Auger, 5, W, Higgine., ..
Auger, T, D, Parsons,
Auger, earth, O, Rust,,
Axle skeln, J. D, Smilth
Paletie, H. J. Wright ....... ...
Darrels, bung for, F. W, Kueane.
Basin faucet, W, O, Dussey. ...
Daskot, J. Meyer
Bath, shower, A, Macqueen, Jr....
Noarings, material for, 8, Cohné.

.o 166,201
oo 106 208
. 168,80

Ded lounge, A, Morris. ..o 166,353
Botlows, J, Bayllss....oooiiine 160,244
Diinds, making, W, I, Tappae. oo wvee 106,819
Blower, rotary preasure, Palmer & Knox, ... ..., 166,58
Boller, water tube, J. Warner, ......cooeee eene 106,20

Bollers, Ore tube for steam, I, Balley...
Book-backing machine, J, Armstrong ..
Book-sewing muachine, J. Arnstrong, ...,

weas 1 of adnch. Please tell mo the dofeots of this | Boot nolder, A, N, Brenoman ... 106,152
waochine. A. For full particulars regurding the | Bottle neeks, dnishing, W. Langwell,.. 166,590
construction of induction coils, see pago 115, vol. | Bottle stopper, G, E, Keed..... ...... 166,298

$3. The principal fauks in your machine consist
in the soldering of the wires forming the core, and

Box fastening, K. W, Dridge. ..
Bridge spiloe plate, W. Kauté,,

stion of your condensers. The bun. | Brosh. dust, H: B, OOnMubiviesbissay 164,261
:l:'\:l:’o‘ e:nus.:u'l.omm‘ {he core should nofther be | BUE* upon plants, destroying, l‘(. M, Olark. . 168,200
ber, nor surrounded with a metallic R oy TRE NHB S S SN ) SN e oy
soldered together, © | Butter package, C. B, SHOMOB. . .uvveerrrirrsrsses 165,310
substance. One side of the condenser should bo | pyon, W. Hornloh. ...cveeienens . 160,47

conneoted to each side of tho break plece In the
primary olrcuit, the object bolng to furnish a
reservolr for the extra currents to flow {nto when
the primary clreuit Is interrupted, and thus pre-

Can holaer, presorve, C, D, How,,

Button hole cutter, D, A, Lohman,

vent the spark.  You should use a Bunsen battery | Cup, M. Mark..ocooviecenees oo os 166,09
Instead of a Smew. 2 If made properly, how long | Car axie box bearing, T, D, Rulon.. 166,414
nspark oughtit togive? A The longth of your | Car brake,S. Doubleday,....... .. . . 166,551
spark will depend upon the size of your battery. Car brake, bydranlic, T. Mebride, .. 168,997

(27) G. E. G. says: 1. ls it practicable to al- g:‘::z::;:'hqﬁ:;:::_?' ‘r“" g ::‘:f;
Jow for the expansion of shafting of 23§ Inches Car, refrigerator, J, H. Canfiold., 3 m:ul
diameter and 220 feet long, running at 2 revolu- | our searter, T. MEDONOURD. <. cvvvvvvseerreererseses 106,218
tions, when the temperature is from 05° to 70° | Cars, folding seat for horse, C. B, Sheldon,....... 164,509
there belpg on the line two sets of bevel gears | Cars, heatiog and ventllating rallroad, W, Sage.. 106,415
containing 3 and 36 teeth of 3} inches pitoh, run- | Cars, safety ranner for rallroad, L, 0. Root,...... 166,301
ping shafting at right angles? A, Yes. 2, What | Carbureter, automatio rotary, T, A. Stombs ., ., 166,457
should be the ungle of gears containing 80 and 33 | Cardiog machines, cylinder for, C. N. Plantron, ., 166,407
teeth, of 84 inches pitch? A, About 40°. L(.\rpc: IWCOW.JA. lillllspﬂ’.... ...... " seaveees veess 166,884

4 B w r, A, H. . .

(28) C, H. says: A friend claims that four c:;:‘ :‘:‘;,’ AW, ::::::1... ::':
persons, holdiog their breath, may lft, with one | cerpets, show rack for, J. Crawshaw, Jr.. m:w
finger cach, & fifth person from the floor, he also | carriage, child's, F, W. Whitney......... 106,257
bolding his breath. T have tried it without success, | Carringe wheel, D. Custiman, .. 166,191
but my friend says that he has seen it done at va- | ¢ ty, J. A, Crandall.....coevee 166,844
rioustimes. What do you know about this experi- | Catch for boxes, spring. L. Messer, . 168,400
ment? A. We have told all wo know about this | Chaln, J.W. Bonta......coiviiniineicnnnne ... 166,554
matter (and it Is very little) several times before. | Chaln links, beadiag, B. LT, 72,

We have never seen the feat performed, but we T, 74,75,%, 77
have heard about it 50 often that we are inclined to 2".‘:'.":::’;"' ':: ::“’:’ -------------------- 166, 6%
think {t may be true. As we bave remarked be- . e enesEms -~- M8, 30
fore, however, it is certain that the person who is g,‘,'l':c?' ;.:‘If:: o 166,184
licted does mot loso any weight by bolding his| ooy, gesner, B. A. Stearsa.... i
breath, neither do the liftors galn any strength by | cporn dssher, 1. J. Whitiaten...... 1es4%
the pto«l'-. Churn, rotary, Barden & Crudden. . 166191

(20) W. J. B. asks:In heating a room, | Cloek dtal, 5. E. Koot (f).....cuv-... 6,59

would it require more fuel to do it by ordinary | Cioth testing machine, W. Hebdon.. 166,366

steam, or to take ordinary steam and superheat (7
Inother words, would it be more expensive to
continue to generate ondinary steam fora given
number of bours, and use this for beating a room,
or to copvert ordinary steam Into superheatec
stoam, estimating the cost of the superheated
stoam from the time you begun to superbeat it.
and not cvunting the cost of genemating it la the
first place? A. The second plas would be the
most economical.

COMMUNICATIONS RECEIVED.

The Editor of the BCIESTIFIC AMERICAN ac-
koowledges, with much plessure, the recelipt of
original papers and contributions upon the follow-
ing subjocts :

On Paris Green, and on the Keely Motor, By G.
w. P,

On Repairing Bolls. By C. 8,

On Bee Culture. liy E. C,

On Draft of Vehioles. Dy M, W, W,

On Large and Bmali Axles, By V. W. D,

Al Inquiries and answers from the following :
AJLE~X.B-ET.H-B W-W g F-N. K.
RN B ~F. I WJ.C T~ T4 K~TW,
~J, D=, L~W, P =N.K.~0, P R,

HINTS TO CORRESPONDENTS,

Correspondents whose inquiries fail to appear
should ropest them. If pot then publisbed, they
may conclude that, for good reasons the Editor
doctines themn. The address of the writer should
always be given.

Eaquirios relating to patents, or to the patonta-
Mlity of inventions, assignments, ete., will not be
published bore. All such quostions, when Initlals
only are gpiven, are thrown Into the waste basket,
a8 1% would 8l balf of our paper to print them all;
but we geoerally take plessure o answering briofly
by madl, If the writer's addrow is givon,

Hundreeds of Inquirion snalogous to the following
aro semt: “Who solls telescope lonses?  Who
makes machinery for grindiog lonses 7 Whose In
the best vertical boller T Who makes s good flock-
fog wachioe 7 Who sells the best plow for use on
heayy lands ?' All such personal loquirios are
printsd, &y will be obtserved, in the column of
“ Business and Porsonal,” which s spoolally set
apart for that purposo, sulject to the charge
moentioned at the head of that column. Almast

oy dewired Information oan la this way be expe-

Clothes pounder, D. W, Rawson...
Clothes pounder, O, F, Stedman =
Coal from siate, ete,, separating, H. Bradford, ...

w2
Cock, gage. Mullowny &Shaw....... .... ... 165,216
Colors on fabrics, elc,, fxing, C. T. Mieg... 166,257
Confectionery, ete,, E. Hawker............ 166,365
Cord, rubber-coated, i, Schlarbaum 166, 306
Cotton cleaner, seed, M, C, Choek. . 166,258
Cultivator, E. Nsuman. ... ........ 166,290
Cultivator, J. C, Jenkina, . ..., 166,798
Cultivator, wheel, G, W, Schenck..... ..., 156,417
Cup for eflervescing drinks, W, C, Dodge, 166,500

Curry comb, K. P. Van Horne.,,...........
Cutting ants, destroying, Fenner & Power,
Dental mallet, sutomatic, I. A, S8almon. .,

Dorviek, M. OTRY..oovviiicasisrssrpsvonsie oo 106,502
Dish stand, wire, W, F. Colller,, wee 166,540
Distillation of nydrocarbon olls, T, MeGowan. ... 164, 88
Dofter eombs, opersting,J, K. Proctor eee 106,008
Door cheek, I, B, Chureh..........ivunuue wee 366,250
Dawing frame stop, D, W, Hayden. .. e 166,776
Drills, buffer tor roek, J, C, Githens, . vee 108,270
Egg beater, J, F, Rote.......viv00is oo 104,002

B Dox, O, Butphon, .. coiiviiiiiiinnrisrenns
Electropisting, nickel, Hermann & Taylor,
Engine, electro-magnetic, A, Tittman
Eyoglam, C. 0, Parker......cc.o.vives coves
Fabrie, Imitation quilted, W, K, Corwin, .

o 106 017
oo 168,09
oo 166,421
voe 166,290
voo 166,90

Fuuoel, E. M, Fasoldt .. ouiuniiniiniiinins e 10810
Fauecet, I, Lobree, ..., wee 108311
Feed cwtting machine, L. v 166,150
Feace, H. &0, V., Bean. ., vess 108 00

Fire arma, revoiviog, B, B, Willams (). .......... ol
Flre plug, C. B OFRY, .o iiinnrnees cerrnras snreon 1#. 7]
Vire plug sod satomatic pump, W. W. Harding. . 164, 20
Flsh preserving, Sellinan, leeslng, & Wolff.... 165,50y
Fish cuitore, spparstas for, J, Roth,.........c00un. 168,410
Pishing rods, reel for, H. Wisslow, .., % .o 104,901
Fork, gratn, ¥ Qerfen............ ....
Forge for blackamithe, A, Denao, ...

Froltdryer,J. Johoeon. ..,
Fratt gatherer, M, Smith ¢ Soatbey
Yurnace, sir-hesting, J. M. Wilson.
Yarnace for blanks, J, W,

100,895, 106,00

Yaroace for heating tubes, W, L, MoNalr........ 166,99
Vurosce grate, Lito & Houber, .....o.ooiiinn o 164,01
Game bourd, I, Darnesl ., ,....... 196,102
Gama bonrd, I N, Farrester,,,....... 166, 1m
Oartage vault, Shopard & Bedell, .,................. 160,511

Gns generstor, J. O, Miteliel) Y A g R
Gus lighiing apparstus, eleetrio, ¥, vV, gandford. . lu.uu
Gas Nominsting, Klehbaum & Hanter

ditiously obtained.

. 166,053
Gas, making, A, O, Rand,, 253 164, 9
Genarstor, steam, . T, Melauthiiy .. . 168,00
Gleve, J. Foullion, ...... ’ e 100,79
Graln decortiestor, W, Seek, ., vee 104,410
Gl talley, W. D, Wiley. ... 18 4a

au.

QAmeric

Harrow andsower, It 11, Hudgens. ..
Harrows, adjustable handle for, 8. D
Heator,fre place, I*. Rollhaus, TP avsness
Holsttng maching, ¥, P, OUs. . .oooaaeeee

Hop grubs, ete,, destroying, 0. M. Knox..
Horse power, J. R, GRRY..cooioinnnane
Horseshoe, J.
Horsestioe blank bar, J. Wike.....
Horsoshoe blank bars, plle for, J, Ru
Hydrant, J. K, MoOBOY.coouies snnvnnse

fesrernien wee

Hydrant, water, J. W, Douglas, ::.:
Index, M. N, Lovell,, oooinienines ..’u

Inkstand, 8, Darling (f)..... >
Knitting wachine, I, & A, Tompkins, .
Last tor rabber working, 1. F. Willlams. ..
Lateh for cupboarda, ete.,C, K, Herrick.
Lateh, reversible, A, ¥, Whiting..........
Letter block apparatus, B, lrrgang. .
Lock, time, J. Burge ...
Mensure, taflor’s, J. 8, Charch,
Meat pounder, Black & Truax.,.
Meat tanderer, G, iR, Comatoek, .
Meat tenderer, A. U, W, Foster....

Medleal composttion, T, Blodendel 166,209
M, eider, J. Dowen, . suewr vens 66,251
M oplmll;l.buh fur, N, B, Lowis 166,210
Milistone dress, G, T, Smith. . .ooooiee . 166,419
Molding conerete pipe, T, K, Danlels . 166,254
Mop head, O, B, UIRrk, oopooienaens . . 166,842

Motlon, converting, D, C, Burkon ...
Motor, J, M, Beat o

Needle blanks, telm
Needle oyos,polishing, . M.
Organ, reod, M, K, Whte ..ooviiiniians
Organ stop action, MeMatiel and Tracy....
Organ stop action, reed, L, B, Norton,,
Pavemont, A, 1§, Doan (Flooae. 6,570
Peg wood, polating ribbou, B, ¥, Sturtovaot,,... 166,429
Phiotographic camera, J, and J. Stoek. ... o 106,315
Pianos, ete., tuning pin for, J. M, Hranlg... o 166,353
Pipe, devico for bending metal, M, L, Orum, .., 166,303
Pipe, self-acting blow, J, M, HANCOCK, oo oueiaey 106,070

Plane, bench, D, ¥, Willlams. . vere 166,299, 166,200
Plauing machine, L, 8, Woeodbury...... AR DR T
Planter, ete,, comon, iristol and Searcy. o 100,254

o 100, e

Plating, anodes for uiokol, E. Weston,
100, 251

Plow, H, Krog, Sfo.., coessereres

Plow, corn, A. Binder... i RS
Plow, steam, T. C. Stark.. cene 100,20
Post hole borer, 0. LOYE. . .oovuviiiinine evenannnnes JUB, 02
Printing presses, feod gulde for, J. Keed........, 16g,400
Power, motive, P, B. Greene..... Cesaseduee wees 100,270
Pulley cover, J. W, Button....coviiiimiensnnans veen 106,253
Pump piston for artesian wells, T, Malcomson.., 166,594

Railway electric signals, F. L. Pope (r).... 6,518, 6,519
Hallway frog, J. Bralin (f.......... sssvusvonsuasan 6,673
Rall Jolnt, M, Allen,.....v covvnnes sessvave 106,248
Kail joint fastening, Hipkins and Rigsby.. v 106,379
Rall Jolnt fasening, A, Spencer......... « 166,28
Rallway switeh, D, ¥, Cavansugh .., ... . 166,186
Rallway ticket, complex coupon, T. Cool 106,543
Rallway timme signal, Dinkey e al........ e 106,14
Hange, cooklng, W, P, Abendroth,, 166,442
Refrigerator car, J. H, Canfeid... 166,541
Hesawing wachine, J, Fint....... 106,555
Roll, skelp-forming, J. C, Gewz........ .+ 108,359
Hoofs, securing flexible roofiug to, J. wes 100,396
Rowlock, F. £. DavI¥ .cooceeicaaniansnes venesnnnns 100,198
Itubber-conted fabric, W, Cable .

Ruler, parallel, J. M. Taylor........

Sash balance, E, H. Hanoum
Saw gummer, M. O, Swmith, .,

Serews, shaping heads of metal, C, M, Spencer.. 106,433

Separator, graln, A. B, Farqubar.......cceee ceuee 166,554
Sewer Juncture indicator, J, H. staunley e 166,504
Sewing machine, T. A, Weber........... 166,2%
Sewlug machine bobbin, G. W, H, Cartls, ., 106,348

Sewing machine feeding device, I. M. Rose.....
Sewing machine looper, Byrom avd Clewley....

Shelving for stores, H, T, Deator ............ e 106,240
sairt, F. A, Richardwon............ wee MOS0
Sutrt bosom, ¥, L. Plekett ...... wes 108397
Shoe tips or protectors, C, T, Grilley..... 166,901, 8 02
Shovel biade die, P. B, Cunnlogham. . ... «ouu,.. 106,347
Shutter, window, W. O, Consor.. . 18218
Steigh bell, B, and H. Marbach......... o 166,39

Soda water fountain, F. W, Wicsebrock. ..
Sole-fastening webs, severing, B. F, Startevant, 166, 4%

Spianing frames, ballding, J. M. Stone....... .... 166,316
Stalk cutter, Gaylord and Ayers ....... o 100,200
Btll), ofl, J. €, DIOKEY s i vssrenroonss snssnss seeresne 166,549
Stone, compound for artificlal, T. E. Danfels. 168,265
Blool, R, W, MYers,.......oovvienennrirness

Straw cutter, L. Schollinger .,
Btamp puller, W, O, Johnson ..

Sugar-sawing hine, G. P, Ocker

Bulphur, separstiog free, 8, i, Johnson, ... 166,70
Table, folding, P, 8, Crawford....... .., " 106,263
Table slide, oxtonsion, Holland and Parker, o 108,204
Telegraphlo olroult, W, K, Sawyor... ... oo 100,000
Toy hoop or trundle, W, W, Wilcex .. L N
Trace carrier, W, I, Townsend........... 166,022
Track elreult connector, W, Robinson ... 106 238
TOapiBF W L, PO, o0 svieccernsnantane 104 208
Tubo-drawing mandrel, T, Whitehouse. . 104, ¢85
Tube-smoothing die, P, Brown. ..... 166, 857

Tubing mandrel, M. L. Orum.......
Turn backies, maxing, M. Merrill.
Type, A. M, Howard ... .........
Umbrells, J. G, Wimann, ................
Umbrella tps, ete,, casting, A, Ligibel, .
Under clothing for women, 8. T. Converse.
Valve, globe, ¥, Lankesbelmer, .. ..

Vebiele hub, J. 11, Lisdeay.............. 164,20
Vehicle spring, C. Niclson. ... 168,291
Vehtole wheel, F. I, Green 166,272

Veneer outting roachine, O, T, Falrehila,
Veasals, attaching handlos W, G, W, lartw .
Wagoun TR, 3 o PO, <o o0 uvcts e rove beribrcotes 166,20
Wagons, King bolt for, W, Trusx,........0000 cone 104,528
Wagon-wolghing apparatas, J. J. D. Kingabury, 106,09

WRsnIng mAOhI0, 0, 50, CRETOIL, oeeserseerenne on 166,10
Washing machine, 8, 1, Denney....... cere 106,260
Washing taachine, J, M Ouskley. ... .. L A1

Water closets, pan for, K, A. Leland. .. :
Water whesl, Current, W, W. Cleaveland...

Water whool, tirbine, G, W, Jones, ,,....
Wall, petroloum, i, M. Hlavenson. ..
Well, petroloum, L Flowart

. 104,90
e 186,00
o 164,000
o 108,00

........... Rl N
\\Voonvwl. Sarviog, M. T, Boult (r),, o &8N
Wrench, pipe, N, C, BIONIINE < o < 0y s o sitenobon l..u
DESIGNS PATENTED,
S, —~Caa

Hooper o al., Portland, Me.

[SEPTEMBER 4, 1873,

#5585, 8,586, ~INKaTANDA, ~C, Kitachelt, New York iy
8557, ~Crook Canes.—W. F, Maller, New York

8,588, —~8Tove Kxon —I. ¥. Quimby, Troy, N. ¥, d
8,500, —Tyre.—J, K. Hogers, Hrookline, Mass,

SCHEDULE OF PATENT FEEs,
On each Oavest..... LT 1Y
On each Trade mark......... A ]
On filing esch application for s Patant (17 yours).... 815
Os eacn or.gioal mt.uu-unu-uun....“
On appeal 7 Exsminers-in-Colef..., “
Un sppeal to Commissioner of Patants,

On spolication for Design (14 years)

839
CANADIAN PATENTS
List or PATENTS GRANTED IN Camap,
August 7, 1875,

5,009 —~J. G. Eberhard, Akron, Ohlo, V. 8. Hame,
August 7, 1875, Y

5,080, —M. MeCall et al.,Buffalo, N, Y., U, 8, c-m..
attachment to lead pencils. August 5, 1573,

5,011, —A. B, Drake, Palnesville, Ohlo, U, §, Fenes
post base. August 7, 185,

5,0s2. ~W. H. Lotz, Chicago, Ill., U. §. Hot alr furngep
August 7, 1875,

5,048, —J. Kedoy, New York clty, U. 8, Becuring knoh
roses to doors, Auguat 7, 1875,

50M1.—J. L. O'Connoret al., Monroe Village, Wis,, U. 5,
Pruning shears, August 7, 1875,

5,015.—A. Berry, Waterloo, I'. Q. Churn, August 7,
1975,

6,046, —J. Buel, Chattanooga, Tonn,, U, 8. Saf
rup. August 7, 1875, it

56,017, —8. P. Littlefold, Lynn, Mass..U.S, Station (nd)
ontor for rallway carringes, August 7, 1576,

6,008, ~H. A, Behandovyl, East Sangus, Mass., U, §.
Corset, Auguat 7, 1875,

VALUE OF PATENTS,

And How to _O_bta.in Them,
Practical Hints to Inventors,

ROBABLY no Investment of a small
sum of money brings a greater returmn
than the expense incurred in obtaining
patent, even when the invention is but
small one. Large Inventions are found
to pay correspondingly well. The names
of Blunchard, Morse, Bigelow, Colt, Erfos-
son, Howe, McCormick, Hoe, nnd others,
who bave amassed Immense fortunes
from their inventions, are well known.
And there are thousands of others who have real-
izod large sums from thelr patents,

More than Frery THOUSAND Inventors bhave
avalled themselves of the services of Muxy & Co.
during the TWENTY-SIX years they have acted as
solicitors and Publishers of the SCrEsTIFIC AMEn-
CAX. Thev stand at the head in this class of bus-
noss ; and their large corps  Of asnstants, mostly se-
lected from the ranks of the Patent Office : men ca-
pable of rendering the best service to the inventor,
rom fthe experience practically obtained while ex-
aminers in the Patent OfMco: enables Moxy & Co.
to do everything appertaining to patents BETTER
and CHEAPER than any other reliable agency.

Rl T

HOW TO ——
OBTAIN oy

ery letter,describing some invention, which comes to
this office. A poeitice answer can only be had by

the

sists of a Model, Drawings, Potition, Outh, and full
Specification. Various official rules and formalities
must also be observed. The efforts of the inventor
to do all this business himsolf are generlly with-
out smuooess.  After groat porplexity and delay, he
{8 usunlly glad to seck tho ald of persons expori-
enced In patent business, and have all the work
done over aguin. The best plan is to solicit proper
advice at the beginning. If the parties consulted
aro honorable moen, the inventor may safoly confide
hin wdeas to them ; they will advise whether the lm-
provement 18 probably patentable, and will give
him all the directions needful to protect his right.

How Can I Best Secure My Invention !

This {8 an inquiry which ono Inyentor naturally
asks another, who has had some experfence (o ob
talning patonts, His answer generally s as follows,
and correct

Construct a neat model, not over a foot in any &+
mension—smallor If possiblo—and send by express,
propald, addressed to Musy & Co., 57 Park Row,
togother with a description of Its opermtion and
merits.  On receipt thereof, they will exumine the
Invention carefully, and adviso you as to its patent-
ability, freo of charge, Or, If you have not thme,
or tho means at hand, to construct a model, make
as good A pen and Ink skotoh of the Improvement
as possible and sond by madl. An answor as (o the
prospect of & patent will be recefved, usually by
rotum of mall. It s sometimes best to havo 8
soarch made at the Patent OfMoeo; such a measure
ofton saves the cost of an application for a patent.

Froliminary Examination,

In order to hnvo such soarch, make out a written
desoription of the Invention, In your own words
and a ponoll, or pen and Ink, skotch, Sond thesty
with tho feo of 85, by mall, nddressed to Muxy &
Co., 17 Purk Row, and in due tme you will recelve
un aoknowledgment thoreaf, followed by a written
roport In rogard to the patentabllity of your im«
provement. This special search Is made with groat
care, among the models and patents at Washington,
to ascortaln whether the mprovement prescnted i
patontable.

To Make an Application for & Patent.

Tho applicant for a patent should furnish & model
of his lnventi w If susceptible of one, or If the in~
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YONUON W 8 eovonl pmumm 46 mml-h
mumnplos of the ingredients of which his conm posd thon
oconslets,  Theso should bhe soourely paoked, the in-
BRI Sl bt T ey w2

from u distance, can
often bo sant choapor by mall, The sefest way o
romit wonoy I by w draft or postal order, on New
York, payublo to the order of Muxy & Co.  Pere
sons who live In remote parts of the country oun
usunlly purchise drafts from thetr merobants on
thelr Now York corvespondanta.

Vorelgn Patonts,

The populstion of Great Neitain is B1,000,000 | of
Franoe, 57,000,000 ; Delgium, 6,000,00; Austria, .
OO0 | Frossda, 0000000, and Fussda, 70,000,000,
Patonts may bo socured by Ameorican citisons tn al.
those countries. Now is the tme, when busines b
dull at home, w0 tako sdvantage of thess Immense
torelgn felds.  Mochanionl tmprovements of all
Kinds wre always n demand in Barove. There will
Wever bo & botter tuno than the present 1o ks -
tonts abroad. We have roliable business connec-
Hons with the principal capltals of Burope. A
large share of all the patonts seoursd In forvign
oountrios by Amerioans are obtained through our
Agonay. Addross MUsy & Co., 37 Park How, Now
York. Clroulars with full information on forelgn
patents, furnished free,

Canadian Patents,

In order to apply for a patent (o Canada, the ap-
plicant must furnish a working model, showing the
operation of the tmproved parts ; the model needs
not to exooed elghtoon inches on the longet side,
Send the model, with a description of [ts merits, by
expiross, or othorwise, to Munn & Co., 57 Park Row,
Also romit to thelr arder by draft, cheok, or postal
ordor, the money to pay expenses, which are as fol-
Jows: For a five yours' patent, $75: for a ten yeary’
patont, $85; for a Afteen yoars' patent, $115. The
five and ton yoary' patents wre granted with privi-
loge of extonsion to Afteon yours.

Trademarks,

Any persons or firm domiciled In the United
States, or any firm or corporstion residing In any
forelgn country where similar privileges are ex-
tonded to oitisens of the United Stnen.mym
tor thelr designs and obtain protection. This s
vory lmportant to manufucturers in this country,
and equally so to forcigners, For full particulars
address Muxx & Co., 87 Purk Bow, New York,

Dosign Patents,

Forelgn designers and manufucturers, who send
goods to this country, may secure patonts here up-
on thelr new patterns, and thus prevent others
from fabricating or selling the same goods (n thus
market.

A patent for a design may be granted to any per-
son, whether citizen or alien, for any new and orig-
mal design for a manufucture, bust, statue, alto re-
Bevo, or bas rollef, any new and original design for
the printing of woolen, silk, cotton, orothertnb

BAIRD'S

FOR PRACTICAL MEN.

Weo will continue Whia lmncu.unl INDURTRIAL PUBLIAN
Ha and BOOKANLLARS, a8 haretufore, with the sddition
o our runu. wtions of » large sssartment of KSUGLINY
3\!1 MERICAN SUIEN ’lrh, ASD FRACTICAL

0

Our new and -muT\d CATALOUUE OF MBACTICAL
AND BULENTINIC BOOKS -8 pages, Svo. —seut ros Lo
sy one who will furnish kis sddress

S A Naleet Lam i Books on Metals,

Strength of Materials, Chomionl Aualysis, otc. ; also, ohe
an Mtesw and thin niear Vu (ne, sswell ss o | stalugue of
8 Uholes Cotleation of Practical, Solentiic and Economle
Boakn, with prices, sl lna- apon spplication

HENIY CAREY BAIRD & CO.,
INDUSTIRIAL PUNLINIERS AND  BOCOKSELLENS,
_ 408 WALNUT STREET, Pulladelphia

Metallurgy,

i I‘uh f.l”

Patent Combined Ear Spoon, Tooth Plck, and Ilnmuu
Hook novel pocket Implement, The ﬂ‘hl of U
for sale, or Lo let un rvu)‘lly L. C.COWLES, lunu.u

Illm.vl Byracuse, N
A Or §100 Forfulted, Al the » ew and Standard Novel
u ..l‘ Bromos, &0. Veluable Samples free with eire ulars,
IENTAL NOVELTY CO., S1T Chambers St N. ¥
Fuu SALE-TWO VALUABLE INVENTIONS ¢ heap
Address J. P, No, T N. Pord 8t., Kochester, N. Y,

PATENT
& Matc

n‘ u»m M.c u. 0!\’ nd Wood » ﬂn-n.

uou H u.u.u 'dl: 00 ’n leeny m
for Clroulars, etc, Sudbury St., Bo-wl.

hl’\i s w \'( TRD-—840 0 Woek and l"uum--l,

THE KANBAS CITY, MO,
INDUSTRIAL EXPOSITION
AND AGRICULTURAL FAIR,
For 18765,

WiLe wm Menn o Surr, Urn 10 1908 svoLusive,

And presents Indusomants (o exhiUitors of ol Kin s of
Guods and Blocs, und sspociall) Lo
Manufacturers,

fur saxhibiting thelr productions (o the peopie of MW
BOURL KANSAR NEBIHARK A lulllu TERMITURIES,
not affered by ang other Fair In the Weost

Katinan vty , sifusted e heart of Lhe Bast rieul
Qs dintrtel In the wosl, with tan raliroads ress ilog W
Al potata, and with & popuistion of 0,090, offers fectll
tUes for s

GHEAT INDUSTHIAL AND AGHICULTURAL
EXPOSITION

Shegualed west of M. Lowls ; snd the recerd of this Asso.

chation sluce Ha eslabl at in U, has been one of

rupted progress and sucoess

{ts exhibitions
Creasing sembers of visltors
b from 300,000 o 1590, (0 dur

alnly of sersons whe st

Glhar large Falr, bul who are cstecsive pur-
Kinds of machinery lmplements and stack

faiiiion are sotgqualed. The low rates
wiahis given 1his your will largely facll

ot of goods and the stiendance of nxhibd

tor, and the wmpis Aol and boanding factilties of the
eity, and commaodions bulidings and spactous grounds of
Whe Falr A Arw fuliy squal Lo the comfertable
REOOmIM I who may sttend, The present
r- ar aft f pRoin Miperior Inducamients to cx

biturs for tho Tollow [ng reasons, which we respectfully
st for your earefal co nslderation

Ik, There will bo 5o Blate Falr held io Kanses this
YOur, and no Inr Ir m Minstuirl, west of Bt Louls, ex
oupt that ARG alresay the farmers aud
merdh -m \Cln sart, both through privats
Intiery A by the sxpression of (e newspapers, have
cljnlnml thalr Intention Lo come here

i, The partisl faliure of crops fur the ttwe yoars,
And the ravages of the grasahi purs Isat fall and this
Apring, proventod the peopio of Kansss and Westers Mis
SONFL trom purchasiog the ususl smount of sgricu)tural
And otber machinery, snd suppilos of all Kinds, and they
runu-wrnur WARE & supply of sach manufsctores In
Breat Guantity | whille the uaprecedented crops of this
yeur, s the entlre and unosnmpled recovery of Lhe sg-
re ulluuljmn 0 of the community from the effects of
drouth and grasshoppers, have not only put them i &
rnlllun (o b libaral purohasers, but have restored con-

dence 10 8l classes O0f commercial pursaita. For these
reasons the managers of the Kansas (u Exposition con-
Sdently sxpect L falr of 173 10 exceed any of its prede-
cossors [n attandance of vialters, in extent of exhibition,
and In the u|-rur‘uul|7 offered to the manufaciurer for
Mdyvertisement and practical results, and we cordially ln-
Yite you 1o avall yourself of (ts sdvantages,

Weo offar abundant -oa uulublu ° or all extibitors,
VIEE OF CHANGE O KIND WHATEVEI, 1n
clnding steam pow wlunx. uod lhllllnl for the prac.
tical operstion of chinery ; and a lsrge amount of Iib
erd | premiiume 10 all clanses, which will supplemented

slianded Wy e
oach yoar, sidd will naw r
Ing sach falr wosk, andt
tend no

mon wonxs,

New Haven, Coun,,
Bullders of the YALR VERTIOAL
the best and most Keonomioal,
either for land or MArine use ; also

ORIZONTALS, With or wilhou
the Rider Cut-off,
B SPrRCIAL ‘l'oou made to order,
all at gzicn that defy compcll-
tion, nd for Clreular,

Can make $3 a day In their own Cityor Town®

;.a_dies

and gold, ulhnr aud bropze m for aLL

tu ritarious articlos
xhibllors sonding goods ln he placed on exnaibition
and not thomaelyos sttendin em, should forward
them by Noptomber 10, o t aun of the Sec: , In
wen
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T0 ELECTRO-PLATERS.
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PBlake's

STEAM PUMPS

tur every poseihia duty . Bend
ft Lwsirated Cataingie
GEO ¥ BLAKEMTY G OO,
AW Liberty Bawet,
Ne hdt.
. m Banth (n.
n.w... n

Cor, Casvawn) and Friesd I
Mo, Boston, Mas

Machinist's
aners, Upright Diille, Tland
hartng Mackines, snd viber tools

Ko
Chne
lll.l
lo-u

Iu' Late IA..

welghta, frel class stock sud workmasship. Prices
u.- Umses. Send for 1lsstrated ( ahlo(na
LATHE & MOMAE TOOL CO,, We

Small Tools of l“ kinds nlou GEAR wurgu paree

materials of sl Kinds, Custlogs of
s Nilde Meste, Af Ctals gues free
GHTMAY, 3 Carabill, soston, Mas

m Im}:roved FOOT LATHES,
Power Back-genred
Screw Lathes,
Bmall fland asd Power Plasers for
l wetal, Siide E2otz, Ball Mactinew tor
B Latoes, 'ux reruls Bawy, Nght and
» Foot Clresiar Saws. Al 13e
. Sold by machinery spents,
M Mtﬂ of thie

of MODKLA, sad
Borall Lathes, "
GOODSOW &

_EW Jgst (e articies Ter Artissns (a‘ Analegrs

DIA RUBBEB
For Inventors nd made i lan]pcﬂrm at
short notion, b H ll“LTu.\. 5 Gold B, New York.
Bviah fated Tn 1666,

order that they may [y properly put on exhibidon
oods will be rrup-rl) cared for, tm| Ally passed upon
f ll‘ competition h-rpnmmuu. and fully sdvertised ac-
oo ln’u (o any directions that may be given,
For turther information and pmnlurnlnu nddress
KEHRSEY LOATES, sident,
D, L. HALL, mnwy Ksosas Clity, Mo.

Fl\ E TOOLS,
Catalo

FOOT LATHES, ﬂAWS—?end for new
TYLER,

e, Hiustrated, Free to all. JACKSON &

8 German 5t,, Baltimore, Md,

Address Ervris M'y'e Co., Walth Muss,

Manufacturer of

First Class Taps,

rics, any now and original impressi or
pattern, print, or picture, to be printed, painted,
const, or otherwise placed on or worked into any ar-
ticle of manufucture.

Design patents are equally as important to citi-
zens as to forelgners.  For full particulars send for
pamphlet to Muxx & Co., 37 Park Row, New York.

Mouxx & Co. will be happy to see Inventors in por-
son at thelr office, or to advise them by letter, Io
all cases thoy may expoct an honest opinion, For
such consultutions, oplnions, and advice, no charge
s made, Writo plain; do not use pencil or pale
ink; be brief,

All business committed! to our care, and all con-
sultations, are kept scoret and strictly confdential.

In all mattors pertalning to patents, such as con-
ducting Interforences, procuring extensions, draw-
Ing nssignments, examinations into the validity of
patents, ote,, special care and attention is given
For iInformation, and for pamphlets of instruction
and advice, address

MUNN & CO.,

PUBLISHERS SCIENTIFIC AMERICAN,
37 Park Row, New York.
OFFICE IN WASHINGTON—Corper F and 7th
Streots, opposite Patent Office.

Advertisements.

Boack Page « « « = « « $1.00 a line.
Insldo Page « = = « « = 75 cents a line.
Engravings may head advertisementa at the same rate
per line, by measurement, as the letter press. Adver-
tlaements must be received at publication office ar
early as Friday morning o oppear {n next wnie.

mm"i’i&m

Bnmul & HERCHEL
BoDE M'¥'6. Co.,
Dayton, Ohto

t from Manuf) ll.'—

mu miles from N
Lebigh Gap, Pa.

rnn BBL for Cement dl
g}m? q'mfl'ék's CINTENT WoRKS,

BIN'BS FOR KALH.
FOO‘I' POWE!IC"I‘BNOVI)-G MAC by e

P()(!K -BOOK.—A Colleotion
‘HB suwn*s o(eErlM hblu. for the t{u :f

MnI xuy m Irfclluli- D. Bdlonl.

. .‘l..
w 1600, uxlbk u'::mcco. “-
ID. lll‘Ol‘l’llA P g ‘,m
. m m. co o( price.

Pawtucket, R, 1.
~ TAR IMPROYED

NIAGARA STEAM PUMP

Fearl 8t.. Brookiyn, N.
ucn‘e:;,n 40 John St., New York.

nubbara & aller.

SoLE MANUFACTURERS,
ENeiNEs XD BorLgs,

kD\'RRﬂﬂﬂu‘Wi O DESIRE TO REACH CO!'\-
resders in the Wesl, can do so e Dest
manner by of Kcl—

THE

Bigelow Ename

The Cheapest an
Engine o!e?ed !o tbe Ptbﬂc

Price, :Bgne?o:c

; éatéé'ﬁ

Send for [llustrated Clrcular
and Price List,

H. BIGELOW & CO.

New Haven, Conn.

yub uxncho‘:e or m?,rem

OGG.“JR St., Chicago, Il

//o ®

Biind Stile Mortistag and Machine will mortise
two Blind Stiles at once for Fixed Slats, iz all kinds of
vod , regard'ess of knots, making 3 per minate, leaving

Q*"

wood
‘clear of chl .And'mbonlurromnsnw uo r
—— e M. BUCK,

MAGNETS—Permanent Steel lngnett

Smtarnornn made to order F. C. BEACE
& CO.. Cu.uSl..\'cv\'on. ers Of the otio-
brateqd Tom Thumo and Miniature Telegraph Instrs-
aents,
JACTORIES TO LET AT HAVERSTRAW,N.Y.,
ON HUDSON RIVER.—Two large Brick Factories
tively 3 stories $1x30, with extension, 1 st rx&
llwd 90x33; abundant water power in eac
bine and overshot wheels ; nnro‘d and steamboat com-
munication with New \or‘k‘ Pzgr fcalars, nddnn

Haverstraw, N. Y.

BLAKE'S PATENT
Stone and Ore Breaker

c:ub-u.uurdudbmﬂe substances to

%‘ Also, any kind of
'%t unndtoc ozcm:.cc
HER CO.,
n Hutn. Conn.
Agoats clear 850 a

day scliing at State
& County Fatrsand

Horse Races. Sam-
- Iu( scnt free on receipt of e, J.

( .w\n mﬂmurﬂ. 50 N. %h S¢., Philade iphia,

EW PATENT CAR ron INCLINED l(‘[:ili\ I*S'.‘
tly arranged to carry PASSENGERS an
iRt g e, Bt Orram St
B 8
o:'l'tpél'\"‘llo:ur :‘h S\'l‘lhtc Sta., Cinclanatl, Ohlo.

CLARK & COMPANY’S*
SBLF-COILIBG, BBVOLVHTG

Can bo readlly fitted 1o Store Fronts, Rear Windows or
other uponluo. waking them
FIRE AND lllfllGLAR PROOF

and affording absolute pﬂuccuﬂn.

WOOD ST UTTLRH

ds 0f wood, sultatile for Store Fronts, P'ri-
:::'.‘l'l‘:::c: ‘(l:len. wnd School Partitions, Clark’s shut-
ters are seif acting, require no machinery or balance
welghts, and cannol ket out of order. They are hand-
some in appearance, aid are the best cheapest shut-
ers in the world, Are fitted (o the new Triduve Baild-
og, Delaware snd [udson (‘nw Bullding, Manhattan
Bullding. Lesos L Bulld!

~All persons are he:eby notified not to
(z.rylg'y'lnvuuu asher and ed, of

: ller Combin
S By el W . NG e n.z.sudxu.h-

n dally Gse in every prinel
architects of the world,
nlmouondb"lha 0 WI

MWW 4
and at London, Paris,Vienns, Bulln Melbourne &e¢. Lo,

P. O, VICEEEY & L]

Bradlefs Cusmoned Hammer

capaciiy, s
m dmble. takes up
less rootn. does more and
better "ort with \ﬁ; ex-
or power and re-
pense oo
mer

A WEEK t Male Agents, tn thelr
7 localty. c«uso‘?ﬁm o5y i Pirdcaiars
REE., . Augusta, M

SAFETY HOISTING

Machinery.

OTIS’ machinery.

N0. 348 BROADWAY, NEW YORE.

STREAM PUMPS.

lzt.s \'ll!x.\A PARIS, NEW YORK,
FIRST PRI L'f SRR BO:;I"O‘\
ul ment tea m mfemrau.
RN Ton e " o &.ALK 180 ORKS,
or'ux. Cona

The HOADLEY
PORTABLE STEAM ENGINE.

o SIHLIWS 104 FYTHM FLVLS

LAWRENCE MASS

Has been ll
$50 to $10,000 e B
cent. profit. ** How to do it.'* A book on Wall Street,
sent free. ToMBRIDGE & Co. Bankers, $ Wall 81, N, Y.

ITHERDY, RUGG & RICHARNOV. Man-

W Planing,
by ‘;:u.?i“m:m o~ lmaovnl

Machl i .l-“ Patent
lnes, Moﬂln&u. o n. =

THEJcHo DLEY C

Barnes' Foot-power seroll
Saws and Lathe.

An entire XEVOLUTION i the con.
stroction of fool-power machimes! 1
The old style thrown saloe when these
are known! Thousands sow in ase!
FLAN to 2000 per year made ssing
thetn, OS¢ person 00l of every thres
who usgqlor cataiogues of theee ma-
chines % one, SaF Whal puper
you read l’gh iz, and .&n—

W.F, & J. BAI‘L!
Bockford, Winzebage Co.

xﬂ.‘l

HAN D BOOK

LAND aAxp MARINE L\Gl.\l'} Axp BOILERS,
Pully Ihestraied.
By Srxruxx Eorzz, Exoixzes
Mmoo, Mor, tucks, Git odges. ®0pp. B2
o's Will send per mall. prepaid. spon recelpt of price
CLAXTON, REMSEN, & HAFFELFINGER,
Phtladeiphia, P

Boult's Patent

Reverse Motion
Panellog, Varlet
Moulding an
Dovetalling
Machine
cuts Fanels u’
soy design or
style of mouid In
the

sasper, Edse
ang Scroll
- -Moulder
seneral
Dovetailiag with
thickX or thin
[Ret-4] Sy e,

EWF” Sead for Pampllet and
knvloot-ofz:

lmproved Solid Steel Cutters for

all Kinds of Variety Moulders
made to order, warranted
by the =
H. €. MACHINERY CO..
ttle Creck, Mich
P & Ma "
ouldl He-sawing and Tenon Machines., scrcli
FY TR N ey ¢
JOHN B, 8C £l
Send for Catalogus. ’ Liberty 5., 8 ) oy
Flcture gent free!
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UNCHING
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John Cooper Engine M'fg Co,,

MOUNT VERNON, OH10,

PACTUKERS OF FINaT s STATIONARY EN
:l‘\'fad}‘-‘o AR FORTABLE ANGINES “{‘ﬁ}',-‘
A
ﬁ.mu. MiLL ARD vf“%m— mu Nﬁ?\' &e.,
ll GIIST MILLS ® Hax Frovs
-nn On ToN nn(‘ou. orto rrels Floar with
One Cord Hos also, Kugines 1o rau oa 3ibe.

r hour per l-dlum‘
Soud fur rlmn

CEROYED MACKDNRRY f STATE

g:mn ‘l! ‘" f“. u"““’ Eugioes, and ‘s \.-
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coal horse power,
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Scientific American.

[SEPTEMBER 4, 1875,
S ——

e

Ciroulation larger than that of all the
weekly and monthly pablications de-
voted to Science, Uann.t‘aotnyea, I'le-
chanios, Inventions, and Engineering
combined, published on this Continent;
therefore its value as an advertising

medium cannot be over-estimated.

It gooa Into all the machine and workshops in the
conuntry, and {s taken at the principal lihrarios and read.
fng roomn in the United Statea and Europo.

A business man wants something more than to seo his
advertsement In s printed newspaper, Ho wants olronls-
tion. If it 1s worth 25 cents por line to advertise (o a pa.
per of three thousand circulation, it s worth $4.7 per
line to advertise {n one of forty-five thousand.

We {nvite the attention of those who wish to make thelr
busiposs known, to the annexed mies:

Back Pnge, = =~ $1.00 a line
Eaon
luside Page, = = = 5w line | rewTioN.
Business and Personnl, 1.00 n line
Engravings may head sdvertisements at the same rato
per line, by moasurement, as the letter press, Adver-
tsements must be received at the publication ofice as

early a8 Friday morning to appear In next issue.
If you wish anything (n the mechanical line, sdvertise

or it In the SCIENTIFIO AMERICAN.
1f you have patents or machinery to sell, savertise in the
SOENTIFIC AMERIOAN,
Addresa the pablishers.

Munn & Co.,

37 Park Row, New Yerk.

g-f\;lleT& Oylinder Q1. E, 1. Kxt1000,

Engine, 8
150 E-lu’;( . K Jnanufsciures the best, HEstablished ‘68,

FOOT LATHERS.
WM. E. LEWIS, Cleveland, O,
I "AY FEVER cured within five days, or no charge. Or-

dering medicine, & deposit, or reference required,
B, SHEKK, 455 Fullon 8t,, Brooklyn, N, Y,

§#~ Send for Clronlar,

Steam Super-Heaters,
get under bolloers, or In soparate furnnoo, will "m-'l'ly Dry

Stoam of any required temporatare, and save fae
HEREY WU BULKLEY, 98 Liberty 4e., Now York

- 3 For showing bheat of
Pvrometers, oo, o vt pipes
Boller flues, Super-Heated Stoam, O 80lls, &o,

HENRY W. BULKLEY fiole Manufacturar,
w Liborty 8t,, New York

PATENT

OLD ROLLED

SHAFTING.

Tne (sov toat tois bnlﬂ|h1 aAr 70 per cont groatel
»

strength, & finer fnish, and truer to 0, than an
other {n use, renders It undoubtedly the most economioal,
We are also the gole manufacturors of the CELENRATRED
CoLrans' Par. CourLING, and furnish Pulleys, Hangers
oto,, of the most approved styles, Price list malled or
application to JONEE & LAUGHLINS,

Street, md and &rd Avenuos, Plttaburgn, Pa,

190 S, Canal st., Chicago, Ill.
& Stocks of thls Shafting (n store sna 1or sale by
FULLER, DANA, & FITZ, Boston, Mass,
121 Chambers lﬁoo&. N. Y.

EUREKA LATHE,.. ...ooouies 40,00, WITH FOOT POWEIL OR PULLEYS., (oooviimreiiis $15.00,
FPOPE BRO'S, Manufacturers,

d Hion Br., BosToN, MAns,

Niagara
SteamPumpWorks

Enranninnen 1562,

CHARLES B, HARDICK,
No, 28 Adamas Stroet,
BROOKLYN, N. Y.

DITCHING and EXCAVATION,

RANDOLPIH'S PITCHER AND EXCAVATOR: Simple,
strong. and adapted to all molls ressonably free from
stumps or Iarge stones, Wil do the Inbor of 00 men,
steadilv, at the coat of ten, Machinos of wll slzos, cut-
tng from threo (nches wide, three feet deoep, to 86 Inohes
wide, four foot doop, Extra sizes made to order. Cirous
Iars, &o,, sont on nppllonuun L £

RANDOLPH BIO'S, 111 Broadwsy, Now York,

Portland Cement,

From the bost London Manufacturers, For aale b{
MES BRAND, % CIIfr 8t,, N,
A Practical Treatise on Cement furnfahed for 25 conta,

T T

DAMPER AND LEVER
REGULATORS GAGE COCKS,

MURRILL & KEIZER. 44 Holllday St., Balt.

WHIPPLE’S
Patent Door Knob.

Awarded & Bronze Medal at tho Amerioan Institute Falr
for 1584, The Judgos ug: * We conslder this method of
h-lrnlnf DOOR KNOBS u groat Improvement over any-
thing yet Invented for the purpose, as it obvintes thoe use
of sioe scraws and washers, and can be regulated to sult
any thickness of Doors. ' 8end for Cireuuar,
THE PAREER & WHIPPLE COMPANY,

_____ Wost Meriden, Conn., or ¥ Chambers 5t.. N. Y.

:'llchlneg 01 improved Utmor mnnhﬂ
SHINGLES HEADING, STAVES
Sole makors of toe woll known IMFROVED LAW'Ss PATEXT
BIMINOLE AND ING SAWING Maomixe, Forcirculars
addre: TREVOR & CO., Lookport, N. X,

"
GLABS L,IOULDS, for Fruit Jars, Lamps
Bortles, ' & Ink Stands,ete., mado by H. BROOKR
15 years Cox. Wit and CxxTRE 5Te., N. Y. For
thing new (o glase, you will require a mould (or dfe).
Euz description of moulds for glass, rubber, xino
eto, Send model or Arawing, InCiose stamp.

MACHINERY.

IRON & WOOD WOREKING MACHINERY
OF EVERY DESCRIPTION.

Cold Rolled Shafting.

‘EA.;% III’]FLLSYSE Wmﬁbggﬁs. &c
GEORGE PLACE,

171 ChumSers & 105 Reade Stz N. Y. Oity

MPORTANT FOR ALL CORPORATIONS AND
MANF'G CONCERNS.—Buerk’s Watchman’s
me Detector, capable of accurstels controiling the

motlon of & walchman or batrolwsan at the different sts-

i A —
« K, » P.O. x
N. 8, -The suit aguinst Imbasaser & Co., :’ogéel‘ ork,

Was decided In my favor, June 10, 1574, Proceed!
have been commenced sgainst Imbaenser & Co. for |:ﬁ:
ing. contrary to the order of the Court. and especislly the
clock with s series of springs In the cover, and warked
Pat'a Oct, 2, "4, Persons using U . Or any other
clocks Infringing on my Patent, = (il be dealt with accer
ding 10 law,

~_ New Orleans
Pacific Railway Company.

New URLEAXs, La., August 7th, 1875,
Caali Propossis for Six Thousand (s.mﬁ’nnl of Stes
Ralls, weighing 56 ibs, per yard, and in lengths of 80 feet
bars, are Invited by ‘his Company. Deifvery to be made
in three equal instaliments, dnr{ng the months of Sep-
"?&'p{ﬁ%‘f"("" ar'\d November,
atew, Bolts and Not :
for above lcxmn of ralis. FRIND e, 2aquized
All to be of best quality.
E. B. WHEELOCK.
Pars. ¥, O. Paoirio RaiLwar Co.

GLASS OIL CUPS

of all kinds, Brass Fittings for Steam, Water and Gas.
Brass Castings, $end for Catalogue. o
HILLARD & MIOLTLAND &2 J01d St,, Sew Torg.

MARR

TRADF

The 8tandard-Best 8tock—Finest Finish,

MANUFAOTURED ONLY BY

D. ARTHUR BROWN & C0,, Fisherville, N, H.

0 day guaranteed using our Well

Auror & Drilis. 8100 & month

m W wnod Agents,  Auger book
Jilz Auger Co., BL, Louls, Mo.
ROYE'S

Mill Furnishing Works

the | it toe United Btates, T
m‘mWiWMWll. l‘l.llhh:\'r'nm Nm!nnn.t u:i‘c.r:.';:l'l}
eels, oy d Gearin
ed Lo Bour mille, far catalogug, ©" Toialy
I.T.KOYE & SO, Bamaio, ¥,

TO INVENTORS
AND MANUFACTURERS

TR 441h EAbIMtlon of the American In

Wlitale will opean B

I-n-m, Machiuery will ba recelved after Asgun lm,mu’r

M_‘ Aﬁu‘mm For partioulars addrees * Gesersd ap
Y Institute, Now York, "

gxn@cs & WHALING Mitwaukes: W

T+ WROUCHT
IIIII e IRON
BEAMS & GIRDERS

'l‘Hh Union Iron Mills, Pittsburgh, Pa

The atrention of Engineers and Arcnitects 18 callea
to our improved Wrought-Iron Beams and Girders (pat-
tented), In which the compound welds between the stem
and flanges, which bave proved ao objectionable In the old
mode of manufactoring, are entirely avolded. We are pre.
pared to furnlsb sl sizes st terms as favorable as can be
obtained elsewhere. For descriptive lithograph sddres
Carnegio Brothers & Co., Unlon Iron Mills, Pittaburgh.Ps

Todd & Rafterty Machine Co.

MANUFACTURERS OF

The colebratea Greene Vanaole Cut-Off unFm 1 Lowe 8
Patent Tubular and Flue Boflers; Plalo Slide \gﬂve Sta-
tonary, Holsting, and Portable Eugines, Boflers of all
cinds, Bteam Pumps, Mill , Shaftng .y 8
Tow Oakum, o, Rope Flu.wdﬂenahueulnery.

onts for the New Haven ufacturing Co.'s Machin.
st's Tools; for Judson's Governors snd Stop-Valvos;
Sturtevent Blowers; and Differestial Pulley-Flocka,
WAREROOMS, 10 BARCLAY ST,, NEW YORE,
WORKS PATERSON. NEW JERSEY

ICHARDSON, MERIAM & CO,,
Msnufscturers of the latest improved Patent Dantels*
Bkt Tenoning, Mortstog, Boring. Eapisk, Yertice
) » Teno « Mortisiog, Boring ng, Vertical
a0 Clrcalar Be-sawing Machines, baw Millt, Saw Arbors,
Scroll Saws, Rallway, Cut-off, and KHip-saw Machinws
Spoke and Wood Turning Lathes, and various other Kinds
Wood-workiog Machinery. Catalogues and price lists
sent on spplication. Manutactory, W
Warehouse. 107 Liberty Street. Now York.

MACHINEB NEW & SECOND-HAND,

Send for Clrcular. Citas PLACE

) 108 Keade St., New York.
©

& Water Whegls,

More than four times as
many of Jas, Leftel's lm-
roved Double Turbive
ater Waoeels 1o operation
than suy other kina, WU
sizes made, rapglog from

n 5X to % n, dlam,, under
- - \c.df:"r’oml to U0 1L, Sue-
— onn! OF QYEry purpose,

= = 3 arge now pamphlet, the
- fAnest ever published, con

— . £ := E
l ‘ v l taining over® fne Hlustrs
P l l ‘ L) 11008, #60t free to partios
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THE CENTENNIAL BUILDINGS,

We have already placed before our readers views of the
Main Building and the Art Gallery, now being erected for
the Centenninl Exposition, in Falrmount Park, Philadelphia,
Pa.; and we horewith publish a view of the Horticultural
Building, n large conservatory : an extremely ornate and com-
modious building, which is to remain in permanence as an
ornament of Fairmount Park. It is located on the Lansdowne
Terrace, a short distance north of the Main Building
and Art Gallery, and has a commanding view of the
Schuylkill river and the northwestern portion of the
city. The design is in themoresque style, the prin.
cipal materinls externally being iron and glass. The
length of the building is 883 feet, width 198 feet, and
hight, to the top of the lantern, 72 feet.

The main foor is occupied by the central conserva-
tory, 230 by 80 feet, and 55 feet high, surmounted
by a lantern 170 feet long, 20 feet wide, and 14 feet
high. Running entirely around this conservatory, st
a hight of 20 feet from the floor, a gallery 5 feet wide
will be erected, On the north and south sides ef this
principal room are to be four forcing houses for the
propagation of young plants, each of them 100 by
30 feet, covered with curved roofsof iron and glass.
Dividing the two forcing houses in each of these sides
is to be a vestibule 30 feet square, At the center of
the east and westends are similar vestibules, on ei-
ther side of which will be the restaurants, reception
room, offices, etc. From the vestibules ornamental
stairways will lead to the internal galleries of the
conservatory, as well as to the four external galleries,
each 100 feet long and 10 feet wide, which are to sur-
mount the roofs of the forcing houses. These exter-
nal galleries are to be connected with a grand prome.
nade, formed by the roofsof the rooms on the ground
Boor, which have a superficial area of 1,800 square
yards.

which connect the conservatory with the surrounding rooms,
open fine vistas in every direction.

In the basement, which is of fireproof construction, are
the kitchen, store rooms, conl houses, ash pits, heating ar-
rangements, ete,

A SOLAR CHRONOMETER.
In the accompanying illustration is represented a solar

FLECHET'S BOLAR CHRONOMETER.

The east and west entrances will be approached by flights | chronometer, recently invented by M. Fléchet, from which,
of blue marble steps from terraces 80 by 20 feet, in the cen- | according to La Nature, the hour may be determined with | is not more than one half; but in the vewly invented locomo-

ter of each of which an open kiosque, 20 feet in diameter, is | accuracy.

It consists of a rounded disk, A, divided into 24|

the latitude of the place, by means of the point, E. F is &
lens, located in the center of an exactly spherical concave
plate and capable of adjustment toward the sun.

When the instrament is srranged so that the axis ls in-
clined ng nbove noted, the disk, A B, is turned so that the
fmage of the sun produced by the lens, F, falls on the are,
mn.  The hour is given by the pointer at A, and the corres-
ponding hour mark on the disk. The instrument is said to
be nccurate within one quarter or one third of & mi-
nute,

-
The Steam Domkey.,

At n recent sZance of the French Academy of Sci-
ences, some interesting particulars about a new loco-
motive of M. Fortin Hermann were given: Itspro
pulsion is produced by the rising and falling of six
articulated feet, which strike the ground or rails
something like the feet of & quadruped. These feet
are arranged in two groups. three support the fore
part of the machine, and the other three the after
part, The two middle feet are connected together
by & horizontal shaft; the four others are independent,
and strike the ground successively in such a manner
that, while the middle feet move at a moderate pace,
the others have a highly accelerated motion. Esch
of these groups of three feet is affixed to a single
trunk, The force of the steam is applied insuch s
way 85 to drive these feet toward the ground.

The experiments made by the Eastern Railway
Company at Paris with one of these machines have
demonstrated that, when the feet are shod with soles
of india rubber weighing one kilogramme (22 lbs.)
each square centimeter (4-10th inch), an adherence to
the rails or road is obtained equsl to three fourthsof
the weight of the machine itself. In the ordinary
locomotive this adherence does not go beyond one fifth
of the weight of the machine ; it may be added that this

| adherence is, in point of fact, variable ; on wet or damp rails it

tive of M. Hermann, although the state of the rails or ground

to stand. The angles of the main conservatory are to be | hours and their fructional parts. This turns about an axis, | will always have an influence, as in the case of the machines

adorned with eight ornamental fountains.
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; new machine will drag
a trafn foue times as heavy ns
of this augmented train will
from that of the ordinary ma.
S
of the new locomotive per.

tof the employment of & lghter built machine for the
usnal tralts, as well as the power to surmount stocper
grades than are usual on the railways of the present con-

This new system of M. Fortin-Hermann enlarges very

greatly the capacities of all locomotives for any roads, and
will allow of passing through ground where ronds have not
Dbeen constructed, and up grades of one foot in ten. X
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THE EDUCATION OF SIGHT.

As the reader’s eyes rest upon this page of the SciEsTIVIC
AMERICAN, s very complex impression is conveyed to his
mind. He porceives a contrast of Jight and shade, the white
paper and the black ink. The dark portions exhibit various
forms, which stand in definite positions with reference w
each other and tothereader. The paper lies at a rocognized
distance from the reader's eye, It has form and size, n cor-
taln degree of smoothness, and certain roughnosess indicating
lines of print on the reverse side. Further looking will
discover n succession of black forms—letters, words, eto, —
conveying the ideas now in the writer'’s mind.

How much of all this is stric'ly speaking, weent How
much is the result of ulterior processes ?

Parndoxical s it may seem, the reader's oyes roport only
the first mentioned contrasts of light and shade: all the rest
Is extravisusl. Ip other words, when we look at s complex
object, say a landscape, the eyo distinguishes light and
shisde only : the situation, direction, distance, form, size, ote,,
of the several objects which produce lights nnd shades, wo
have to determine by other means, for the discovery of
which weare indebted to the patients of Cheselden, Home,
Wandrop, ¥Franz, and others, who were born blind and given
the power of vislon In Inter years by a surgical operation.

Ia all these cases, we boliove, the care consisted in the re.
roval of an overlylog growth which sclipsod the otherwise
porfect organ of vislon. In ench case the patient was wufll.
clently matare o report the exact nature of the sensation
aroused by the act of sight on the part of a perfect but un.
edacated oye—uneducated, that is, In respect to motion, and
unsided by any knowledge scquired by the other senses
Thelr experiences, therefore, clearly demonstrate the seope
of pure vision in all persons, and also the origin of the ideas
of form, size, distance, etc., which seem o arise in our minds
through simple seelng.

Of the earliest patient, Chesoldon's, It In recapded that ‘‘he
knew not the shape of anything, nor any one thing from an.

Scientific American,

other, however different In shapo or magnitude,” and the

same is substantinlly true of all the others.

Ten minutes after his oyes wero opened, Home's patient
was showu o round piece of card,and was asked the shape of
it. He could nottell till he had touched it. The next mo
ment & square card was shown him, and he said it was round
like the other., He said the same of a three-cornered card.
He was then ngked If he could find a corner on the sqnare
onrd. It was only by much thinking that he decided that the
card had n corner, after which he readily recognized the
other three cornors.

An excoodingly instructive snbjoct was a lady operated on
by Wardrop: she could meroly distinguish a very light from
n very dark room, so complote was her blindness, Af first
she saw only patches of light and shade; by degrees she
learned the names of colors and was able to distioguish
them, though unable to interpret the chaos of color inpres-
sions she received, On the seventh day after the operation,
she was seon to examine some tea cups and saucers, She
thought them queer, but could not tell what they were till
she touched them. Similarly she saw but failed to recog-
nizo an orange, On the cighteenth day,n key and a pencil
case, with which she was perfeotly familiar by touch, were
placed side by side on a table before her: she could not tell
which was the pencil ease, which the key. At the end of
thice weeks, she saw n grassplot simply as a large and
beautiful patchof greon in hor field of vision. How far it
might be from her she had no fdea,  Usually in cases of this
sort, the patient imngines at first that nll that he sees touch-
o8 his eyes. just ag objects felt touch the skin,

On the twenty-fifth day, Wardrop's patient was taken out
in & carriago, and Inquired continually as to the meanings
of her visunl sensations, A person on horseback was vaguo-
Iy nlarge object, She asked: What is that? of a soldier;
and of scme lndies wearing red shawls she inquired: “What
is that on the pavement, red 2"

At the end of six weeks it was found that she had acquired
a protty accurate knowledge of colors and their shades and
names, but was unable to judge of distances or of forms,
and the sight of all new objects was still very confusing. Nei-
ther was she able, without considerable difficulty and numer-
ous fruitless trinls, to direct her eyes toany object: when she
attempted to look at anything, she turned her head in various
directions until her eyo caught the object she was in search
of.

That our power of ‘‘secing' solids is also extravisual
was clearly shown in the case of Franz's patient, Among
the observations reported of this patient, the following ap
plies here: A solid cube and a sphere, each of four inches

3 | diameter, were placed before him, three feet off and at the

level of his eye. After attentively examining these bodies,
hesaid hesaw a quadrangular and a circular figure, and af-
ter some consideration he pronounced the one asquare and
the other a disk. His eye was then closed, the cobe taken
away, and a disk put in its place. On opening his eye, he

1t | observed no difference in these objects, but regarded them

both as disks. The cube was now placed in a somewhst
oblique position before the eye, and close beside it a figure
cut out of pasteboard, representing a plain outline prospect
of the cube when in this position: both objects he took to be
somewhat like a flat quadrate. A pyramid placed before
him, with one of its sides turned townrd his eye, he sawas a
plzin triangle. Placed soas to present two of its sides to
view, the pyramid was a puzzle. After considering it a long
time, he said it was a very extraordinary figure. It was
neither a triangle nor a quadrangle, nor a circle; he had no
idea of it and could not describe it. When he took the
sphere, cabe, and pyramid into his hand, he was astonished
that he had not recognized them as such by sight, being well
scquainted with them by touch.

Whast these patients bad to learn in later life, more forta-
nate individuals born with unclouded oyes learn in infancy,
but so forget the process that the acquirement seems to be
innate, a simple function of the anaided eye. The mechan-
ism involved in the process Is described in every good treat-
ise on human physiology: the metaphysics of the case are
cleverly discussed in Taino's treatise * On Intelligence.”
Those of our readers who linve taken Issue with our remarks
with reference to sight will find both aspects of the subject
well worth pursuing in those works, to greater length than
Is possible in our limited spaco. Tho facts given ara suffi.

clent to sustain the position taken by us on this point in pre-
vious articles.

SOME NEW VOLCANO REVELATIONS.

The theory that our earth was successively a vaporous, a
fluld, and a plastic wass, which, by cooling during billions
of centuries, fionlly obtained a solld crust, in connection
with the fact that during all this time she rotated round the
sun and recelved on hor equator wolar heat (of which the
poles were nearly deprived), leads nocessarily to the conclu.
sion that, in the neighborhood of the poles, the slowly form.
ing solid crust must have become thicker than it s 'lrouml
the equator, because the solar Lieat was able to retard thix
cooling longer at the equator than st the poles. Such a
orus® I of course more easily perforated, by Intorior pressure
acting outwardly, where it is thinnest ; and voleanoes, which
are the result of such perforation, must \herefore be more
numerous In the thinner places, such s around the equator,
and scarce near the poles. This is confirmed by observation.
Active voleanoes are not frequent around the p.olm; the only
one near the north pole is In Iceland, while between the
tropica such voleanoss are found in conslderable nambers.

Another Interesting consideration Is that the amount of
material ojoctod by voleanoes I8 enormoun. The ostimates
! jothe volume of the lava vjected by Vosuvius, Binn, and
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' espoalally by the voleanoes of Iceland aro sppalling figures;
and all these masses necossarily come from the interlor of
the earth, and must creato in the neighborhood of the vol.
ennoes (which may be conxidered as safety valves) empty
spaces, which are filled up by a sinking of the crust. Thiy
logieal conclusion has been verified by the obsorvation that
every sotive voleano Is situsted in the center of & region of
depression, and never In one of upheaval, unless the mater.
inl ejected by the voleano iteelf be g0 considered.

But n still more remarkable fact has been revealed by the
cnleulntions of astronomers making observations at different
points of the earth’s surface. It is that there are two pointy
of dopression, extending even over the ocenn's surfacy, form.
ing a kind of flattened poles, one the exact antipodes of the
other. These points are the Antilles, in the West Indios,
and the Sunda Islauds (Java and its surroundings), in the
East Indian Ocean. Each region contains a greater number
of active voleanoes in a smaller surface than can probably by
found anywhere else on the earth. But the resson why the
ocean's sarface partakes of this depression, at these two vol.
canic centers, is as yet a problem. Modern observations
have already proved many irregularities in the form of the
ocean's mean level, making the ocean's surface to be far
from a perfect spheroid. As this surface must, according to
the Inws of hydrostatics, be always at right angles to the
direction of gravitation, it proves that, at various points of
the earth’s surface, the lines of gravitation do not pass
through the same central point, even on places of the same
Iatitude. As gravilation is a general property of matter, de.
pending on its mass, it proves that the mass in the interior
of the earth is not homogeneous nor of uniform density, and
that it is unequally distributed. As the interior is liquid,
this distribution may be affected by cosmic influences, as for
instance the relative position of the moon and planets; and
any change effected in this distribution may react on the
direction of gravitation on the earth’s surface, and 5o on the
form of the ocean, and thus slowly produce changes in its
level, which may, in some cases, cause an apparent rising
or depression of the land.

PROGRESS OF RAPID CITY TRANSIT.

The new Commissioners of Rapid Transit in this city aee
daily holding their sessions, and day by day their perplexi.
ties increase, if the published newspaper reports of their
proceedings are correct. They sre unable to agree eithor
upon the plan of construction or upen the proper route, The
original assumption that the Coromissioners were committed
to the clection of some form of chenp elevated railway re.
sulted in the production of a multitude of plans of that or-
der: and the promoters of some of these plans are backed
by influence which is not without effect upon the minds of
the Commissioners,

The indications at present are that, if any plan of rapid
transit is adopted now, it will be one comprising some form
of cheap elevated structure to meet an immediate want,
with little reference to ultimate econowy. Not what Is really
best and cheapest, but what is leas® expensive at first, seems
likely to win. The question, therefore, is not so much
which of the temporary devices to adopt, as where the road
shall be put.

All but two of the plans for elevated roads, !uid before
the Commissioners, propose to take possession of the publie
streets. Their projectors are no doubt able to demonstrate
to their own satisfaction that such an occupation of the side-
walk or the roadway woald be of signal advantage to ar -
street which should be chosen as the route of their road:
but can the occupants and property owners of any street be
made to believe it?

If we are to have an extension of elevated rapid transit,
which now seems quite probable, the public ought to insist
that the new roads be put where they will do least injury to
property acd business, that is, beficcen the afreets, not over
them,

The worst fallncy connected with this whole mstter is the
assumption that economy dictates a temporary structure of
emnll capacity—a cheap affair to meot a pressing presont
need,  The clty of New York is in its infanoy, Much as it
voeds rapid translt, and scarce as money 18 now, the wetrop:
olis of the country eannot afford to begin 1l.advisedly, how-
ever cheaply, In & matter which must largely determine its
future prosperity and growth.

The example and experience of the great city of London
would be & vory safe one for New York to follow, Rapid
transit is chiefly effocted in London by underground rail-
ways, which ramify in all directions; but as they are placed
below the level of the strects, out of sight, their opertion
disturbs no one, while their advantage to the public is so
great that overy yoar witnesses their extonsion,

Sir Edmund Watkin, a member of Parliament and Presi-
dent of the Metropolitan (London) Underground Railway,
and of the London and Grest Eastern Rallway, Is now in
this country ; and a fow days ago, at the request of the New
York Rapld Transit Commissioners, he addressed thom, giv-
ing a numberof intoresting particulars concorning tho pres-
ent status and operation of the rapld transit milway system
of London,

The London Underground Railroad Company, he said, al-
ready had about sixteen miles of road in operation, and in &
few months they would have twenty miles of completed
road.  They were negotiating for astill farther extension of
their routes, and would in time burrow under the whole clty
of London. These roads had proved to be a greater convent:
ence to the poorer clawses than to wealthy persons. The
avorage fare collectod was five cents, and the rate por mile
was reduced by & systom of commutation to onn ponny .

Last yoar theso ronds carriod 70,000,000 passengers,  Hoavy
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locomotives were used, and 1,000 tralna per day, each hav-
ing » earrying capacity for 1,000 persons, were ran over
them. The mte of speed was thirty wmiles per hour, or
Awenty miles including stoppages. The cost was §4,000,000
per mile, of which about four fifths was due to damages to
real estate caused by catting through blocks of bulldings
and tunneling undor houses. In wome places the roads mn
noder graveyards without disturbing the graves and the
vaults above,

According to this statoment, the cost of bullding wud
equipment of the London wnderground roads has been one
million dollars per milo, and the expenses for right of way
and land damagoes four millions dollars per mile, This
enormoas cost for land would be wholly saved in New York,
because here the rallway lines would be longitudinal with
and run directly under the main stroots, without lnvading
private property. But in London, owing to the formation
of the olty, the underground roads pass athwart the streets
and cut through private property in all directions. The cltl-
zens of London have ascertained by practical experience
that the underground system is the best, have invested in it
upwards of elghty millions of dollars, and are annually in-
creasing the investmont and extending the works,

Sir Edmund answered a large number of questions put to
him by our Commissioners, and corrected several erroneous
impressions prevalent here concerning the underground
rallways of London. He explained the construction of
thoso rallroads, and described at considerable length the dif-
ficulties oncountered in building and running them. He
said that 03 per centof the passengers on the London under-
ground roads traveled only short distances, and only 7 per
cent of them were carried to the end of the various routes.
This fact was regarded as very important, becauss it showed
that,in selecting a plan of rapid transit, the convenlence and
facility of those who wish to ride for short distances only
ought to be considered.

<~
STEALING BRAINS,

Professor Weisbach, in the preface to the further edition
of his “Treatise on Mechanics,"makes tho following remarks :
** As I consider my reputation as an suthor of much more
importance than any mere pecuniary advantage, it is always
a pleasure to meto find my * Mechanics ' made use of in works
of asimilar character; but when writers avail themselves of
it without the slightest acknowledgmeont, I can only appeal
tothe judgment of the public.” What the distinguished
suthor has so clearly laid down is generally recognized as
leading principle by writers and editors. Most writers, for
example, are glad to have the widest publicity given to their
productions, provided they receive credit for the same; and
there ure few reputable editors or publishers who neglect
this courtesy in copying from books and other periodicals.
Still more rarely do writers who are compelled from the na-
ture of their subjects to draw material from all sources
omit to state this fact, and give due credit to all from whom
they derive information. Recently, however, a very fla.
grant instance of neglect of this most ordinary counrtesy
has come to our notice, in & work entitled ‘“ Handbook of
Land and Marine Engines, by Stephen Roper, Engineer.”
No reference is made, in the preface of this book, to any
authorities who have been consulted; and throughout the
text, all credit for data and remarks is, with very few excep-
tions, omitted. Some illustrative examples are given below;
and In every instance mentioned, for anything that the au-
thor says, it might fairly be inferred that the matter is orig
inal

1. On page 81 is s stroke table, which is an exact repro-
duction of the original calculated by Mr. Auchincloss, to be
found in *“ Link and Valve Motions,” page 59.

2. On page 39 is a table of the properties of saturated
steam, which originally appeared in the eighth edition of
the Encyelopedia Britannica,and was copied, with due credit,
in Wilson's *‘Treatise on Steam Boilers,” and possibly in
other works.

8. On pages 82, 84, and 88 are three tables from ‘‘ Link
and Valve Motions,” which were original with the author of
that work.

4. On pages 197, 216, 219, 220, and 285 are statements, il-
lustrations, and examples, which were originally given in
the ** Cadet Engineer,” on pages 156, 183, 136, and 24, re-
spectively,

5. On page 227, we recognize a remark in regard to practi-
cal men, which originally appeared in the SCIENTIFIC AMER-
ICAN, page 17, volume XXX. Other quotations from the
SCIESTIFIC AMERICAN occur as follows: Page 258, the open-
ing remarks of an article on page 305 of our volume XXXII;
page 270, the entire article on ““ The Measurement of a Screw
Propeller,” which was published for the first time on page
240 of our volume XXXI; page 473, table and example from
an article on *“Feed Water Heaters,” published on page 288
of our volume XXXL

These are & few of the instances which we bave marked,
We conld fill several columns with similar illustrations;
but those already given, selected at random through the
book, tell the whole story. In fact, we have never seen a

more decided case of wholesale plagiarism, if we excopt an
incident which occurred in our younger days, when the dull-
est boy in school mounted the platform and attempted to
pass off one of Lord Bacon's most profound dissertations as
an essay of his own composition. Happily, such instances
of litarary robbery are very rare, and we are inclined to
think that Mr. Roper has sinned rather through ignorance
than design, If mo, he can even yot make some amends,
tardy though they be, by publishing a supplement to his
work, in which due credit is given to all authorities which
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have boen used. By dolng this, he will both Increase the
valas of his work, and the respect In which he will be held
by hix fellow men.

TRAUBE'S ARTIFICIAL CRLLS.

In the early days of modern chemisiry it usod o be taught
that the compounds produced under the Intlnence of life
were different in kind from those of the chemist’s laborstory,
and subject to different laws. A characteristic of ** vitality,”
indoed, was thought 1o be its power to reverse or transcend
tho laws of ““dend " mattor, death bolog the surrender of
the organism to the forces of inorganie chemistry, It was
commonly sod confidently predicted that the chemist, how-
over skillful, would never be able to construct the magic
compounds formod by the creative power of Iife: It was
oven doclared implous to attempt it.  But chomlsta wero not
to be dotorred by such objections, They persevered, They
bullt up from Inorganic materials first one, then another, then
thousands of the so-called organic compounds, and the old
theory of vitality was for ever shelved,

A corresponding mechanical theory of life is still held by
most physlologists. The mechanism of organiec growth is
declared to be something quite unlike anything that occurs
in the domain of lifeless matter, something utterly beyond
the skill and power of man to imitate. Even the lowest of
organized structures, it is said, exhibits a power of choloe In
the selection of food, and an individual mode of develop-
ment, which combinations of inert matter can never rival.
Life is assumed to be something unique, something superior
to the crude forces of dead matter; hence the structural
forms bullt up through its agency must be unique; hence it
is impossible for man to produce anythiog like them. The
wholo chinin hangs upon the first assumption, for which
proof I lncking.

Seeing that the physiology of growth hinges on the life
history of the cell—all organized bodies consisting simply of
amore or less simple aggregation of these organic elemonts—
the success which Traube has had in imitating with dead
matter the characteristios of living cells shows thatit is al-
togethor too early to dogmatize touching man’s prosent or
future inability to rival the physics as he has the chemlstry
of life,

The bebavior of those groups of compounds denominated
colloids and erystalloids by Graham, when their solutions
are separated by thin membranes from each other or from
solutions of erystalline substances,needs no description here,
The established fact that dissolved colloids cannot pass
through colloidal membranes formed the starting point of
Traube's investigations. He was aware of the additional
fact that the precipitates of colloidal substances are them-
selves usunlly colloidal. It followed, as a natural conso-
quence, that a drop of one colloid,if placed in the solution of
another sunitable colloid, would be converted into a closed cell
by the precipitate formed by the mutual action of the two
colloids at their surface of meeting. For example, a drop of
concentrated solution of gelatin plunged into a solution of
tannic acid is immediately surrounded by a pellicle of gela-
tin tannate, the thickness of which depends upon the rela
tive densities of the two solutions. This colloidal pellicle
is impervious to the colloid solutions, while it allows water to
pass through freely. Hereupon most significant phenomena
arise. The gelatin within the cell is more concentrated than
the solution of tannic acid in which it is immersed; it has
in consequence a stronger attraction for water, and absorbs
a portion from the weaker solution. To make room for the
increased contents of the cell, the pellicle stretches, separat.
ing its molecules to such an extent that the outer and inner
solutions come in contact, and a fresh precipitate of gelatin
tannate is formed between the original molecules. Through
the enlarged pellicle, water continues to penstrate,and the
process of growth in the cell wall goes onso long as a differ-
ence in density exists between the contents of the cell and
the surrounding liquid. A firmer pellicle is formed when a
little lead acetate orcopper sulphate is added to the gelatin.
That the growth observed is not a mere stretching of the
pellicle occasioned by endosmose is proved by replacing the
outside solution by water, whereupon the growth ceases,the
formation of new molecules of precipitate being prevented.
It will be remembered that the natural growth of living cell
walls is by the same process of intussception, or the deposi-
tion of new matter between the molecules already existing.

While the cell wall is growing, changes also go on in the
interior. So long as a nucleus of undissolved gelatin re
mains, the artificial cell is spherical. When the enclosed
gelatin is all dissolved, the contents become diluted by the
inflowing water, the density being least at the top, the
heavier solution settling to the bottom of the coll. When
sufficiently dilute,the cell contents begin todissolve the cell-
wall at the top; the pellicle of that part becomes thinner
and more extensible; as it yields, new matter is precipitated
between its molecules; in short the cell grows upward, and
often protuberances directed outward are formed, in Imita-
tion of living cell growth. Still more remarkable is the be-
havior of the pellicle of copper ferrocyanide precipitated
round a drop of a concentrated solution of copper chloride in
s solution of potassium ferrocysnide: or, better yet, accord-
ing to Sachs, around a small piece of solid copper chloride
in the forrocyanide solution. In the Iatter case a green
drop is immediately formed at the expense of the solution,
the precipitated pellicle of which encloses the solid nuclens
which is gradaally dissolved by the permeating water. Cells
g0 formed manifest active growth and a variety of differences
not easy to explain, Some have very thin pellicles, are
roundish, and exhibit a slight tendency to grow upward;
they usually form a number of small wart-like outgrowths,
and attain very considerable di mensions—from 04 to 0°8 of
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an inch In dlameter. Others have thick reddish brown pel.
licles, grow quickly upwards in the form of irregulsr cylin-
dern, rarely branch, and attain & diameter of from 008 to
016 of an lnch, and often several times that measurement in
hight. Sometimes combinations of thess two kinds form &
sort of horlsontal tuberous rhizome-llke structure, from
which long stalk-like outgrowths arise upward and root-like
protuberances downward,

Sachs insdets that these pellicles of ecopper ferrocyanide
do not slways grow entirely by Intusscoption, as Traunbe
supposed, but sometimes by eruption, as he terms it. In
such cases & brown pellicle is formed round the green drop;
water penetrates quickly through the pellicle 1o the enclosed
copper chloride, stretchies the pellicle rapidly, and at Jength
ruptures it. The green solution immedistely escapes through
the fissure, but becomes st once costed with precipitate
which appears either as an intercalated plece of the pre-
vious pellicle, or as an excrescence or branch of it, & process
which is repeated as long as any copper chloride remaing in-
side the cell. Besides these solutions already named, Traube
experimented also with mixtures of tannle acid with copper
and lead acetates,and soluble glass with the same substances,
or with copper chloride, etc., and came to the conclusion
that every precipitate, the molecnlar interstices of which are
smaller than the molecules of its components, must assume
the form of & pellicle when the solutions of its components
come in contact.

These pellicle precipitates are peculiarly well adapted
for the study of endosmotic processes. They behave very
differently from other membranes, belng often impermeable
to the most diffusible substances, while allowing other com-
pounds to pass through them ; and every kind of pellicle has
In this respect its own peculiarities. For Instance, the gela-
tin tannate employed by Traube in most of his experiments
{8 impormeable to potessiom ferrocyanide but permeable to
ammonium chloride and barium nitrate. The pellicle of
copper ferrocyanide of the other experiments mentioned is
Impermeable to barium chloride, calcium chloride, potas-
slum sulpbate, snd barinm nitrate, but permeable to
potassium chloride. Again, if a small quantity of
ammonium sulphate is added to the msolution of gela-
tin, and a small quantity of barinm chloride to the tannic
acid, the pellicle formed by their admixture is composed
of calcium tannste with barium sulphate deposited npon it,
diminishing its permeability: the two solutions can no
longer diffuse, but the encrusted pellicle is still permeable
to the smaller molecules of ammonium chloride and water,
From factsof this sort Traube infers that, in the permeability
of pellicle precipitates, we have a means of determining the
sizo of the molecules of different solutions, since only those
molecules can pass through = pellicle which are smaller
than its molecular interstices, and therefore smaller than
the molecules of the solutions which produce the pellicle.

SCIENTIFIC AND PRACTICAL INFORMATION.

OXUVITIC ACID.

MM. A, Oppenheim and S. Pfaff announce the discovery
of anew acid named asabove, and having the formuls C,
H,(CH,, OH, COOH, COOH). It results from the action of
chloroform on acetic sodic ether.

MANTUFACTURE OF ARTIFICIAL ALIZARIN.

The process of manufacture of this substance, as prac-
tised in Frankfort, Germany, consists in heating for 3 hours,
in earthen vessels, anthracene having its fusing point be-
twoen 404" and 410° Fah. with one fourth its weight of bi.
chromate of potash and 12 parts nitric acid of a density of
15‘04. Anthrajuinone is thus formed, and the crude result-
ing product is dissolved in 6 parts bolling nitric acid, of
density 1'5. The dissolving of the anthraquizone is contin.
ued until, on cooling, no residue of that substance is precipi-
tated. The solution then contains anthraquinone in a mono-
nitrated state, which is precipitated by water; and on the
solution becoming clear, the precipitate is dissolved in from
9 to 12 parts of a solution of caustic soda of specific weight
1'8 to1'4, heated to about 382° Fah. When the precipitateis
no longer augmented by the addition of hydrochloric acid,
the heating is arrested. The mass is allowed to cool, dis-
solved in boiling water, and filtered, and the coloring matter
precipitated in the hotsolution by meansof an acid. The yel-
low brown deposit is then ready, after washing, to be used
for dyeing. The residue on the filter is principally anthra-
quinone, which is re-used. The manufacture of artificial
alizarin is constantly increasing, The German production is
estimated at some 1,108,000 1bs. per year.

NEW METHOD OF DETECTING ADULTERATION OF FATTY OILS.

M. Roth employs, as a re-agent for the above, sulphuric
acid at 46" B. saturated with nitrous vapors by causing nitric
acid to act upon large pleces of iron. At the end of six or
eight days,the solution acquires a fine bluish green color, in-
dieative of complete saturation. This re-agent solidifies
eithor partially or entirely the olein of non.siccative oils.
The purity of the oll may thus be determined by noting the
time which it occuples in solidifying.

DETECTION OF FICRIC ACID IN BEER.

For this purpose, Brunner recommends acidulating the
beer with hydrochloric acid, and plunging therein a frag-
ment of woolon thread, and digesting the same in « dain marie.
After the thread is removed, it Is heated with a solution of
ammonis. The latter is filtored, evaporated in a dain marie
to small volume, and a few drops of cyanide of potassium
are added. The presence of 0°015 grain of picric acld in a
pint of beer is determined by a red color belng produced, due
to the formation of isopurpurate of potash,




FLOATING FIRE ENGINES,

engines is rapidly extending inall

The 'dlr‘h'h = wonlth, in b‘rlldlngn and merchan.
commerclal cltios, whore ’ ho rivers, rendi-
dise, in always aggregated on the banks of the Fvers,

to vessels, and with an unlimited supply of
1y nccossible h ines have
water at hand, Some improvements In these engines h :
recently boen effected by Messrs. Morry weather and Sons, o
London, England, and throo of them, of the most powerful
construction, have been supplied to the French Government.
The long lines of shipping which bound this city, and the
dangors of fire to which, from many causes, it is exposed,
give especial interest to these useful machines at the presen
ﬁx;:. the trial urip of one of the engines, which is now on
duty at Marseilles, France, the little vessel, full of passengers.
left the pier at Charing Cross and steamed with the tide to
Battersea bridge, which she renched in twenty minutes, She
steamed & short distance beyond the bridge, and was then
turned, running back against tide, and reaching the Charing
Cross pier in 56 minutes from the time of starting. On her
way back ghe was stopped at Millbank and successfully
beached ; the object of the manmuver was to show that she
cogld approach inshore sufficiently close to enable men to
convey hose on to land without having to pass through deep
wnwr.. The total distance run by the float—in and out—was
three miles and two thirds, the time occupied being 56 mi-
nutes, including the stoppage for the beaching operation, On
her way up the river, time was taken between the Chelsea
suspension bridge and the Cadogan pier, a distance of exact-
Iy three quarters of s mile, The time was exactly 4 minutes,
giving & speed of about 12 miles an hour with tide, the time
on the return sgainst tide between the same points being 7
minutes, orat the rate of about 6 miles an hour. During a
portion of the distance only one engine was at work, besides
which she had s number of passengers on board, so that the
average speed of about 9 miles an hour which she attained
was a very successful result. On reaching Charing Cross
pier, the pumping engines were set to work and a fine jet was
thrown from a 1% inch nozzle to an estimated hight of 180
feet. Two jets were then played from 1} inch nozzles and
sfterwards four jets from 1 inch nozzles 1o an estimated
hight of 160 feet. The whole performance was in every way
satisfactory.

Turping now to Figs. 1 and 2, it will be seen that the ves-
sel is & neat boat 45 feet in length, 8 feet beam, with 2 feet
draft forward, and 2 feet 10 inches aft, and having a total
depth of 4 feet 6 inches. Her builders were in some mea-
sure restricted as to the dimensions of the boat, as a vessel
of larger dimensions cannot be conveniently loaded on ship-
board in one piece for transport. The boat, however, is not
cramped, as there is ample room for coals, hose, stores, and
cabin compartment. The propelling engines are two in num-
ber, each working & gun metal screw 28 inches diameter.
The cylinders of those engines are each 5% inches in diame-
ter, with a 6 inch stroke, the number of revolutions being
280 per minute, and the steam pressure 75 1lbs, per square
inch. These engines work independently of each other, in
order to facilitate the manceuvering of the float, which will
bave to run in and out among shipping; and during the re-
cent trials on the Thames it was jocosely called the blockade
runner. By adopting twin screws the vessel is able to travel
in shallow water, a very desirable feature in running up
creeks. The boiler is on the Field principle, and is arranged
w0 drive the propelling engines and steam fire engine simul-
taneously, if required, and this would happen in the case of
a fire among shipping, wherein this engine might not only
hiave to be engaged in towing out = burning vessel, but in
pumping upon herat the same time. The boiler has a large
water and steam space; and considering the quantity of wa-
ter it has to convert into steam at 75 1bs. pressure, and not-
withstanding the large cubic contents 1o be filled by steam
before reaching that pressure, it effects this object in the
very short time of 10 minutes. The boiler contains 426 Field
tubes, giving 286 square feet of tube surface, and 35} square
feet of fire box surface, and is mounted with the usual fit-
tings, having one pressure gage for the stoker and another
for the engine driver, s spring safety valve and another on
an improved principle, gage cocks, whistle, ete, Itis fed by
feed pumps attached to each propelling engine, by another
long stroke feed pump on the fire engine, also by an arrange-
ment by which the whole supply of the fire engine punips
(110 gallons) can be forced direct into the boiler by one
stroke, and, lastly, by a Giffard’s injector.

The steam fire engine, while limited in weight and space,
is simple, and of sufficient strength to stand the raugh ussge
to which such machines are usually subjected. The pumps
have a steady stroke of 24 inches. There is no dead point
in the course of the pistons, and the engine will start with
the latter at any position in their stroke as soon as steam is
turned on, Another advantage is that the engine can be

worked at full speed, or at any intermediate speed, in the

event of a limited supply of water, or as slow as one or two
strokes per minute, This enables the attendant, in case of
need, to pump direet from the main pumps ioto the boiler—
a feature peculiar to these engines, and of great value when,
by neglect, the water is short in the boiler, or for the pur-
pose of lowering the pressure of steam on suddenly stopping
the engine. The pump is arranged to throw any class of
water, whether it be muddy or floating with sea weed, sha
vings, ete,, the valves buing specially adapted for such pur-
pose—an important feature.

Our engraviogs represent general and detail views of the
float nnd I8 engines, Figs. 8 and 4 belng respectively a plan
and a sectional elovation of the vessel, and Figs. 1 and 2 a
Plan and olevation of the pumping engine. In these views,

A is the framing, forming the bedplnte of the en‘gh::l.o T
framos are supported on a series of bearers fixed in : ont;
and are also conneoted with the boiler, thus fot:n :lin g
rlgid structure, and which does not exhibit any vi rt: 5
the vessel, when all the machinery is in full opernt ;:.“d
is the boiler, construoted on the Field system; the tu e
top plates are of the best boiler iron, the shell of stee 2

gixteenths of an inch thick. The top and tube pl-us; l';
fitted with eight screwed stays; the top plate has four lnd
holes, and the water casing around tho firo box has six m{u

holes, and blow-off cocks. The chimney, C, is hinged 0‘;
raising and lowuring, and in fitted with counterbalance an
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MERRYWEATHER'S FLOATING FIRE ENGINE—PLAN OF VESSEL

chain. The steam cylinders, D, are ench B% Inches diameter
and 24 inch stroke, and are cast in one pleco.  They are fit.
ted with wrought iron covers and gun metal glands, and are
fixed to the frames by strong brackots and bolts, '15 is the
main pump, which consists of one solid gun metal casing
lormed in such a manner that tho barrels are not cut m.'
ccor«:l wholn lpumplng sundy water, and having the valvesso
onstructed that any grit drawn into the
‘nto the pump lmm-I:{, but is dlnchnrgo(rl::“tphgo:::x:o:lr:::
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Jlowest part of the valve chambor, instend of in the highey
part, s in usual in most pumps ; aud as all water rans free)

out of the pump when at rest, the Intter aro not Hable to hy
disabled by frost. The valve openings are Inrge and quigy
free, having no gratings to impede tho passage of solid my.
terinls, while the valves and seats are readily removed fop
inspection or ropnirs, The pump pistons are ult.lubrlutln‘,
and when at work never require the application of the of)
ean. F F are wrought iron stays, coupling the steam cyliy.
ders direct to the pump in o rigid manner, thus relieving th s
frames of all strains during pumpiog. The piston rods, a,

through the delivery valves, These valves are placed in the

connect the stenm pistons with the pump pistons, and are

o
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MERRYWEATHER'S FLOATING FIRE ENGINE-ELEVATION OF VESSEL.
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formed of solid steel throughout without & joint. The cross:

heads, H, are keyed on the piston rods, and carry gun metal
clip brasses, H', which slide along, and givea partial revolu-

tion to the motion bars, I, and these bars actuate the valve
levers. The main piston slide levers, K, fit easily on th'G‘
motion bars, and are actuated by tho tappet clutches, K

Lovers, L, are fixed to the motion bars, I, for moving the
small leading piston slides, L', The starting levers are seei
at M, and at N uro the main plston equilibrium slide yalves
for reversing the flow of steam into the cylinders, these slides
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so constructed that, when they are in the middle of
their stroke, the steam ports are quite closed, proventing the
inlot of more steam, and thoe oxit of the exhaust steam, and
thus bringing the steam and pump pistons to rest, At one
end of each of the piston slide rods, N', Is attached a small
piston working in a cylinder, to which steam is admitted by
the leading piston valves, L'. The power used to move the
slide is merely nominal, not throwing the least straln on the
motion bars, I, and as a proof of this a slide can be pushed,
arrested, or forced forward by hand while the engine is

working,

O is the starting steam valve in the steam pipe, 0. The
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Economy In the Use of Fuol,

In & paper on economy in the use of conl, Intely read bofore
the Royal Bchool of Mines, Berlin, the following synopsis of
Intorenting historio facts s given: Tho progress in the econ-
omieal consumption of fuel in the last 50 years has beon
enormous, and has been effected in groat part by motallur-
gista; and hLere again we find the sclontific men taking the
load. In the economical application of the heat doveloped
by fuel, the Bessemor process i enormously effective, not
more than 10 1bs. of coal being requisite for the produstion
of 1 owt. of steel from pig iron by this method, while in the
older process, still in use for fine qualitios of steel, 250 1bs.
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18 to find any material infusible enough to saswer as s lining
in the furnnce where It 1s consumed, Some ides of the im-
portance of these Improvements will be had from the fact
that the economy in fuel effected in England alone, in the
year 1872, as compared with 1871, by the progress made in
the introduction of more perfect apparatas, represented mors
than 4,000,000 tuns of conl,

Honvy wn, Light Tools.
The great end at which all improvements sim is the
maximum of power combined with the minimum of material
aod weight, A man shoveling dirt with a shovel one pound

MERRYWEATHER'S STEAM FIRE ENGINE—ELEVATION.

exhaust pipe, P, passes down the chimney into a hollow baf-
fle, having an aperture upwards, through which the exhaust
steam passes into the chimney, affording the necessary blast,
Q is a small steam valve for admitting steam to the small
cylinders, Q. The feed pump, R, is easily accessible. There
is & pipe from this feed pump to the fresh water tanks, The
plunger is of steel, and covered with brass, the diameter be-
ing 1 inch and the stroke 24 inches. The plunger is fixed to
the c-osshead, H, on the driving side. B is a check valve in
the feed pump pipe to the boller, T is a patent air vessel
automaton feed apparatus for keeping up the required amount
of air in the air vessel, T', to insure s steady jet of water at
the nozzle, [ is the suction air vessel, and V a pipe from
the main pumps to the boiler, the water passing direct

are needed. Siemens, by making the heat which would
escape through the chimney of an ordinary furnace warm
the fuel and the air necessary to combustion, obtains an
economy of two thirds the weight of fuel. It was Faber de
Faure, an accomplished Bavarian metallurgist, who first
made practical use of the gases which formerly escaped in
immenss quantities from the tops of blast furnaces; and the
enormous blast engines, the hoisting engines, pumps, and
hot blast stoves, even the roasting kilns of such establish-
ments now-a-days require no fuel except this long neglected
waste product. Bischof, another German engineer and mot-
allurgical author, was the first to produce gas artificially for
smelting purposes, and this was certainly one of the great.
est advances ever made in our art. By first turning it into

through the feed pump. The feed water tanks are placed at
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heavier than it should be will 1ift 6,000 pounds more in &
day of ten hours than he would do with a suitable shovel
All this strength is wasted,

The same is true of machinery. So simple a thingas an
unlubricated pulley is felt in the furnace, and the cost of
the coal is augmented. Every useless pound in a truck or
carriage takes vitality from the horse which drawsit, and
costs the owner many extra dollars for his keeping. The
man who pulls an oar in the great boat races at Saratoga
puts himself in training and reduces every ounce of surplus
flesh. The racing horsocarries not one extra ounce of fat to
burden him in the effort to win, Yet working men will
carry through half their lives fifty pounds more flesh than
is needed for the best working condition, a burden which
tells against their efficlency and personal comfort through

MERRYWEATHER'S STEAM FIRE ENGINE-PLAN.

oach glde of the fire seogine under the deck ; there is also an-
other tank Jmmedintely under the engine. The conl bunkers
extend along onch aide of the boiler, as far back as the pro-
polling engines; there I8 therefore sn awmple supply of fresh
water, and n largo capucity for carrying conls,

The pumplog power of thid Jittlo float is very great, belng
1 000 gallons per winute through a jet 1§ inchen in dismeter
ton hight of 212 feet. It iy nrranged to purap 4 jots, and these,
each 1 inch dismeter, can bo thrown to adistance of 200 feet,

Burren s said to be s very sensitive reagent to rovoal the
Jpresence of coppor.

golid form, and hence ean be made to give us, as in the Sie.
mens furnace, in which only gas is used, & much higher
temperature than Is practically attained by the combustion
of coal in the ordinary way ; but perhapa tho groatest advan.
tage of gas is that substances, in genoral searcaly regurdod as
fuel at all, can be employed for the production of gas with
the most brilliant results, s matter of the greatest import-
ance, especially in & region destitute of trao coal like Call-
fornis. Lundin, a noted and thoroughly educated 8wedish
motallurgist, has taught us how to produce gas from wet
sawdust, entirely without preparation, of such power that
wrought iron may be molted with it, and the great difficulty

many years of their industrial life. Theso may seem little
things; but whatever wastes power, incroases expenses, and
burdens the laborer 1s not a little thing.

Tue now direot Atlantic tolograph cablo has boan suocess.
fully laid, and moessagos have boon transmitted at u high
rate of wpood botweon Now York and London, But the loo
borgs have, It s supposed, injured the cablo, and the con.
tractors are now fishing ap and outting out the fault,

TuERE are twonty-throo miles’ longth of pneumatic tubes
now In operation in London, used for sending telegraph mes.
suges,
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Terrestrinl Magnetism,
Tv the Bditor of the Seientific American:

In your issue of August 14 appoeared an interesting artlolo
on the subject of terrestrial maguetism, so-called, in which
the views entertained by Humboldt, Hansteen, and Gauss
wore clearly outlined. During the past year, 1 have dovoted
conslderable attention to the phenomoena of the earth's eloo
tricity, and my experiments have domonstrated that thore is
no such thing as terrestrinl magnotism in the sense in which
the term is usually employed, T'o use the term terrestrinl
magnetism is to Indieato that the earth is a magnet, whereas
the force which is characterized as terrestrial magnetism
stands, with relation to magnotism, precisely as the galvanic
current stands with relation to an electromagnet.

1 began my experiments in full view of the phenomena
got forth in the article to which allusion has been made,
pamely : The observed declination of the magnetic neodle,
and ils. inclination, and the intonsity of its action, ns well as
the facts that these phenomenn not only vary in one place
from another, but in the same place with time, and that the
noodle is subject to disturbances from natural phenomena,
such as the sarora borealis I had, in addition, the impor-
tant premise that currents of electricity sre continnously
flowing round theearth (I use the expressions ' currents”

and “* flowing " merely as convenlent terms), as Is every day
demonstrated in lines of telegraph connecting with the earth
and without the battery.®* That these earth currents are
wsinly generated by the sun’'s light and heat falling upon
the surface of the earth, there cannot be the slightest doubt.
That the electricity thus genersted is of two well known
forms, thermic and frictional, there also can be nodoubt ; nor
would it be difficult to estimate the immense volumes on
electricity generated in a day by the impact of the light
waves upon the earth's surface,

With these acknowledged facts and observed phenomenn,
in connection with the results of some experiments of my
own, it became an easy matter to show that the surface of
the earth is an immense electrie helix, or a series of sections
of helices or electric belts, whose right angles are the poles.

Taking as a basis the two facts that earth belts of electri-
city exist, and that their direction is east and west, we are at
once brought face to face with the phencmena of defiection
of a wagnetized needle by the electric current, discovered
by (Ersted in 1819, namely, that, if a magnstized needle be
suspended parallel toa wire conductor, the moment an elec-
tric current is sent through the wire the needle assumes a
position at right angles tothe wire, or nearly so, thus:

In Fig. 1 is seen the suspended magnetized needle with its

poles parallel to the wire. In Fig. 2 isseen the result when
a current of electricity is sent throngh the wire. And here
we have in miniature the cause of the direction of the com-
pass needle. The wire in Fig. 2 represents the earth cur-
rents flowing east and west; and, asin this experiment, the
compass needle is beyond doubt caused to point north and
south by the earth currents, which, flowing east and west,
must inevitably cause the needle to assume & right angular

other, which has also been proposed
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rent, flowing in the colls of the helix at right angles to the
needle, corresponding exaotly with the electric belts en-
clreling the earth, which flow at right angles to the noedle
aud produce precisely the same rosults

Tho effects of the currents flowing In a hellx, It is thus
poon, are In every way the same as tho offects of the electric
currents enclroling the onrth enst and west, ‘I'he theory that
the phenomena of the magnetic needle nre due to the exist.
onco In the earth of n great magnet or a serios of magnets,
ls not only utterly Imurobable, In view of the phenom
ena observed, as It renders the phenomoena Impossible:
but It Is utterly and whally superfluous, since we hiave in the
elootrie enrth belty ample foree, and a forco which we know
could not possibly fail to produce the phenomona. Deschanel,
one of the greatest of practical students of natural philoso
phy, woll says: ** The actual phenomenn of torrestrinl mag
notism are not in very close agreemont with the rosults
which would follow from the presence of such a magonoet * *
in the earth's Interior, nor do they agree well with the hy-
pothesls of twolnterlor magnots ioelined at an angle to each
It would rather ap-
poar that the earth's magnetism is distributed in a manner not

reducible to any simple expression.” Thus the problem is

abandoned in the glamourof an hypothetical terrestrial mag-
netism ; yet the same author gives a dingram of the lines of
equal Intensity in the phenomena of the magnetic needle,
and those lines ure from east to west, procisely as the direc-
tion of theelectric earth belts, and are closely allled to the

isothermal lines. The thermal electric belts encircling the

earth, it became apparent to me, must correspond to the iso-
thermal lines, and this has been shown to be the case

Although satisfied with the results of my experiments, I

determined to pursue the subject more thoroughly, for the
purpose of demonstrating the correctness of my deductions
beyond the shadow of a doubt, and I constructed a wooden
globe sixteon inches in diameter, and wound it with a single
layer of copper wire, in a spiral running east and west with
respect to the lmaginary poles,
shown In Figs. 4 and 5.

When completed, it was as

I then placed n suspended compass needle near the surface
of the globe, so that, when no current was traversing the
lines, the needle stood in the position shown at A. The in.
stant the battery was applied, however, so as to give the
electricity the direction of the earth’'s belts or currents, the
needle assumed the position shown at B, pointing to the
north and south poles of our miniature world. Thus in our
great world, as in this miniature world, the earth’s electric
currents, moving in the direction of east and west, deflect the
magnetic needle to right angles, so that it points north and
south, By varying the strength of the current from the bat-
tery, by changing the position of the needle with respect to
the north and south poles, and by so connecting the battery
with different parts of the helix surrounding the miniature
globe as to preserve the isothermal lines of force, so as, in &
word, to imitate all the varying strengths and disturbances
of the earth’s electric currents, I was charmed to witness in
the minntest details all the Inclinations, declinations, and
disturbances of the needle that we witness on the earth, due
to the intensities of the electric belts in various localities,
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The problem is clear enough when we recall to mind thy |
as wo travel northward upon the earth from the equatoris)
oloctrie belt, the north pole of the needle inclines downward
at the rate of about 1" for 17 of Iatitude, until we rench thy
porth magnetie pole, latitude 70° 5’ N., longitade 06" 48’ W,
at which point the needle pointy directly down to the eartl,»

Of the many Interesting detalls of the phenomena obserypd
in my experiments, it is impossible to treat in the space of 4
single article. At some future time I hope to present ple
faotd more In detall,

What wo have learned and what we now know, 8o fur gy
human knowledge based upon practical experiments can oy.
tond, may be summed up as follows:

That the earth is not a great magnet, but that the phey.
omena of the magnotic needle are due to the electric enrt)
currents, which flow at right angles to the earth’s axes
These are, in brief, the bases of the argument:

1. No placing of magnets in the earth can account for the
variations of the magnetic needle,

2, Even If, by a cumbersome and overdrawn hypothesis,
magnots could be placed in the earth to produce the effects
observed at different places, the variations would still be
unaccounted for, for the reason that such magnets would be
permanent and without fluctuation,

8. The msgnetic theory is utterly superfluous, for the res.
son that the electric belts surrounding the earth, which we
know exist, could not exist without causing the magnetic
needle to point north and south,

4. These electric belts, being thermic and frictional, must
vary in localities, and according to the sitaation of the sun
with respect to the earth. This we know to be the cise, for
we not only find the thermic belts of equal intensity, s ex
hibited in the direction of the needle, closely allied to the
isothermal lines, but we find that the needle’s perturbations
are dependent upon the situation of the sun and auroral dis.
plays.

5. The electric belts, not only theoretically, but by actual
practical experiment, as we have seen, satisfactorily account
for all the observed phenomena, W. E. SAwyER.
Washington, D. C.

-

Ropailring the Independence Bell.
To the Editor of the Sciontific American :

Working in a railroad repair shop, I saw a machinist fit
pieces into broken locomotive cylinders, and the idea of re-
pairing the bell on the same principle suggested itself. The
process is as follows: A piece is slotted out by a machine (see
dotted line in engraving) and the sarface is scraped perfectly
true; then a pattern is made, and a casting in bell metal is
made from it. This piece is planed and scraped to fit per-
fectly Into the slot. This is done with the same nicety as
making a patch for & broken locomotive cylinder. To fasten
it in ita place, an oven is constructed with a door large enough
to admit the bell. The bell will stand upside down, on an
iron truck, with a wheel under it, so that it can be put in
and taken ont of the oven conveniently. The oven must be
heated by a clear fire, free from smoke, and the flames are
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e direction, which, 2s we know, is north and south.
_f* But we have not yet made sufficlent progress. We have, Fur
3" it is true, satisfactorily accounted for the direction of the :
,E‘ needle, but we have not accounted for the dipping of the
iR needle, which, at the poles, is equivalent to its assuming a di-
g rect vertical position. Let us examine further.

As the electric belts, surrounding the earth, and moving
east and west (st least as rapldly as the diurnal revolution
of theearth), must form belts or circles of less and less di-
Ameter as we approach the poles, so at the poles we must
bave the effacts of the ends of a helix or coll of wire; and
what are these effects from a helix in which the electric cur-
rent is flowing? Perhaps I cannot better answer and illus-
trate than by a diagram of s helix with s compass needle
suspended in yarious positions with respect to the longitude
of the helix,

In Fig. 8 It will be obsorved that at the longitudinal centor
of the helix, corresponding to the earth’s equator, the nee-
dle, being equally affected by both terminals of the hellx,
preserves a horizontal position, but that, as we approach the
terminaly, the neadle dips and finally inclines to enter the
belix. In this simple form we have all the phenomens of

the direction and dip of the compass needle, the electric car-

“1n long ocean cables, these earth currents sre &0 strong that they often
seriounly laterfere with the working of the fnstruments

and to numerous electric disturbances, Perhaps I cannot
show more clearly than by a quotation, not only the fact that
the phenomens of the magnetic needlo are due to the electric
earth belts, but that these electric belts are continuous, and
in large part thermal and frictional, proceeding from the
sun's heat and light :

‘“ Besides the gradual changes which oocour In terrestrial
magnetism, both as regards direction and intensity of force,
in the course of long periods of time, there are minute fluc-
tustions continually trucenble, To a certain extent, theso
are dependent on the varying position of the sun; but over
and above all regular perlodio changes, there is a large
amount of lrregular fluctuations which are Invariably con.
nected with exhibitions of aurora burealis. They are sensi-
Lly the same at stations many miles apart, and they affoct
the direction and amount of horizontal much more than of
vertical force " in the magnetic needle.

As we approach the poles of our miniature globo with the
needlo, It gradually loses ita horlzontal direction, dipping
downward, just as we observe when wo approach the poles
of the earth, untll we reach one of the poles, when it be-
comes vertical and tends to plunge Into, and to one side of,
the helix, as indicated in Fig. 6

not to touch the bell. The bell and the plece are to be put
into the oven, and the door closed, till they become heated
hot enough to melt silver solder. Then remove the bell and
piece from the oven, and treat the sides of the crack and
piece with muriatic acid, prepared as silversmith’s acid for
soldering, Then coat the sides of the crack and piece with
silver solder. Do this part expeditiously, and free the sar
faces from dross; then, while the bell is hot and the solder
in a soft adhesive state, insert the piece in its place. Have
at hand two large pieces of iron (shaped like the inside and
outside of the bell), red hot, with suitable tongs for holding
them. These are to be used to keep up the heat if necessity
requires it. When the soldering is completed, allow the bell
to cool off.

I do not propose that the bell be used very roughly when
ropaired by this process; but I have no doubt it would be &
great pleasure for the people to hear the old bell peul fortly
with clear tone once more, CHARLES SMITIL
Ashloy, Pa,

Ascortalning the Altftudo of Clouds.

To the Editor of the Sclontific American :

Your correspondent, O, G, Forshey, olaims that, by a me-
thod which he relates, ho has ascertained the altitude of
some thunder or storm olouds to bo ag groat as 18 miles.

For amusoment, I have often computed the distance to

* It will be noticed that, in the {llustrations, I have merely (ndicated the
electric polos without refarance to the axes of the earth, whiohare slightly

different,
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- womo object struck by lightaing from a passing oloud, by ap.
: mﬁo‘fum!uu laws which govern the speed of u.,l.{.fa
wound : and while thus engagod, I found that, by the appll
oatlon of the sume laws, 1 could also determine, with nearly
the same accuracy, the hight of the cloud whence the light-
ning proceeded,

When a flush is seon, it starts from different parts of a
clond, frequently from directly overhead ; and aflter collect.
ing its complewent of volume and forco (the work of un in.
stant), it leaps to the earth from a quastor of the cloud often
quite distant and unlooked for. Upon weeing a flash, start-
ing, say, overhead, I begin counting seconds, After an in-
terval, porhaps of 7 or 8 seconds, rumbling thunder is heard,
first overbead, then In various portions of the cloud, differ-
ing in loudness according as the different initial forks of
lightning differ in distance; then all following the wake of
ench electric chain, until, in 15 seconds, it concentrates in
the final orash. Distanceto the objoot struck, about 8} miles;
hight of the cloud, about one mile and a half, When an ob-
ject 18 struck close by, these sounds proceed in reversed order.
The prolonged rumbling sounds, heard before and after a
stroke of lightning, are not all reverberations, but are in
great part true detonations of the electric fluid while it is
gathering up from the different and very unequally distant
quarters of the cloud, before its discharge to the ground.
By my mothod of computation I find storm and thunder
clouds to range from two miles high down to the very
ground. I submit my plan with the hope that it will be
fairly tested. M8
Lynchburg, 8, C.

The Keely Gaw.
To the Editor of the Scientific American:
1 notice, in an article headed ‘*Gems from the Keely
Motor,” in your issue of July 24, the following statement :
“ 1t is & vapor of so fine & quulity that it will penetrate metal,
and is lighter than hydrogen.” 1 contend that such a sub-
stance woald be contrary to the laws of Nature,

It is well known that the molecules of all substances
increase and decrease in size in proportion to the specific
gravity of the substanca, the lighter substance containing
the larger molecales. This may be demops‘rated by pouring
as much water into a glass as it will hold, then toking
& liquid of a heavier specific gravity than water, and adding
& portion to the water in the glass. Woe find that the quan-
tity added before the glass overflows will be in proportion to
the difference between the specific gravities of the two
liguids, If you then repeat the experiment, but add a liquid
lighter than water, you will find that the voluma will be
incrensed and the glass will overflow, the quantity overflow-
ing being exactly the same in volume ns that which you
added. This is explained in the following way: On filling
the glass with water, a portion only was filled, there being
vacancies between each and every atom of water; on adding
& heavier liquid, the atoms of said liquid, being smaller than
the atoms of water, pass between them, filling up the vacan-
cies; and until a sufficient quantity has been added to fill
those spaces, it does not increase the volume of water; but
on adding the lighter liquid, the atoms of which are larger
than those of the water, they do not pass between them, but
immedistely increase the volume and overflow the glass.

1f this be correct, and I have good reason to think it is, it
at once proves the impossibility of such a substance as this
so-called cold vapor is described to be; for it is plain that it
would bo impossible for the larger atoms or molecules of the
cold vapor to pass between Lthe smaller molecules of metal.
Were the specific gravity of the cold vapor heavier than
motal, instead of being lighter than the lightest known sub-
stance, it would be more practicable,
Monticello, Pa.

E. G. Acuesoxs,

Thoe Remarkable llvulrlo Phenomenon,
To the Editor of the Seientific American :

Regardiog the statements relating- to the singular elec-
tric phenomens descrived on page 100 of yourcurrent volume,
as being In some respeots opposed to hitherto observed facts,
I decided to investigate the case thoroughly, and ascertaio
in the first place what the facts were, and then see whether
they were in aecord with previous observations. For this
P , I sent one of my assistants to the house where the
electrical displays oceurred, furnished with the proper in.
struments for making caréful and scourate measurements of
thse resistances of the rods, pipes, and othor conductors about
the premises.

The first measurement taken was to aycortaln the resist-
ance between the two pipes leadiog to snd from the heater.
This was found to be less than 001 of an ohm, and most of
that was probebly due to the conpections of the galvanome-
ter. Of course this proved conclusively that o sparks over
passed between these pipes, and Mr. Baldwin, the occupant
of the house, said that the published statement Was wrong

thily re; .

h‘l‘ho M‘S::nm of the supply pipe, overflow pipe, waste
pipe,snd lightniog rod were then measured, with the follow-
lug results: Resistance of the lightning rod =161 ohms; of
wasls pipe=284 ohms; of overflow pipe=15 obms; of sup-
ply pipe = 0. ‘The house stands on a Lill on the dividing line
of & slate aud limestone formation, and the lightning rod
has beon placed in the fissure of the rock to the depth of
perhiaps 6 or 7 feet, and {s therefore partislly insulated ; and
ftw normal resistance is doubtless much more than 161 ohms,
which was found while everything was wet, a minstorm
haviog come up just before the tests were made, A resist-
anse of 161 ohws in the lighining rod, however, Is sufficient,
1o wy opision, to cocasion all the plegomena of discharge
which have bevn observed during heavy storms. The sup-
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ply pipe Is iron, and leadw directly to a spring half & mile
alstant, whore the best earth connection in the country is
found. Owing to the insulating quality of the foundation
upon which the house rosts, the house constitutes one side
of a loaky condenser, of which the slate and lmestone form
the diclectrio, and tho earth the opposite side. When &
thunderstorm ocours, the whole house is charged in a greater
or less degroe ; and as thelearth connection of the lghtning rod
is Insufficlent to carry all the electricity which it recelves,
the electricity is discharged through every available channel,
of which the supply pipe 1s the best. In light storms, the
phenomenon would not be noticed; it becomes very marked
in heavy ones,

In this case the supply pipe was the safety valve of the
house. The proprietor of the house was advised 1o connect
the lightning rod to the supply pipe by a large copper wire,
which will probably terminate the carious phenomena which
have boen observed.,

I trust the time will s00n come when lightning rods will be
erected by persons possessed of sufficient eleotrical educa-
tion as to be ablo to tel]l whether thoy have a rosistance of
161 obwms or of 0. Probably no lmportant business st the
present time,is as a rule,entrusted to n class of men so utterly
ignorant of their duties as this one, In every case where o
building supplied with a lightning rod is destroyed by light-
ning, the parties who put up the lightning rod ought to be
prosecuted. A vigorous course of treatment of this sort
would soon convince these people that a reasonable amount
of study of the laws of electricity is necessary for their own
safety as well as that of their patrons.

I wish that every electrical phenomenon which ocours could
be promptly and carefully investigated by competent, prac-
tical electricians, 'Why cannot the scientific departments of
our colleges undertake this service? It would furnish s
fand of accurate information which would prove of very
great practical value,

New York city. Grorak B, PrEsCOTT,

Puritication of Hen Houses,

Advice like the following, which we find in the Lice Stock
Journal, is always in order;

As the hot season advances, poultry keepers should not
neglect the purification of the fowl houses, Propersanitary
measures must be taken, or health and successful poultry
raising cannot be expected, nor is it deserved. Lime isan
excellent purifier, and,'when carbolic acid is added to the
whitewash, will effectually keop away vermin from the walls.
After every cleaning of the floor it should be sprinkled with
carbolic ucld ; dilution,twenty of waterto one of ncid, Thisis
one of the best disinfectants and antiseptics known, and is
not used as much us it deserves, The roosts should be sprin.
kled with it every week. This whitewashing should be done
iwice at least, better three times, a year. The nests of sit-
ting hens should be sprinkled with carbolic acid to keep off
vermin ; and the coops also.where young broods are kept for
a time, should be purified in this way. If a hen gets lousy,
the dilute acid will destroy the Jice, if put under the wings,
and on the head and neck. Wood ashes are excellent to
be kept in fowl houses for hens to dust themselves with.
They are much more effectual than sand ; but sand should also
be kept for a bath. Without proper attention to these mat-
ters, poultry keepers cannot expect to succeed.

BORING BITS.

In continuation of our article on augers, published on page
138 of our current volume, we give the following illustra-
tions and description of the various kinds of boring bits in
use. The engravings are selected from the pages of Knight's
“ Mechanical Dictionary."*

In Fig. 1 and succeeding Illustrations, various forms of
bits are given. The gouge bit a (Fig. 1), before the invention
of the pod, spoon, and twisted bits, resembled the half of a
reed split longitudinally, and had a sharp end like & gouge.
The change 1o the spoon bit, 3, was merely giving & conol-
dal end to the tool, which enabled it to enter more accurate-
Jy at & given spot. This is the dowel bit used by coopers.
The nose bit or shell auger, ¢, has & long barrel, and the
Inrge sizes are used by the pump makers, and called pump
bits,

Fig, 1.
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The chamforiug bit, d, for opening holes so as o admit
o confenl hends of the ordiasry wood sorew, consists of a
conical reamor with testh,

The expanding center Lit, ¢, consists of & shank and center
point, and a chisol.shaped outter,: whose distance from the
center is regulated by slipping the bar, like that of & beam
compass, In the socket of the head, & st scrow malntaining
it at its adjustment. This serves for cutting out disks, or
for cuttivg elrcles for lulsylog.

165

e ———————————————————————————————

For cutting hard wood, such as the finger and key holos
of flutes, bits are employed with a

Fig. 2" square point and two diametrical cut.
’ ——  iing lips, g (Fig, 2); the smaller one ap-
; proaches very closely the character of
‘ a drill,
/ The French bit, A, for hard wood, Is

a drill, and as wuch Is used in o Iathe
head. The center poiat and two sides
merge Into an easy curve, whick Is
sharpened all the way round and ulit-
’ . tle beyond the largest part.

The German pod bit, k (Fig. 8), bas
a long elliptieal pod aed a screw point.’
It makes a taper to the end of the hole
unless it is driven clear through.
The spiral ribbon, m, is a bar having & half round section.
This is twisted 0 as to throw the flst side to the exterior o
form the outside of the

eylinder; the inside is not

filled up by the metal, but L
makes a hollow spiral, and = °
the bottom eénd has & sin-

gle cutting lip,

The twisted flut bar, 2,
assumes the form of a
doubled threaded screw,

no vertical vacancy exist-

ing in the twist.

The spiral rib bit, o, is
known, especially in En-
gland, as the American bit

and basa cylindrical shaft, @ @
around which is twisted

aod brazed a single fin or *  *
rib,

Behind the worm, as in example p, may be & small dlame-
tric mortise for the reception of a detached cutter which has
the nicking point and cutting lip of the ordinary center bit.
The cutter is kept in its central position by & square notch
which embraces the central shaft of the bit, against which
it Is forced by a wedge.

The grooved bit, s, hasa cylindrical stem and spiral groove.
One form of expanding bit, ¢, Fig. 4, has & central por-
tion which has the point, and & hinged portion which carries
the scribe and the router. The movable portion is set by a
screw, so as to regulate the radius of the hole.

Fig. 4.

Foving-Tits.

Fig. &

.

@@

Spiral-Bits.

&

Erpanding. Fits.

Another form, w, has three radial cutters, which are ex
padded by means of a taper wodgoe and an axial screw. The
latter is operated by a screwdriver, whose end is introduced
into the socket, the threaded end of which is the means of
securing it to the brace.

A Romau Tununel in Alglers.

Several civil engineers, engaged with the surveys for a
water conduit frora Touja to Bougle, bave made a very inte.
resting and important discovery. A mountain which was
situated in the proposed line of the corduit was to be tun.
neled for a leogth of 500 yards; and In searchirg for the
most suitable place the engineers discovered an anelent tun.
nel 0 feot 8 inches fn hight, and 19 feet 7 inches In cireum-
ference. It is supposed that this is the same tunoel men-
tioned in an epigraph found at Lambéoe, necording to which
the wunnel was bullt jo the relgn of Auntonius Pius, the
plans being proposed by s veteran of the Third Legion,
named Noolus Datue.  Findlog works like this after a time
of 2,000 years, we cannot but be greatly astonished at the
power, eoergy, and gonius of a nation which produced, with
tho limited mweans avallable at those times, such gigantio
stractures. — Stwmmer's Ingenieur.

Successful Swimming Across the Huglish Channel.

Captain Webb, alter falling In lix first endeavor to swim
from Dover, England, to Calals, France, has sneceeded in his
second attempt, and has traversed the distance, some twenty.
one miles, in twenty.-two hours and forty-threo minates.
This is certainly the most wonderful feat of swimming ever
accomplished. Captain Webb wore no life preserving appa-
ratus whatever, but swam without clothes,

It is not difficult to Imagine & man possessing muscular
power sufficlent to sustain such extraordivary exertion, but
that it could be exercised during so long & sojourn in the
water, the effect of which Is to evol the body below its nor-

—

*J. B, Ford & Co,, pobitshers, Naw Tork clty

‘wmal temperature, and so largely diminish the vital force, Is
surprising.
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COOKING CHAMBER.
annexed engraving, & new chamber
top of cooking stoves, whereby all odors,
and other emanations from cooking are drawn

We illustrate, in the
or covering for the
off from the apartment in which the cooking is done. By
means of the same device, it is claimed that the heat of the
stove during hot weather may be conducted away, and in
cold weather may be utilized for warming other portions of

American.

—

Seientific

the top of the frame are two girts or arms firmly at
tached, one upon the front and one upon the back. Upon
these rests the plate or top of the machine, which is secured
to them by screws.

In the top, around each cutter head, are nicely fitted a se-
ries of rings that are removable when the operator desires
to place the culters 8o as 1o have them operato upon the un-
der side of the pioce to be cut or molded. The apparatus is
thus rendered loss linble to accident when applying the

the house. The chamber also serves ns & hot closet for
drying fruit, and as s plate warmer; and throvgh its use, we
are informed, boiling can be done with less fire
and in a shorter space of time than upon the
open stove.

- The box ismade of sheet metal. The heat
may be led into the chimney by a short pipo,
as represented in the engraving, or the pipe
may be extended into another room and ter-
minate in a suitable register. The top and
back of the chamber are united; the upper
portion has a grating floor, A, 80 as to form a
separate compartment, access to which is had
by the door, B, and which may serve as a re.
ceptacle for warm plates or for other uses.
At the back of the lower chamber, and also
on top of the box, shelves are placed for sct-
ting cooking utensils upon. The sides are
movable, and slide back and forward. To
these, the front doors are hinged. By
pushing back the sides and opening thedoors,
the whole chamber is thrown open, giving
free access to the top of the stove, A
frame is supplied, which fits on top of the
latter and serves to hold cooking vessels. The
apparatus can be attached to any make or
pattern of stove by elongating the ribs or
frame and by enlarging the doors. It can be
easily taken spart and packed for transporta-
tion.

Patented April 13, 1875. For further in-
formstion address the inventor, Mr. John D.
Smedley, Syracuse, N. Y.

Excommunicated Insects,

Apropos of the efforts in progress to destroy
the phylloxera and other insect scourges in
France, s writer in La Nalure gives a cu.-
rious bit of information relative to the way
in which such pests used to be proceeded
against when Science, save so far as it could
be made to sgree with theological dogmas,
had no existence for the world. In 1120, the
Bishop of Laon formally sxcommunicated all
the caterpillars and field mice. In 1488, the
grand vicars of Autun commanded the parish
priests of the vicinity to enjoin the weevils ‘o
cesse their ravages, and to excommunicate them, In 1585,
the Grand Vicar of Valence cited the caterpillars to appear
before bim for trial. He kindly assigned them counsel for
their defense, and, as they did not appear, proceeded against
and sentenced them, fn confumaciam, to clear out of his dio-
cese, & command which they probably obeyed.

During the seventeenth centary, thirty-seven similar judg-
ments, sgainst both insects and quadrupeds, were issued.
Ozne is on record. during the eighteenth century, fulminated
against & cow ; and there is still another, of later date, due
to & judge of Falaise, who condemned and hanged s sow for
killing = child. s

-y
.

IMPROVED ORNAMENTAL MOLDING MACHINE,

The object of the invention illustrated herewith is to com.
bine several valuable improvements
suited to molding machines in the
simplest form.

By the arrangement here shown, a
staunch and unyielding frame In se.
cured, that will admit of great speed
of the running parts, and prevent any
twist or cramp that would tend to in.
crease the friction in the boxes from
an imperfect or yielding floor upon
which it may be placed. The boss or
foot of the frame is cast separate from
the trusk or post, and the two are fit.
ted and bolted together, or they may
be both cast in one plece, Theseo to.
gether make the main frame of the ma.
chine, to the sides of which the yokes
or box frames are attached. The boxes
are connected together by a broad plate,
A, which has V.shaped edges that fit
into correspondingly shaped grooves in
the perpendiculsr ribs cast upon the
sides of the main frame, and the yokes
are thus beld to the frame by gibe, B
The yokes carrying the cutter shafts
are moved up and down by mesns of
the screws operated by the hand wheels
and bevel gears. The screw and hand
wheels rest in stands that are attached
to the main frame near the top. By this
movement the cutters are brought to any desired hight In rela-

adapting the catters to the work in hand, By this mode of
censtruotion the belts and all other working parts of the ma
h/ne are on the outside of the frame, convenlent to the hand
f the operstor when sdjusting, ofling, or repairing. At

> //‘(}:":

work.

SMEDLEY'S COOKING CHAMBER.

It is claimed that the machine is capable of being run at &
high rate of speed, with scarcely any perceptible jar or
vibration, giving an easy, smooth, rapid cut, and that con-
sequently a greatly increased amount of work can be done
with less labor.

The machine and its Improvements are covered by four
patents, the latest dated April 9, 1872. For further particu-
lars address the patentee and manufacturer, Jonsathan P,
Grosvenor, 12 Fletcher street, Lowell, Mass,

Carbonic Acld Gas as a Motive Power.

On this subjeet, Professor de Repentigny (of St. Therdse
College, Cansda) writes us that he has discovered a method
by which the gas may be obtained in large quantities, and at
a very moderate cost. There exists in Canada a peculiar for-

s
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Imlllnn known ax gray Irob sand, which contains a large por-

ton 1o the top of the table of the machine, thereby readily | portion

of carbonate of lime, Hoe says: It |y very cominon

in this section, and may be found in {mmense quantities.”

When treated with dflute oll of vitriol, & complete solution
of the sand ensnes, accompanied by & coplous liberation of
carbonic acld (Fo 0O, 4 H, 80, == Fe 80, 4 (0,4H,0) The

" lduo remaining, consisting chiefly of a solution of cop
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peras, along with sulphate of manganese, lime, and othey
impurities, he treats with ferrocyanide of potassium for
making Prussian blue.

o
-

Soundings In the Gulf of Mexico,
The U. 8. Const Survey steamer Blake, Lientenant Com
mander C, D, Sigsbee commanding, has recently returned 1,
Washington, after an excellent winter's work in running

lines of soundings in the Gulf of Mexico. These deop soq
examinations are the first ever made in thyy
portion of the ocean, and consequently, iy
points of novelty, are on a par with thoge of
Commander Belknap of the bed of the Paj.
fic, Bteel pinnoforte wire, No, 22 gago and
wolghing but 14} 1bs, v the mile, wag em.
ployed a8 a sounding line with uniform sye.
cess, even in heavy seas, e

The results show that the slope of the delts
of the Mississippi is gradual, and that thy
deepest water in the vicinity ison a prolonga.
tion of the axis of South Pass. At the endof
that line, 120 miles distant from South Page
lighthouse, the depth was 1,682 fathoms, The
limiting lines of the system of lines, which
was run by the Blake, extend (magnetic) sast,
half mile south of Pass i I'Outre, at the end
of which was found 426 fathoms, and south.
west of Southwest Pass, which ended in 608
fathoms, On the latter line was found the
only abrupt irregularity of the bottom found
off the delta, Up to April, the currents im.
mediately off the passes set generally to the
westward, after which they appeared to get
gradually to the eastward. On May 4, the
Blake commenced a line between Sounthwest
Pnss and the Rio Grande. Until half the dig.
tance between the ends of the line had been
passed, the depths were not great; but after.
ward the water deepened, the greatest depth
on the line being 900 fathoms. About 105
miles from the Rio Grande, at seventeen miles
from the Southwest Pass lighthouse, the
water had deepened to 82 fathoms, after
which it shoaled gradually to as little as 18
fathoms, and 80 fathoms was not reached
again until ninety-four and a half miles from
the lighthouse

On May 6 a sounding was got in 47
fathoms, the sounding rod bringing up hard
bottom—enameled shells, ete.—(theonly in-
stance in which hard bottom was obtained du.
ring the season Tortugas was neared). Ata
sounding in 583 fathoms, in latitude 27° 07"
porth, longitude 94° 35° 15" west, the sound -
ing rod brou ght up dark mud, or coze, which emitted so of-
fensive an odor as almost to drive the people from the fore.
castle, where the sounding operations are carried on. The
odor soou passed away.

On May 9 commenced the longest line run during the ses-
son, that from the Rio Grande to Tortugas, a distance of
about 760 miles; 100 fathoms was not reached until about
forty miles from the Rio Grande: the water then deepened
rapidly. At about 100 miles from the Rio Grande the depth
was 830 fathoms, whereas the previous and following sound.-
ings were respectively 1,386 fathoms and 1,648 fathoms.
This was the only marked peculiarity of the bottom found on
the line; soundings varied from 1,600 to 2,100 fathoms, the
bottom being undulsting, apparently. No porthern exten-

GROSVENOR'S ORNAMENTAL MOLDING MACHINE

sion of the bank of Yuoatan was discovered. The greatest
depths were 2,008 fathoms, 2,025
2,016 fathoms, and 2,110 fathoms. The
averago specific gravity of the water of
the Gulf is about 10265,

The following is an example of the
guickness with which the Blake does
her work : On one occasion she got the
following results in actually one hour
from the time of stopping the engines
to sound to the time of steaming ahead
again: A sounding in 1,500 fathomns,
with a specimen of the bottom, water
specimens, and temperature, at the sur-
face and at the following depths in
fathoms: 100, 300, 600, 900, 1,200,
1,600. There were but seven men on
the watch to accomplish this.

During the summer the Blake will
work in the Gulf of Maine, when the
new machine will be tried, as also A
now sounding rod by Admiral Porter,
and another by Mr. Wilson of the navy
yard,

e s A, e ——
Motnl Glass,

Another hard glass, to which the
above name has been given, has been
produced at Count Solm'’s works, near
Buntzlau, Germany. The tests with:
stood appear to be about the same a8
those to whioh the Bastie glass was subjected, with the ex-
coption, however, that the metal glass is indifferent 1o cold
water when highly heated. The Bastie glass breaks under
simllar conditions. The treatment to which the glass Is
subjected in the new process is not msde public; bat it is
probably, like the Bastie method, a system of annealing.
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COCHLIOSTEMA JACOBIANUM,

This singular plant, with agave.like follage, and some-
what orehid-like blossoms, is ono of great beauty, A plant
belonglng to the same genus was Introduced in England
some fow yours ago, and more than one of the principal nur.
serymon flowered it successfully, M. B. André, however,
who, In the Reoue Hortizolo, recontly gave s figure of what
hio deems to be a new spocles, appears to think that the elder
species Is now entirely lost 1o the English gardens; but
whother he has sufficiont proof that such is the case we
doubt. Our engraving will serve to convey an excellent
idoa of the agave.like foliage of the plant deseribed as & new
spocies by M. E. André, An ongrav.
ing, however, ean give no Idea of the
beauty of its infloresconce, The potals
of the flowers, which are of & wsoft
velvety purple, measure 14 Inches
across, while the sepals are of a pale
rosy white, The spoon.shaped bracts
are of a deep bright salmon color, the
whole of the stalks being of a paler
tone of the same color, flushed at the
Joluts with a full brownish pink. The
flowers exhale a delioate perfume,
similar to that of cortain oncidiums,
to the blossoms of which they present
a superficial resemblance, The beaun.
titul flowers of ¢ Jacobianum have
the defect of belng exceedingly evan.
escont, as noticed in the previously
known species which has flowered in
Eogland. This defect, however (which
is peculiar to nearly all commelyna
ceous plants), 18 more than counter-
balanced by the profusion with which
the flower spikes are seemingly pro-
duced on well grown plants, In the
new (?) species described by M. E.
André, he relies for its distinctness on
the following differences from the old
one: First, by the far less hirsute
character of the flowers; and second-
1y, by the uniform green of the leaves, the elder species
having them either strongly blotched or bordered with pur-
ple. He also relies on the much larger general dimensions
of the plant. Itis presumed that so large a plant can only
be an epiphyte upon some of the forest giants that clothe
the deep slopes and valleys of equatorial Amorica. In a
shaded part of the stove house it is not difficult to flower, and
its multiplication may be effected by the separation of the
small lateral buddings until seeds shall have been obtained.
It is well worthy of = place in the orchid house.

MESEMBRYANTHEMUMS.
These beautiful flowers belong to South Africa, where
there may be found no fewer than 250 species or thereabouts,
For the sake of convenience, Haworth has di-
vided mesembryanthemums into forty-three
sections and sub-sections. M. debile and crass-
ifolium, though thought by some to be Austra-
lian species, nevertheless belong to the Cape,
and probably went first to Australia from there
or from England. M. cordifolium (the ice plant),
so well known in country districts, was sent to
England & few years ago by Baron Miller; but
it is likely that some plant-loving emigrant
took it out to Australia. The majority of mes-
embryanthemums are easily grown, and make
firstrate window and rockwork plants. Com-
mon garden soil suits them perfectly ; the kinds
represented in the accompanying illustrations,
and their immediate congeners, may be placed
among fancy sorts—little gems well worth cul-
tivating on sccount of their quaintness and va-
riety rather than as subjects for purposes of
general decoration.  For those who are fond of
uncommon forms among plants, but who have
little time or space to devote to their culture,
these are plants well worth attention. M. min-
imum, of which we give an engraving, belongs to the sphw-
roide section, a group in which there are fouf others, m.
truncatulum, obconellum, nuciforme, and a new species which
is much larger than the others, and which has boen named
m. truncatellum. These plants never form a ste™ and in.
crease in size by bursting through the fleshy top, When the
outer part shrivels up, and the new formation takes I8 place.
The flowers, which issue from the center, are pale rose.
Plants like these require to be potted in very sandy #oll, and
roquire to be well drained, when they will grow well. M.
teatioulare, of which an Tlustration is also given, is & rare
and beautiful plant, with a skin as smooth as silk, and very
glancous. It is sometimes called m. octophyllum, but we
never yet saw it with eight leaves. It Is somewhat delicate,
and should be potted in half silver sand, the other half
being lonm and brick rubbish, and should be kept near the
glass in & dry house. M. flwum is closely related to this
species, but it is more easily cultivated than m. testiculare.
Among the most interesting of the mesembryanthemums are
m. tigrinum (tiger's chap), m. lupinum (wolf’s chap), m. Je.
linum (cat's chap), m. erminum (rat's chap), m. murinum
(mouse’s chap), and m. muatellinum (woasel's chap), all ox-
ceedingly interesting, and easily cultivated kinds; their flow-
ors, which are all yellow, open in the afternocon. They
form waluable plants for rockwork in summer, standing
well out of doors in the south of England from May antil
October. They are easily propagated by pieces pulled or)
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cut off and lald in the sun on molst sand, where they root

frooly In & fow weelks, and often keep on flowering as though
nothing bad happened,

- -
A Frofitable NSource of Plerie Acld,

G, C. Wittsteln calls attention to n new source of plerie
acld. This is o long and well known drug, the resin of
wannthorrhaa arborea, a plant which Is a native of Australis,
It Is koown as scarold resin and as the yellow rosin of Bot-
any Bay In New Holland (resing gearcidis and resina lutea
Novi Belgii). The advantagos of using this substance for

the manufacture of plerie nold are twofold, First, the mate-

COCHLIOSTEMA JACOBIANUM.

rial is cheap; second, the yleld is large. About one hundied
and fifty grains of the pulverized resin were placed in a
beaker glass, and 760 grains crude nitric acid, of specific
gravity 116, poured over it; the beaker was covered with a
glass capsule and digested at a gentle heat, The mass soon
swelled up, and a deep brown crust formed over the liquid.
This crust needed to be broken up from time to time with a
glass rod. After about three hours, nitrous fumes ceased to
bo evolved, and the mass was allowed to cool. The next day,
he found the bottom of the beaker covered with a thick layer
of yellow crystals. Above this was a brownish red tarry
mass, which hung together in & lump. This was taken out
and again digested with 375 grains nitric acid ; but there was

almost no action, at least no more nitrous acid was formed,

MESEMBRYANTHEMUM MINIMUM.

and no crystals were deposited from this second liquid on
cooling, showing that it is unnecessary to treat the resinous
mass with nitric acid a second time. In the present case it
was desirable to lose as little as possible of the product

MESEMBRYANTHEMUM TESTICULARE.
soughit; hence, after the crystals that formed had been taken
out, tho second liquid was added to the mother liquor and

ovaporated to dryness, The first crystals were added and

L g

the adhoring nitric acid driven off at 212" Fah, The total
residue welghed 100 graing, almost § of the resin taken; it
wus yollow and erystalline, and contalned nothing smorphotus
but siogle crystals of oxalic weld. The plorie aeld thus oh.
tulned, after rocrystalizing to secure the oxalie seld, welghed

75 grains.  Hence, the yleld is 50 per cent of the erode ma-
terial.

Fused Boracle Acld,
Fused boracie acld, which approaches glass In some of its

external charaoteristics, presents some propertios worthy of
note,

In the viscid state it may be drawn out Into thresds,

which solidify rapidly, and from this
point of view It duectility rather re.
sombles that of sillea than of glass.

Ity hardneas, between 4 and 5, places
It between fluor spar and apatite; it
scratches ginas, and is with difficulty
attacked by sand, and even by emery,
dry or with oll. It takes seven to
elght times ss much time in grinding
as glass under the same clrcumstan-
ces, This resistance to frietion, which
does not accord with its hardness, de-
pends doubtless, as M. Damour hax
recognized in the case of other miner

als, on a speciality of structure., Melt.
ed boracic acld, In mass, becomes
slowly hydrated in contact with wa-
ter. In powder it is acted on rapldly,
as shown by Ebelmen. If the powder
is sprinkled with water, its tempera.
ture may rise to 100", Boracic acid is
chiefly remarkable for the persistence
of its temper. If poured upon a cold
metallic surface, glassy plates are ob-
tained, the under surface of which,
chilled by the metal, is more strongly
tempered and more expanded than the
upper. Hence results a flection which
may be strong enough to cause the
rupture of the plate and its projection
in fragments. If poured into oil it may be obtained in small
masses with short tails, under the same conditions as Prince
Rupert’s drops. A tempered plate of boracic acid, with pa-
rallel surfaces, acts upon polarized light like tempered glass;
but while the latter loses this property by re-heating, boracic
acid preserves it with great tenacity.— V. de Luynes,

Elghty Miles an Hour in Pneumatic Tubes.~The
Atmospheriec Post between Paris and Versallles,
The National Assembly of France holds its sittings in

Versailles, & kingly residence distant some eleven miles
from Paris. The latter is the real seat of government, and
it was therefore of great importance to introduce & means of
communication by which official documents could be trans-
mitted between the two places, at any moment
when required, with great rapidity. For this
purpose the pneumatic method has been put
into operation, with much success, and it is
stated that letters and packages are now sent
through, in either direction, in eight minutes’
time, being st an average velocity of more than
eighty miles an hour.

To produce this enormous velocity—the tubes
being only four inches in diameter—requires
the use of three steam engines baving an ag-
gregate of one hundred and fifty horse power,
besides other extensive apparatus, which we will
briefly describe, quoting from a recent number
of the Engincer.

A report on thesystem of M. Crespin, on the
application of poeumatic power over long dis-
tances, has been reported upon by M. Tresca, of
the Conservatoire des Arts ot Métiers, with the
Academy of Sciences, and the report is now pub-
lished. We copy from the Engineer,

When it was found necessary to connect
Parls and Versailles by means of & poeu-
matic tube, ji was impossible to make use of the method
adopted in Paris, which only gives the required speed over
a distance of about 1 mile. The problem was to apply the
same force along a line from 11 to 12 miles in length. This
result has been obtained by the adoption of an apparstus
called & rolay, which, placed at various points along the
line, nets gpon the train and urges it as full speed to the
next station, The column of air within the tube is set in
action by forcing or by exhaustion, and the two operations
ure employed concurrently, but in & novel manner.

As in the pneumatic telegraph, M. Crespin uses a series of
boxes to form a teain; the impulse is given by forcing the
air in at one end of the tube and exhausting it at the other;
the pressure accumulated In the reservoirs comes into sction
at the moment the train passes a relay, and continues until
the arrival of the train at the next post, when it is taken up
by another reservoir, and so on to the end.

The line is double, up and down, and each is divided into
sixteon seotions of 8,650 feet in length, and each section has
its relay. Tho necessary motive power Is obtained from
three stations, one at each end of the line, the other in the
middle. The last is the most important, and comprises two
engines of fifty horse power each, with pumps ble of
exhausting the 280 cuble yards contained in the part of the
line it serves in ten minutes, at the same time storiog it in
the reservoirs under the pressure of one atmosphore, neces.
sary to supply successively behind the train 188 cubic yards
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of air,representing 11 miles in length. The two stations at the
n:':'d the line have each two engines of twenty five horse
power, with pumps, which in ten minutes oxhaust nearly 3
miles of line, and which at the same time compress in the
reservoirs suflicient air to 11,4t the moment required,double
that length of line.

The resorvoirs at each of these three stations are connoctod
together by means of cast iron tubing, 5 inches in diametor,
placed in the same excavation as the main tabes, at & depth
of 24 fect, and opposite to each relay a branch is connected
with a reservuir, containing 20 cubic yards of air for the
service of the relay in both directions. The relays are placed
under the main tubes in a small chamber closed by a trap
similar to those used for sowers. The exhaust relays aro
placed at two points, each one quarter of the length of the
line from the end, and consequently with half the length of
the line between them. The jexhaust receivers are much
larger than the others, and they are connected with the cen-
tral establishment by means of cast iron pipes 4 inches in
diameter, which contribute to regulate the action of the ex-
hausting engine. In order to insure regularity in working,
large reservoirs are also placed at each end of the line, and
all the sccumulators of pressure are in communication
with each other. At the central station, the capacity of the
pressure reservoirs is S0 cabic yards,and those at the termini
half that amount. The exhaust reservoirs have a capacity
of 97 cubic yards at the central station, of 60 cubic yards at
each intermediary station, and of 52 cubic yards at each
terminus. The last named are not in communication with
the rest, and thus 3 miles of tubing are dispensed with.

With this arrangement no obstacle can arrest the move.-
ment of the trains; the pressure in the reservoirs Is an at-
mosphere higher than that of the ordinary air. The train is
introduced through & kind of sluice gate, or chamber, closed
by means of a valve at the entrance of the line, and the
train is furnished with a piston fitted with leather, which
has precisely the contour of the tube. When the train is in
place,the valve is opened and the pressure turned on.  With
a pressure of one atmosphere bebind, and s partial va>uum
in front, the train starts with s speed of 130 feet per second,
or 7,800 feet per minute; and atthe moment of passing the
first pressure relay, at 3,650 feet from the terminus, it opens
behind it & large valve, which places the line in communi-
cation with the reservoir of 20 cubic yards placed at the foot
of the relay, and this second current of air takes up the work.
When the train arrives at a station, an electric bell informs
the attendant at the station last past, and he closes the
valve there,

In order to suspend the current of air of one relay, after
the train has entered the next section, the pressure itself is
made use of to set in motion a piston in the cylinder; this
piston moves, of course, at the same rate as the current of
air, and it is so caleulated that the piston stops at the end of
the section. Admission is thus cut off, but the tube is full
of compressed air. When the train has passed the third and
fourth sections of the line,and has arrived at the first vacaum
relsy, the compressed air which follows the train acison s
piston freed by the train, and this piston enters rapidly into
a cylicder with a valve, which puts the up line in commu-
nication with the exhaust of 60 cubic yards at this station.
The compressed air escapes rapidly through s safety valve
placed above the exhsust relay. As soon as the train has
passed the fourth section, the current of sir of the relay
presses on the exhaust valve, closing the line, and the train
proceeds at the same rate as before ; but by a special arrange-
ment, the speed slackens towards the terminas to avoid any
shock. The time oecupies in the transit is eight minutes,

The pneumatic tube itself is formed of wrought iron tubes
brazed, 4 inches interior diameter, with a thickness of
inch, and weighing about 26 1bs per meter ran =8 1bs. per
foot. They are joined together by means of six bolts with
an iodia rubber washer between. In places the tube is
curved,but the radius generally exceeds 10 feot,

The working of the line is regulated throughout by elec.
tric sigoals and 2 special wire connects all the pressure relays,
and tells whetber they are in actionor not. The carrier pis-
tons sre of iron, with an interior diameter of 8} inches, and
9 inches in length; the boxes are placed In a case which is
slightly conleal. On the outer surface of the carrier pistons
are fixed two strips of metal which are turned to 805 inches,
and started longitudinally so as to produce rotation, this ar.
mngement causes the wear to be oqually distributed, and,
should a grain of sand get into the tube, it prevents stoppago
by friction, The piston is also hollow and similarly provided,
and between the two strips of metal there I8 & sories of
openiogs into the interior to recelve any dust which may
arise from the wear of material. The packing leather is
fixed solidly between two washers by means of & bolt at the
end.

The exhaust relay consists of a piston which enters a ver.
tical eylinder, and draws with it & disk, which eloses the
preumatic line, and & valve,which opens a large rectangular
orifice communieating with the reservoirs. The top of the
eylinder In which the piston moves Is connected by a tube
with the back part of the valve shove mentioned, and above
the valve is a grating closed by a cluck, The piston is held
down by means of & bolt until the passage of the train, when
the adjolning pressure relay comes Into action. The piston
thus relessed has then its upper portion in relation with the
exhaust and the lower acted upon by the pressure of two at-
mospheres and therefore it rises rapidly into the cylinder and
closes the lige, st the samo time opening the lower valve
by which ths exhaost is effacted ; all the alr st a pressure
superior Lo tha’ of the atmosphero has boen expelled by the
safety valve placed above, 80 that the sspiration only draws
off alr ut the normal pressure. The pressure relay is the
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main feature of the arrangement ; but_should it not act, the
train Is only retarded, not stopped.

Bach of the pressure relays is in immediate communien-
tion with its reservoir of 20 cuble yards for sccumulating
the pressure. These reservoirs are formed of iron plate like
ordinary boilers, and are tested to about 570 1bs. per square
inch; they ure made cylindriesl in form, the ends being
closed with n single plate; they are 16 feet 6f inchies long and
0 feot 6f incles in diameter; the exhaust recoivers differ
from the others by having their ends coneave without and
convex within., The tubes which connect the relays of pres-
sure are about 4 Inches in diameter, and those of the exhaust
4 inches. The pumps make forty strokes a minute, are sin-
gle notion, with eylinders 3 feot 8§ inches in dinmeter, and
4 foot stroke ; they draw or force nearly 1 cubie yard of air
at each complete stroke of the piston,

iFor the Sclentific American. |
THEORIES OF THE EARTH'S INTERIOR.

It has long been known that, as we descond towards the
conter of the earth, the temperature rises at the rato of one
degree Fah. for about 50 to 60 feet of descent. In artesian
wells and other deep excavations, the increase of heat has
been noted and mathemstically calculated ; but 50 many ele.
ments of error enter into the computation—among which are
heat due to friction of the implements used in excavation,
animal heat of those engaged in the work, and currents of
air from the surface—that the results can be considered, at
best, as only approximations to the tratl. If the heat in.
creased uniformly from the surface to the center, it would be
sufficient, at a depth of two or three hundred miles, to melt
the most refractory substances to be found at the surface.
Hence the general conclusion is that the solid crust of the
earth cannot be over two hundred miles in thickness. But
Hopkins caleulates, from data furnished by the precession of
the equinoxes, that the crust of the earth has a thickness of
eightor ten hundred miles, while Hennessey's investigations,
in a similar way, assign six hundred miles as the maximum
thickness of the crust.

Till within a few years, all below this crust has been sup-
posed to be in n state of igneous fusion, and our earth to be,
for the most part, in a liquid state. This conclusion haslong
been looked upon as a necessary result of the nebular hypo-
thesis which is now so generally accepted. The fact that
molten matter appears at the surface, in the form of volcanic
ejections, trap dikes, and the like, and that warm, hot, or
boiling springs are variously distributed over the globe, has
given foundation and sufficient authority totheee views. But
these phenomena are not conclusive proof that the interior of
the earth is in a state of fusion; for, according to Mallet—
though in substance previously enunciated by others—the
crushing force, due to the lateral pressure caused by shrink.
age of the earth's crust, is sufficient to melt the hardest
rock ; and the pressure that would crush 7,200 cubie milesof
rock would generate heat enough to cause all the volcsnicity
on the globe. According to other authorities, the melted
matter of volecanic eruptions may be produced by local chem.
ical action in the earth’s crust. Again, the diversity of com-
position in the ejected matter would tend to the conclusion
that all cannot come from a single and uniform molten mass,
Many velins of rock, also, which were formerly looked upon
as injected intoor through the surface strata from the melted
mnss below, are now regarded by many eminent geologists as
of aqueous origin, and formed by the percolation of heated
water holding solid matter in solution through the surround-
ing rocks into a fissure, and its subsequent evaporation, which
left the rock material to gradually fill the fissure,

Recent observations of Hopkins have shown that the melt-
Ing points of various bodies, as wax, sulphur, and resin, are
greatly and uniformly raised by pressure; and, from analogy,
the opinion is now gaining ground that the interior portion of
the earth, though heated far above the point of fusion, may
be solid from the great pressure to which it is subjected.
While it is now considered true that sufficient pressure on
lce—which expands in freezing—will change it to water,
pressure upon any substance that contracts in the process of
congelation, like rock, would, on the other band, ald In its
solidification. Hence the conclusion is that the pressure
existing at great depths would muke solid the molten mass
at o temperature st which, under a less pressure, It would
have remained liquid,

There are two bypotheses based on the supposition of a
solld nucleus. The first, maintained by William Hopkins,
Serope, Shaler, and others, supposes solidification to have
commenced at the center of the liguid globe, and to have ad-
vanced towards the clreumference.  Before the whole mass
was congealed, the portion near the surface became of so
great a consistence as 10 prevent the sinkiog of the cooled
and heavier particles, thus giving rise to a superficial crost,
from which consolidstion would proceed downwards. Be.
tween the nocleus and the crust is conceived to be matter
still in n state of more or less perfect igoeous fusion, oither
forming a continuous sheet of comparatively slight depth, or
deposited In isolated resorvoirs or subterranean lakos, It is
Interesting to notics, in connection with this hypothesis, that
& similar one was reached from the study of terrestrial mag-
netism,  Halley ““ supposed the existence of two magnetic
poles situnted in the earth’s outer crust, and two others In an
interlor mass, separaled from the solld envelope by a fluid
medium, and revolving, by a very small degree, slower than
the outer grust,”

The second hypothesis is credited to Dr, T, Sterry Hunt,
He sccopts the first hypothesis so far as to admit & wolld nu-
cleus and & superficial crust.  But he conceives it to be Im-
probable that the coollng of the orust should bave commenced
ot 40 early u period that the molten mutter boneath it was too
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deep to become entirely solidified by wabsequent refrigers.
tion. He holds that only a thin belt of partially flaid mae.
ter oxists between the solid exterior snd the core, and
argues, with Sir John Herschel, that this layer is not matter
still unsolidified, but the under portion of the crust en.
cronched upon by Internal heat, ** disintegrated and modified
by chemical and mechanical agencles, impregnated with
water, and in a state of igneo-aqueons fusion.” Keferstein
whose work, published in 1834, has been generally over
looked, considers the liquid stratum, or seat of

action, as part of the sedimentary formations which have
been subjected to a peculiar kind of fermentation, which
eryntallizes and arranges the elements in new forms with an
evolution of heat as the result of chemical action, Bug
Hunt rejects as irrational the ides of subterranean combus.
tion or fermentation as & source of heat,

Professor Hall denies that we have any positive evidenes
of o former molten condition of any considerable portion of
the earth, but denies it absurdly, on the lack of the visible
exposure of any considerable part of the primitive crust,
Sir William Thomson argues that the phenomena of preces.
sion and mutaticn demand greater rigidity of the earth than
would be possible with a comparatively thin crust. This Is
opposed by Delaunsy, but is again recently defended by
Thomson.

Tho question respecting the earth’s luterior lies at the
very foundation of the disputed theories of mountain forma.
tion, of earthquakes, and of volcanic action, S.HT.

The Steam Yacht Hormione,

The steam screw yacht Hermione has been recently con.
structed for Captain W, H. Gordon, R. N., by Messrs. Ed-
wards and Symes, yacht builders, Cabitt Town,London. She
is one of the fastest of her size and construction aflost; the
following are the principal dimensions: Length, 55 feet,
breadth, 11-0 feet, depth 5 feet 4 inches; diameter of cylin-
ders, 8 inches; length of stroke, 9 inches; heating surface,
325 square feet; grate surfsce, 18 square feet. When the
engines were worked about three quarter power, the speed
was 18 miles an hour, or 1128 knots, the number of revolu-
tions 220 per minute, and mean effective pressure in cylinders
80 1bs. per square inch. The power developed would thus
be 80°4 indicated horse power, and the constant in the Ad-

o
miralty formula C= i ; :‘ would be 120,an exceedingly good

result for so small a yacht, From these results it is antici-
pated by the builders that, when the engines are worked to
their full power, namely, 120 indicated horse power, at least
14} miles or 12 58 knots will be obtained. The yacht is con-
structed entirely of teak and mahogany, coppered, and cop:
per fastened, and is fore-and-aft schooner rigged, and, con.
sidering her great power and speed, has good accommoda.
tion for crew forward, while she has a neat polished ma

hogany cabin aft, and her fittings throughout are of a sa.
perior quality. The engines are high pressure surface-con-
densing, with inverted cylinders, and fitted with separate va.
risble expansion valves, and screw reversing motion of most
compact and effective constraction. The condenser and
pump are small, being only required to condense the steam
for supplying the boiler; but when working at half speed a
good vacuum is obtained, or by means of a suitable cock the
exhaust can be turned into the chimney. The propeller
shaft is of steel, cased in gun metal and fitted with one of
Hirsch’s patent propellers, which works very satisfactorily,
and with little vibration. The boiler is of locomotive con-
struction of steel with brass tubes, and has been proved to
200 by, per square inch. It is fitted with a superheater and
has given very good results, making steam well. We may
here mention that the above firm have recently constructed
the beautiful little steam launch Black Angel, 33 feet keel,
5 feet § inches beam, built entirely of mahogeny, copper
fastened, for Messrs. Willans and Ward, and fitted by them
with Willans' patent three cylinder engine, which worked
very satisfactorily, driving the boat at a speed of 13 miles
per bour. The total weight of bost and machinery was un-

der 2 tuns. The engines are very nest, and most compact
and handy, Messrs, Edwards and Symes have likewise in

construction the first ferry boat for the Thames Steam

Ferry Compeny for heavy goods traffic, plying on the

Thames botween Rotherhithe and Wapping.—Engincer-

ing.

Fletorinl Tiles,
A comparatively new mode of employing tiles for the
lining of rooms has been introduced by Messrs. Simpson,
who have decorated the interior of several important build-
ings in this manner. The tiles are placed together in their
unglazed state, and a picture is painted upon them in colors
suitable for firing. They are then takon asunder and put
into the furnace, aud then subjected to groat heat and glazed,
If this I succossfully accomplished, the tiles can now be
fixod nguinat the wall of the room and prosent an absolutely
indestructible decoration, which can bo washed as often as It
ix needed, though from its high glase it is not easily apt to
catch dirt,
Copyling Ponclls,

Pencils are now sold by stationors, the marks of which
may bo copled in the same manner as writing made by the
pen with ordinary copying ink. Tho method of preparing
the leads is ax follows: A thick paste is made of graphite,
finely pulverized kaolln, and a very concentrated solution of
aniline blue, soluble In water. The mixture is pressed into
cyllnders of suitable sige and dried, when it Is rendy for use

Glum arable, it Is said, may be substituted for the kaslin
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Uselul Roclpes for the Shop, the Mousehold,

and the Farm.

A permanent and handsome reddish color may be given to
cherry or pear tree wood by a coat of & strong solution of
permanganate of potash, left on a longer or shorter time,
according to the shade roquired.

Chloroform, which hias undergone decomposition by expo-
sure, can bo easily purified by shaking It up with a few
fragments of caustic soda.

Frult is kept In Russia by being packed in creosotized
lime. The Mme Is slaked in water in which a little creosote
Lias been dissolved, and Is allowed to fall to powder. Tho
Intter In spread over the bottom of a denl box, to about one
inob in thickness. A sheet of paper ls Iaid above, and then
the fralt, Over the frult Is another sheet of paper, then
more lime, and »o on until the box Is full, when a little
finely powdored charcoal is packed in the corners, and the
ld tightly closed. Fruit thus enclosed will, it In said, re.
main good for a yenr.

Pounded alum will purify water. Ono teaspoonful of
alum to four gallons of water will causo a procipitation of
tho impurities.

To estimate the quantity of shelled corn on the cobs In any
glven space, level them, and measure the length, broadth,

and dopth; then multiply theso dimensions together, and the ||

produot by four. Cut off the last figure, and the result will
be the number of bushels of shelled corn and the decimal of
& bushel,

Beo moths can easily be killed in large numbers by setting

a pan of grease, in which is a floating ignited wick, near the | i

hives after dark. The moths will fly into the light and fall
into the grease.

The best way to catoh hawks or owls is to set up a high
pole with a steel trap on the top. The birds often alight
directly in the trap.

Pictures may be transferred to painted surfaces in the fol-
lowing manner: Cover the ground with an even coat of light
colored carriage varnish, which should be allowed to set
(nearly as dry as if for gilding). If the print to be trans
ferred be colored, soak it in salt and water; if not colored, use
water nlone. Remove superfluous water by pressing between
blotting pads, and then place the picture face down upon the
varnish, pressing it smooth. When the varnish is dry,
dampen the paper and ruab it off with the finger. The picture
will be found upon the varnish, and another coat of thelatter
should be added to bring out the effect, This process an-
swers equally well for glass or metal surfaces.

For the protection of iron and steel tools ngainst rust,

Vogel recommends a solution of white wax In benzine. The | 1

latter, hested, will dissolve half its weight of wax, This will
preserve the metal, even from the action of acid vapors,
Apply with a brush.

Round steel wire rope will bear more than double the
weight required to break iron rope of similar diameter.

The following rule for strength of iron pipes is based upon
the fact that a 10 inch pipe, one inch thick, will stand the
pressure of 100 yards head of water. The coincidence of
one inch of metal to every 10 inches diameter and 100 yards
pressure should be remembered. For every inch in the
dismeter of pipe, increase or deduct % of an inch; and for
every yard of pressure, increase or deduct -} of an inch.

In caleulating the strepgth of iron columns, the safe plan
is to find the diameter of a solid column necessary to bear

the compression, and then distribute the same area of metal | 1,

in tube form or a hollow column,

A mixture of peroxide of manganese and water glass is
recommended to be applied to cooking stoves whan they are
red hot, as it is said to make a good blacking, not as liable
to burn off as common black lead.

According to recent experiments of MM, Kundt and Leh.
mann, the velocity of sound in pipes filled with water in-
creases with the thickness of the sides of the tubes.

To make yellow wax Into white wax, the former is boiled
in water, spread out ioto thin layers, and exposed to the light
and air, This is repeated until all the color is gone,

Cattings of many kinds of plants, not usually increased
with facility by smateurs, may be rooted easily in a Wardian
case in the sitting room,

An Alloy ot Copper Adherent to Glass.

An alloy of copper which will adhere to glass or porcelaln
is made by mixing from 20 to 80 parts of copper iu powder,
(obtained by the reduction of the oxide by hydrogen or by
the precipitation of the sulphate by #inc) with sulphuric
acid and then with 7 parts of mercury, The mixture is
triturated and mingled with care, Thencid is removed by
washing in hot water, and the mass allowed to dry. At the
end of 10 or 12 hours, the latter beoou:u q‘n‘:te h;rd‘md nu:.
coptible to & fine polish, On heating it softens, but on cool-
ln:u does not wlzonct. This alloy may also be used for
joining delicate objects which will not withstand very high

temporutures.

Ohloral as an Anwmsthetie.

Hydrate of chloral, sdministered hypodermically, has re-
cently been used as an anmsthetic with success in the hos-
pital at Bordeaux, France, The operation was & resection
of the Internal and external nasal nerve, involving some fif-
teen minutes’ work and, necossarily, excessive pain to the
patient. The drug took offect in eight minutes, and com-
pleto insonsibility on the part of the sufferer resultod.

Brueks made in Japan, and paying 20 per cent duty, are
now imported into Ban Fruncisco The quality is superior,
Japunese brick malers can beat the world In the cheapness
and sxcellence of their productions.
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Frices of Motals,

The prices of many of the dearost may be consldered aluo
s * fancy prices,” and actually a whole pound of soms of
the metals named could hardly be obtalned at oven the ex.
travagant figures snnoxed. In complling the following
table, we have taken the prices of the mrer motals from
Trommadorfl’s and Schuchardt's last price lists; we have as
sumad the avoirdupols pound as equal to 453 grammes, and
the mark as equal to 24 cents gold,

An inspection of the table Is not without intorest; 1t s
ovident that the pricos of the metaly boar no relation to e
rarity of the bodien whonce they may be derived, for ealel-
um, the third in the list, Is one of the most abundant ele-
ments, Even that excessively sparingly distributed metal,
Indium, the most recontly discovered element, stands tenth
In the list, below strontium, The wmotsls of the alkalios
soom to occupy a romarkably low place in the whle,

Metal,

Value In Motal, Value In
" :«;h‘ p,nt ¢ kol F"
« Avolntupols

Vanadiom u’-l. fused, u‘rﬁ“‘n Tollurtum, fused, s .m"lt‘;u.’l‘:‘

lubldium  wire, KL Chrominm,  fosed, i
Salelum, electrolyile, 246 20 Piatinum, Tused, L
T'antalum, guu RS Manganese,  fused, '
erium, used globiules, agu-w Molybdenum, IR
L lh{nm. globujes, T Magueslum,  wire and tape, &'W
i ':l:a. ?ulm ﬁgv {'ﬂ:-.a'llum. Klobules, "u:a

Mdymidm, fused, 164008 A T 1 t
Btrontlum,  eleotrolytio, 810-40| Cobatt, " I,':!:... i 0
mllum‘ pure, w-m,mrun\. oubos, L]
ltuthenium, 10864 Cad i, .
glumhlum, fused, lau'mxodmn. 1'%
thodiutn, 1002 l; Dlamoth, orude, 1'%
larium, electrolytle, 113 Meroury, 1"
S 3 ey 3
i, — Conp'ocr. nf_cal l[uu”llblu. g
ridlam, 4663 Arsento, ot = ‘s
£ -
Titanium,  fused, 23980/ Iron,’ e by 0l

DECISIONS OF THE COURTS.

United States COlrcult Court-—=District of Muawsa-
chusetts,

PATENT ELEVATOR, —OTIS TUPTS of al. £4. TIE NOSTOX MACHINE
COMPANY,

(In equity.~Before Shepley, Cir. J,—January, 1575.)
Shopley, J.:
This 15 bl {n e brought for alleged Infringement of lotters patent

quit
xaucd to Otls Tufts, d{lcd August 9, 1859, and extended seven yoars, for
Improvements (n hoh..lnx apparatus, and adapting that apparatus for use as

A passenger clevator for PErsons to and from the different storfes
in botels acd other bulldings ; -:5 also of lettors patent dated May 3%, 1861,
for improvement in the mode of suspending

operating the elevator;
also, 10r Infringement of locters patent dated Decomber 1t ‘or im-
provements In mode of adjusting the length and tensfon of the ropes of
An elevator; and of letters patent dated December 11, 1565, for sn improve-
:}:?:.l: ‘:lenlor guldes. All of these patents were &nly assigned to com-
The twelfth clalm {n the patent of Aagust 9, 1'39, No. 25,061, Is the one on
which the Infringenient (4 clalmed, and {s as follows:
) ehlr:l&uulng the shipping rods and the cord or rod thut operates the
l;lﬁlgo_q brake through tho car or platform, for the object and purposes set
The shipping rods are described In the specification nw up thron,
the car lnpap‘wgole hight of the bullding and operating a llxlpgr. yp'bleh !ﬂ
driving belt Is shipped froj ulley when the power is to be

thrown ofr s also as pasving down through the car or

platform, 50 55 1o be accessible within the car, which operates to apply a

counterpolse spring, »o a4 to put on a friction-strap brake, its office belng to

oheck or ectly stop the descending motion of the car at the will of any
n wi the car or on the gallery.

The great adsantage (olaimoa) of ronning the shippiog rods and the cord

or rod up through the car [telf [s that thoy aro thus rendered accesaible to
the conductor, or any person within the car, wit |?m. lneurring the danger
of rrotrudhlx}z the hand or arms heyond the same while in motion .,

1f the twelfth clatm be construed broadly as a claim for passing any rod or
cord, by means of which the appropriate mechanism Is operated to wove the
car up and down, or bold it at rest. tArough the car or plalform, instead of
outside the car or platform, it Is vold for want of novelty.

George V. Hecker has, In his flour mill in Che: street, New York, an
elevator which was pat In Iwcnlx years ago, and which has been In sucoess-
ful operation since that time, chain mu,h the roof and floor of
the cage or car, which ed upon E!lon cluteh and a brake, The
conductor or operator within the car could, by means of this chain, operate
the suipplog apparatus and the brake without locurring the daoger of pro-
teuding the d or arma beyond the ear while In motion, Thischaln {8 con-
nected with a brake In such a manner that the brake conld be thrown off by
pnmnf upon the ehaln, or put on by uluh? the pull upon the chaln, &
welght then causlog the brake to produce friction on the friction puliey
The pull upon the chaln, by ralsing the welght, Orst relieved iho friction of

¢ brake, then threw loto geu-mcn&n cluteh, und the car ascended
by the foree of the motor applied through the friction cluteh, When It was
desired to stop, the pull upon the chaln was relaxed, and the welght threw
the clutch out of connection and the cage Mog{d. held in place by the
brake. When it was dealred to descend, a slight pull was made upon the
chaln, suficlent to relax the ﬂreuuu upon the brake, but not to throw the

ction clutch into gear, e car then descended under control of the
rake,oy force of gravity.at a ugrcd dependent upon the will of the operator
who controlled the brake, ‘Within the car was & lever with one long and
two stiort arms, with a friction pulley on each of the short arms, which de-
vige was for the ‘gm?ou of making neoem? pulls upon the chaln whiol
assed through the Inside of the car, The rlcuonh:mlch 18 8 weill known
rubnlmu for a shaft with a fast and loose ;mlloy.l 1t,and a belt shipper,
{s manifest, thereforo, that, in view o I the art, the twelfth
clalm In the patent can only be sustained by gIving to It & much narrower
constroction than the one clalmed for It, and one strictly (n acoordance with
the lan © of the clalm, namely:
lﬂx shipping cords and the cord or rope that operates the Iﬂcllnn
braket mnmbour and platform, forthe objectaand purposes set forth.
defendants do ?ol ‘lnl‘ﬂ:ge l?‘e’l'lclﬂh clalm thus construed, or any
ent of Augu 3
Yy ont ¥ also alleged on the frst and second clulms of the patent of
Ma #ﬂg. which aro s follows:

“[, Copstructing an elgrator or hofsting apparatus with a serfos of two or
nion ko nlmsropgm it having u:lgu, dent attachments, Inding
»
d

r w
multaneously upon the hofsting drum for greater sarery, substantia 1y us
eAC ?

3, ualizing the straln upon the series of ropes or chalng of my tmproved
olﬂ‘llgr'nr h:fmnz nnchln‘:’by automatic adjustment, tuﬁotnlmlr an de.
soribed.**

To construce ** an olevator or holsting apparatus with a scries of two or
moI?a holsting ropes or chalns having lzﬁepenn-nl attachmeonts, and 'lusuu
simultaneously upon the holsting drum,'’ was not new at the date .?l' this

tont, Lotters patent of Great Britain 10 Frederick Levick and Josep

r'.lohlnouw. sonled Jannary 15, 1854, desenbo n holsting car or carviage with
two holsting ropes wonnd around the same spirally grooved deam, The onds
of both of thesy ropos ure attnehed to s conneoting chain, which passes un.
der a pulley sttached to the top of the car, Anothor chain s attached (\n the

rat-described ehatn (o suoh s manner that the chisin surrounds the pulley,
f ono breaks, the other, with the chain, forms o loop around the pulley,
aud sustains the ear, Tho second chaln converts the attachment fntoan th-
deopondent attachment of eaoh rope, and, when one rope breaks, (hoe other
rhpe will runllmllc‘(o :;:nlaln the welght of the car, r. Reawlok, the ox_

e
e ropos e e elsely a8 1f they were attached to the two ends of a hor-
20nta) levor whose centor, upon which it could turn, was secured to the top
of the car.
tentof 1841 the patentee, Tufts, sayn:

f'hl'iﬂ.ﬂi:nnn mynol l«': tho preéba method horeln doscribed of affecting
tho automatioadfusfment of the steafn upon the holating ropes, as 1 some-
e B e ek A ISl e ol ALO Cho LG Topow, 8 e

y g Laviek and ldhious
e 1 s traln Mpon thel, and that, If one  of the rones 'AP(II“I.I

nuact, have vqual st

{ r wonld be supported hy the other rope, 1f 1
(‘lr'l::: '.?.'f»‘-’nﬂr".'l'n"u;: :r l’w ullt'vy the &lr 'ould’ml, as It would In the
form last desoribed or the Tufls elovator, If the attachment (o the car 4t the

1ng lover should fall,

f the two in the Levickand Fiald.
Ly oc ll.:.lhn :::l':r of tho shaft, and that
ouse patent does not anticipate the s
ortin et tiel, o, ek, Sheuich e

alor safoty o '

nrb‘l' ‘;o”lgn on evidently conumph{ull AL AN O10
t: 0t

oenter of the
1t 18 contend:
house machine was lg koo 9"
therefore, the Levick an
clalm in the patent of 19
wore placed thore ‘{or the
und, secondly, £

re s benaboial remilte

of tho tned by the use of two ropes fnstead of o

no,
3 tho cross ohaln before described, exoept in
::w :?l .onl?rec:l\f::o v: onue::o':; l:)"lorm A loop around lgm pulley, thu} Al
taohing the surviving rope to ar,
n the mill of tho Parsons Paper Com.
g:l:{&. *Horyons wh)'ln,. mﬂf-‘:ﬂﬁ ‘n lﬂ‘.‘ thorae w; N ;:&?:;ﬂc eg mg:.
pend: 1 ATTIA i
l' O and Tmu’t‘aﬂ :na.tmn 3«"?&. 'mit “h'iu aa':n‘t::::l
E e et eyt an the olevator hes hoen
ropes in the Holyoke
'=l ere round a

A
re luoh? o Gounter:
) rop.o to whioh & wolght

.% oral days with the qmn'n; l?.
L)

not, 1t 1s trie, win: ﬂ“ .
olovator did I l \ ¢

rim,
sarios of pulleys, and (he Ji‘
olso welghts, but thoso two u 4
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fenon, and relled npon ta defence s (bis branch of the oase, tas
m"-::::"u-lo- that the frat clalin of the patent of muum
T

'mw clalm in \hie patent, namely, n-m::mum -m

e of ropes or chaing of my | ol
aatomatie ’uuvmmnt. » anlhny as described. ' can on
&5 vlalm 1o

Of the described means uf performiog ils funetion, and for well
EBown substitutes for or squivalents of those described means. The
the patentes describes are (hree  Ope of those modes fs by ments of &
Ing lever, or system of rocking levers, (o the ends of Wi N U
Fopes are stiachiod.  Tha Halyoke slevator and (he Levick and
tlevator bauth aniicipate this ¢taim. (we had & roek jever, und Lhe other
bad & devi o which dperated fa (he same way and 3c0s the msme reesit
5 the claiis 10 vaild, detendents are not proved to have tutringed it, for
there s Ko evidencs 1o the record tending 1o show that the contrivancs
used by the defondants—of & series of pletons Siting ints s set of ¢y itoders
with t'onm(lhul “, ihe cylindors ng Slled with an Ule
Ruld ~were, ot @ Ao of (he patent, Known o ates for eitl of the
wpane of sdjustnient deseribed In Lhe patent,

Ihe patent of Docember 11, ks, No. G411, #5 far ax the seoond cla
goncernod, whioh s the ane slieed to b tufringed. relaten to **
for wanipu'ating relative sdjustiiont within reasonsbie Jmite
wories of topes or chalns, which are (ndepandaotly sttacked 1o the wii
drum and 10 the car of the elevator, so that Al cqual degree, or very
oqual degreo, of Leusion can upon esch rope ar ehaln of (he series
bF proper atfention or manipulation on Le pare of (e party heving sech

elevator o charge. '
The patentee states (6 his specificstion that considerstions of sarving ia
irabie In many Instances (o sab-

i

&

the first cost of eonstruotion render It
stitate for an sutomsiie adjustment of the ropes or chalne & meane (or
adjusting them from tne (o Hme. s oceasion may r quire ; in olher w
that the menna of manipuiatory adjustment 1o the patent No. @ 461 were

tonded an & substitute or altarnative means for the sutomtie sdjostinen
dencribed fu the patent of May &, 1M1, No, 81,41, The defendants nave
rul Into thelr elavators mesns of meehanioa) manipulstory adjost 1, but
hay do nuumrrmn Lhe function describad by Tafts as s substitute for ihe
Altatmatic sdjostmaont, heasuse the tenslaon on the ropes or chalns cannot be
Yaried by any manipulation of the pute, Owing 1o the prosence of the

HE

® | equallzer, (he means of antomatic adjostment In the defendant’s efevator,

1he nuts or Lthe stirraps may be sorewed up or down to thelr fullest extent
on any mXc. without sny varistion of the tenrion on that or any cilier rope.
As defoudants do not (ufringe, It s not Yo ¢

of novelty of ll.lutlaluz.

The patant of Decamber 11, 104, relites Lo means by which sy elerator ls
o gulded s Lo provent the sway thereof, snd the anise consequent upon
l"‘olf;llrl with the ways by which the elevator is guided. The clalm i s

Mlowe !

1 olaim combintog the suspanded car of an elovator with the ways or rails
Which confine It, by mesus of guides Kept by apings constantly in contact
With sald ways or raflly, whon sald guides are so arranged as 1o be eapable of
motion toward snd from the mils,

n the provisioual specification, filed April 6, 1553, In the office of the Com-
Ioissloner of Palents tor Grest Britaln, sccompanylog the petition of Lonts
Tétar Van Elven for & patent, which did no?roca:: 16 the grest seal, but
which specification was printed by Eyre & Spottiswoode. Is s cloar and
Accurats deseription, which contaloy all the features of this elatm,
spondents’ exhibit No, 13 in & model of the device described in the ¥an
l'.l(!rn opoclntl‘llgvlll.‘ !l fully anticipates every festure of this clalem,

p s d ! .

[James It. Robb, for complalnants,
Causten Browne, for defendants, |

Becent Amevican and Fforeign Patents.

Improved Lint Room Floor.

John N, 8titt, Sardls, Miss.—This lint floor consists of small rods
arranged with spaoes between, and on Jolsts sufficlently wide to
spring a little by the welght of porsons wilking on the floor—the
object being to allow the dust which settles down to the floor to
escape, and thus avold solllvg some of the cotton which comes in
contact with the floor.

Improved Cultivator,

Edward Nauman, Uniontown, Ohlo.—~The cultivator is supported
at its front end by a small wheol, whose position or angle to the
frame may be chaoged at will by means of & rod which exrends
back and rests on A notched bar connecting the handles, whereby
the wheel may be held locked In any desired position This con-
struction enables the plows to be held up to the row of plants, when
plowing upon inclined ground, by the action of the wheel.

Improved Gas Generator,

Jumes C. Mitchell, Lancaster, N. H.—This invention relates to cer-
tain improvements in the manufacture of iluminating gas, de-
signed to utilize any kind of fuel for the production of the gas, and
applicable to limited manufacture, as for private fumilies, ete, It
conslsts in o retort placed within a furnace, or & common stove If
desired, and having an airtight door of peculiar construction, and a
communication direct with the furmnace, by means of which con-
straction the gaseous contents of the retor: may be drawn into the
furnace and burned when the alrtight door is to be opened for
drawing and recharging the retort. It also consists in the peculiar
construction and arrangement of the tops of the purifiers and an
airtight door to the retort, and the combination with the feed pipe
to the gns holder of a ball valve to prevent back pressure,

Improved Plow,

Heury Krog, 8r., Washington, Mo.—The counecting ends of the
share landside bar, and seat are welded together, while the outer
cnds of plates on the share and bar are riveted or bolted togethen

Improved Hoop Fastening,

Willlam Spalding, Petersburg, Mich.—Ihis consists of & tnangular
plate clip, which covers the outer end of the hoop. It bas points,
which are passed through the hoop and clinched on the inside,

Improvod Saw Setting Device.

Lewis A. Greely, Elmira, Oblo,~This is a block of steel, on the
working side of which is a projecting face,a fulerum, and a set
scrow, which latter passes through the gage and is turned or grad-
uated from the back side. The screw may be turned S0 a8 1o pro-
Ject more or less, as moay be desired, according to the degree of sot
of the teoth. The gage s held aguinst the saw with the hand (o
such a manmor thut the set scrow rests or bears sgainst the saw, and
tho fulerum aguinst the baso of the tooth. The tooth is then bent
over tho fulorum until the point touches the face, which Is accom-
plished by means of a hammer and anvil or screw wreach.

Improved Means for Ralsing Water lato Rallroad
Tanks,

Tyree Rodes, Wales Station, Tenn,, assignor to himself and T. A
Atohison, same place.~The Invention consists of a grupple attach~
mont, which fs hinged to the cow cateher beam, and used at elther
side of the locomotive, thoe grapple takiog hold of a wire rope
strotohed on running goar wlong tho track, sud operating thereby
the tank pump, untll a post near the end of running gear strikes
tho olamping lover and drops the wire rope,

Improved Veoneor Cutting Machiune,

Ourtis . Falrohild, Hartficld, N, Y,, sssigonor to Burroll, Ives &
Co,~The Improvement (n this machine is a presser roller, arranged
for adjust t Indopendently of the knife, but feeding along with
it. It bears upon the log so fur above the said knife that, before
tho edgo of tho part split off comes in contact with the knife, and
1% subjected to the Uting force thereal, the said presser roller will
foreo the sald pleco down upon the main body of the log so hard
that it will overcome the foree of the knife, and be thereby pre-
vented from belng forced off,

Improved Folding Seat for Horse Carws,

Covedrn B, Bheldon, Now York clty.—This consists of an extrs
sont contrived to bo carried under the main seat when not required
for use, and 10 bo readily shifted fnto position for use ubove and {n
front of the main sent on a Jointed and folding standurd, visiog up
#0 that 1t will projeot from under the main seat botween tho pas-
pongors sitting on It without inconvenionce to thewm. The extra

5 | soat 18 50 Jointed to the top of tho standard that it turns up edge-

wise at right angles to the longttudinal direction of the seat fy
affording tho nocessary freedom to tho sitters on the maln seat to
riso up or sit down, Tho objeot I to afford seats which may be tom.
porarily brought (nto use whon more persons are {n the car thay

oan be seuted on the ordinary soats.
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Ohjo—A lever hins on its end a stub,

o s pliced to dopros that end of the lever.
ho loyer oporates & pawl by means of & connect-
s mochanism consists of two mtobot whoels, a
, 80 ¢ a dial, and hands, and a central post, with
“the Inner ratchet wheel and ecoentric and unit hand
The rim of the eccentrio bears against tho fork, and oscil-
yo plate, and at every revolution of the inner ratehet it throws

apawl which Is attached to the forked plato into commumnication

‘with an outer mtohet wheol, and turns that wheel ove tooth. The
movement of the ratchet is indicated on the dial, one hand for each
ratchet, one belng carried by the central post and the other hand by
the outor mtchet.

tmproved Rotary Hair Hrush.

Wihliam G. Nutsford and Willlam Glasgow, Chicago, 1iL—The In-
vention relates to rotary hair brushes which are oporated by hand;
and consists in the construction of the frame and parts connected
therewith, so that the brush bas full play as to hight, while it may
be turned and revolved in suy position to be applied to all parts of
tho head.

Improved Log Turner,

Charles P. MoWane, Dublin, Va.—The device consists particularly
in tho arrangemeat of the rope-winding sbhaft pamllel to tho ways
on which the log carciage travels, and of the saw shaflt at right
anglos thereto, and of the means for connecting the two shafts to
cause their simultancous rotation.

Improved Gralning Roller,

William H. Burns, Chicago, IlL—The invention consists of a moy-
able shoulder of the roller below the flexible transfor bolt that is
strotohed by suitable mechanism over sh Ider and roller, for the
purposo of ndjusting the circumference of the roller, from shoulder
edge to stationary roller edge, to the exact width or size of the

panel.
Improved Harrow.

Samuel G. Jones, Moweaqua, 111, assignor to himself and James
M. Jaocobs, of same place.—The barrow has wiogs which may be
swung olosor or wider apart, as may be required for different work,
also spreaders governed by adjustable cross bars,

Improved Motive Power,

Phillip B. Greene, Contervillo, lown.—This invention consists of
a clroular platform fixed to tilt on a center pivot by the weightof a
horse, and a heavy roller, which he draws around a track at the
margin of the upper side, to the under side of which platform are
attached a number of hanging cam plates, which by rising and fall-
ing with the piatform actuate pawls, which give continuous rotary
motion to s vertical shaft by means of & ratohet whee! on it in
which the pawls work in succession as the platform isdepressed and
Taised.

Improved Windmil?

Edward Dewald, Coyville, Kan.—The connection of a governor
with hinged wings produces a continuous adjusting of the same to
the velocity of the wind, and keeps up a uniform spoed of the wheel,
forming a sensitive self-regulating mechanism for windmills,

Improved Safety Attachment for Pocket Bookws,

Thaddeus Potter, Jackson, Miss —Devices are provided wheroby
hooks are swung out and engaged In the loing of the garment, and,
while thus engagod, guard against loss or theft of the book. By
drawing up the slide the hooks are eatirely disenguged and the book
released from the pocket.

Improved Wall Paper Exhibitor.

William H. Hazzard, Baston, Pa.—This s an Improved device fox
exhibiting wall paper, which avoids the necessity of constantly un-
rolling and roling up the rolls of the paper, and the consequent
injury to it in exhibiting it to customers.

Improved Welghling Scales,

Heary M. Weaver, Mansfield, Ohlo.—The Ilnveantion consists in
the direct application of the platform-carrying and weight-sup-
porting knife edges to separate welghts of differcat proportions.
These weights are jointed by arms and pivot rod, 80 that the result
is obtalned of allowing the object to be weighed belng placed upon
any part of the platform ; and also the welghts, having to each other
quicker and slower oscillations, tend to stop each other, and thus
bring the index sooner toa rest, The casing is provided with an
adjustable device for setting the Index to the zoro point of the sta-
tionary dial. To one or each of tho weights s attached one or
more smaller wolghts, which, belng adjustable, can be used to In-
creaso or decrease the capacity of the scale, and also adapt it to any
given dial plate.

Improved Clasp for Uniting Webs of Cloth for

Japanning.

Beajamin Aths, Newark, N.J.—The two ends to be connected are
Iald scross & bar on the side oponing into grooves, and pressed
down at one edge into the grooves ut one end of the bar. A koy is
thon inserted over them, and driven along to the other end, draw-
ing the cloth abead of {t, and securely binding it In. Tho unfusten-
ing is instantly effected by pulling out the key.

Improved Horse Hay Fork.

Thomas M. Edwards, Past Hampton, N. Y.—This Invention s an
improvement in the class of horse hay forks whorein the hinged
prongs are connected with the sliding bar, 10 whioch tho holsting
rope s attached. In the sliding bar is formed a slot, In such a posi-
tion that, when the bar s pushed fally down, the end of a spring
pawl will enter it, and thus Jock the bar and stock together.

Improved Cupolan Furnnce,

James Blakeney, Bpringfield, Olblo,—~The tweor I8 composed of
s clroular flat plate, with curved olutes and a covering plate,
Theso plates are made 1o sections of sultable length for convenlence
in bandling aod for strength, and bullt into the wall of the cupola,
the chutes being Inclined relatively to the direction in which the
alr is blown joto it Lo arrest the clrcular motion, and direct It into
the contor of the cupola. A case extends around the cupola, and
incioses the spaoe in which the alr i conducted to the tweer, The
bottom of this chamber is made a little Ireegular to form bollows at

Scientific Amevican,

Improved Steam Cylinder for Cotton Fress.

John F, Taylor, Charleston, 8. C.—This invention relates to oer-
tain improvements in single acting steam oylinders, designed to op-
erite the toggle arms of & cotton press; and It consists In a oylinder
having at tho top, near the end of tho stroke of the piston and upon
the Inner periphery, n sorfos of rocesses of 4 greater length than the
width of the piston ; and also upon the same level a serios of holes
communioating with the outer air, which admit the air to fill the
spaco above the piston on tho downward stroke, and allow the
escupo of the same upon the upwand stroke, the sald recosses serv-
ing to equalizo the steam upon both sides of the piston whon the
lattor Is upon the same, to break the momontum ; and the air holes,
belng closed when the piston I on the recessos, coliperato with
safd recess to assist In breaking the momentum, by forming in the
top of the oylinder an alr cushion,

Tmproved Apparatus for Mensuring Ligulds,

Buile B P, Clansolles, Barcelona, Spaln,~This lnovention rolates
to cortaln lmprovements in motors or appamtus for moasuring
Hiquids, also adapted to be used as an engine or force pump. It con-
sists of three or more lantern bollows, construoted of thin annular
disks of metal, which said bellows operate successively upon the
arms of an elbow lover, 5o as to cause the end of the main arm or
contral shaft of sald lever to revolve In an orbit and operate a valve,
whioh renders the action of the apparatus automatic. The top of
tho contral shaft ix scoured by & ball and socket joint, and to the
top of the same Is attached & stud which, by engaging with sultable
gearing, moves the Index hand of the registoring devioos,

Improved Unr Coupling,
Belton Mickle, Holly Springs, Miss.—This invention relates to oor-
taln improvements in car couplings; and It consists in the combina-
tion of a gravity cateh having o slotted hole, through whioh a trans-
vorso pin passes to support ity and a deawbiar having n contral lon-
gitudinal slov In which the catoh swings, and opon recosses upon
eaoh side of sald slot, In which the projecting ends of the transvorse
pin are supportod. By moans of this armangement, the ontoh rea-
dily adjusts itself to the vibrations of the cars, and may be casily
and quickly detachod when desired,
Improved Animal Poke,
Henry Walton, Jesup, Town.—~This invention relates to certain
improvements in animal pokes, or devices to be attached to unruly
cattlo to prevent them from breaking through fences, ete. It con-
sists Iin a bar haviog at its lower end a ring to be fastened in the
animnl's nose, nnd at the upper end a projecting stem or tongue
which takes in the fence when the animal attempts to break through,
and pulls the ring io the noso. The said bar is extended a sufficient
distance above the animal’s head, and is prevented from turning by
a crossbar resting upon the face, the main longitudinal bar being
held in position against lateral displacement by rings which pass
over the horns, and are attached to said bar by adjustable rods.
Improved COalendar,
David J. Miller, Santa Fé New Mex.—This invention relates to
certain improvements in calendars; and it consists in & system of
movable pegs, in combination with the attachment hereinafter ex-
plained, marked and armnged in headings, columns, and rows, the
whole constructed In a block of wood or other suitable material,
headed with the year current and divided into twelve divisions,
each representing and headed with the name of a month, and each
month divided into seven columns of six pegs, the columns headed
with tho names of the day of the week, and tho pegs marked with
the numbers of the days of the month and of the days of the yoar
in their ordor: each date peg having attached to It, on the back or
immediately adjoining, a sliding slip or plece of metal or other ma-
terial also marked, and each being susceptible of bearing also other
mwarks or indicators, as of celestial phenomena and other ocour-
rences capable of easy visible reproesentation.
Improved Cultivator,
Gershom Wilkinson, Quincy, Ohlo.—By suitable coostruction,
should the plows stilke an obstruction, the upper ends of the stan-
dards will be forced forward, mising a lever and allowing the plows
to swing back, so as to pass the obstruction. The plows may be ad-
Justed wider apart and closer together by ndjusting the positions of
bars. To the outer bar of each palr 18 attached a lever, upon which
is placed a slotted plate. The plates have hooks upon their side
edges, turned in opposite directions, When the plates are In posi-
tion, by loosening the olamping nut they may be raised to support
the plows farthor from the ground, and, by Inverting the plates,
which brings the other hooks (nto working position, thoy may be
lowered to support the plows at a less distance from the ground.
Improved Adjustable Sack Holder.

Henry W. Clark, Bed Bluff, Cal.—A slotted upright has cleats on
the back, flush with the sides of the slot. An arm adjustable on the
upright has a spiral spring on its upper side. The under side of an-
other arm, constructed and made adjustable in & similar manner,
rests on the spring. A semicircular metallic spring, attached to the
lower arm, holds the bag, The arms aro adjusted to suit the length
of tho bag, and #o that the bottom of the empty bag will nearly
touch tho bed. Whilo the bag s being Olled, the welght will bear it
down to the bed, while the spieal spring will allow the bag to sottle.

Improved Wedge for Splitting Rock, eto.

Thomas Cosbey, Fort Scott, Kan.—This invention consists of a
metal wedge,whereo! the middle portion is hollow or open from one
of the tapered sides to the othor, to dispense with certain portions
of the motal of a solld wedge which are not pooded, and thus to
economuze In the cost. The object Is also to make the device lighter
and more convenient to handle ; and also to provide a hole by which
it can be grasped by the fingers or by hooks when it has fallen Into
# doop cloft of a log or rook, from which It I8 very diffioult to re-
move n solld wodge.,

Improved Harrow,

Adolphus W, Davis, Dwight, 1l This improved harrow s 8o con.
structed as to adjust (self to uneven ground, and it will allow elither
of Its sections to be ralsed from the ground without affeoting the
othors,

Improved Frocess of Making Imitation Woods,

George V. Haon, New York city.—This is a process of making

suitable iatorvals, 10 cause the metal to flow to po openings In
case it overSows through the twoer, The openings will olosod
with fusible plugs of lead, to be melted out by the molten metal,

Improved Safety Neat for, Harvesters,

A Willlam E. Mattison, New Brunswiock, N. J., sssignor to Willlam
E. Mattiron and BEdwin Gullck, of same place.—This invention \s an
Improved safety seat for reapors and mowaers, 80 construocted that,
should the driver be thrown from or leave his seat, the mochantam
that drives the cutters will be thrown out of gear, and the outters
will cosse 10 vibrate, 80 ad to gusrd against the danger of his belng
cut by the cutters should he be thrown upon or in front of said
knives, or should the machine be started while be s (n front of
them. The lnvention consists in shoulders formed upon, and a foot
rest attachiod to, the connecting bar, in combination with the sid
bar, & bent Jever, the bar, the seatl, the springs, the platform, and
shifting lever ; and by this construction, the welght of the driver's
feot will bold the bar locked and the mechanism o gear, oven
should the driver be joited up from the seat; but should be be
thrown from or leave the machine, tho siightest Jar of the machine
will theow the cutting wechanism out of gear,

imitation woods by first graining a surface with a mixture of scotie
acid, logwood, and Iron oxide, and thon stalning with u mixture of
shaollag, aloohol, logwood, and red sandors,

Improved Convertible Rocking Chalr and Swing,

Slgmund Feust, New York olty,~This Invention consists of a
chalr with hingod rooker and leg sections, which are capable of
belng rigidly applied as rockers for a chalr or as side arms for a
swing seat. Below the hinged seat of the obhalr is a box for the
reception of the suspoosion cords attached to the frame of tho
ohalr, they being stored In such & manner within the receptaclo as
not Lo prevent the closing of the seat.

Improved Bed Lounge.

Abmbnm Morris, Now York olty.~This rolatos to an improyved
bed lounge, whioh s provided with aside or guard rail and logs,
that are, simultanecusty with the opening or folding of the seotion,
carried foto the required position. The invention consists of a
side or guard rall pivoted to the extended legs swinging therewith,
The guard rall supports also, by guide groove In conneotion with a
faoe stelp of the ysin hoad plece, the detachablo head ploce of the
folding seotion,
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Improved Wronch,

Thomas F. Dunn, Saccarappe, Me.—This consists In combining
two or more wrenches, by means of a longitudinal slot, In one. By
this means, the lover on either of the wrenches ia materially In-
oreased, and whon one of the wrenches Is placed endwise on the
nut, the wrench, which is passed through the slot, may be used as &
handle to obtain Joverage.

Improved Cultivator,

Joseph C. Jenkins, Lebanon, Tenn.,, assignor to himself and James
G. Jolley, same place.~This is n combination, with two cultivators
or gung plows, of a medium coupling, consisting of blocks and a
pivoted bow. This gives the plows an opportunity to -
thomselyes to the movements of the borses, and enables the plow-
man readily to turn or Uft each frame laterally, 50 as to avold stones
or stumps.

Improved Adjustable Handle for Harrows,

Samuel D. Riegel, Adelphl, Ohlo.—This improved handle for bar.
rows s so constructed that it may be Instantly adjusted to enable
any desired part of the harrow to be raised from the ground to pass
obstructions, or to clear the harrow of rubbish, and to enable the
harrow to be held in or to the right or left of the line of draft,

Ifmproved Compound for Preserving Fish,

Henry Sellman, Hoboken, N. J., and Herman Reessing and Julins
Wolff, New York city.—The fish are preserved and at the same time
flavored by being packed with & compound of vinegnr, allspice,
popper, onlony, horseradish, bay leaves, cloves, ginger, corfander
#oed, Chill pepper, and capers,

Improved Button,

William Hornleh, Nowark, N. J.—This invention consists of a but-
ton which Is made with a loop-shaped re-enforolog wire, retalned
by tho metallio shells of the same, for strengthening the fastening
fabrio,

Improved Door Check.

Hornee B, Church, Jefferson City, Mo.—This invention Is an Im-
provoment In that olass of door checks which are formed of a
aliding spring bolt and an elastic block secured In a sooket in ity
outor end, The socket for the elastic block s separato from the
sliding bolt, and both are connected together by means of an arm
which extends downward and holds the socket horizontal. A
smaller and cheaper bolt and case is thus employed, and the socket
ploco may have any required size of friction surface without
neceasitating any corresponding change in size of the bolt.

Improved King Bolt for Wagons,

Willlam Truax, Hamilton, Mich.—The king bolt is made without
a hoad, and is placed in a hole that passes through the axle tree,
sand board, and bolster. The lower end of the king bolt rests upon
a plate fitted to the lower side of the axle tree, and secured in place
by bolts that fusten the sand board to the said axle troe. By this
construction the king bolt will be held securely in place, and, being
made without a head, will not wear the bolster and the wagon box.

Improved Butter Package.

Cevedru B, Sheldon, New York city.—This ovention conslsts of a
wide hoop-shaped Jacket of non-conducting materinl, pressed on
the tapering metal body of the package, both for re-enforcing it as
to strength, %o that light thin metal may be used, and for protecting
the metal from the rays of the sun while the packsges aro in trans-
portation. The bottom is made of stamped sheot metal, and bas a
flange turned up outside of the lowar end of the body, seryving for
a strengthening band to the thin substance of the body, also for sol-
dering to the body.

Improved COarburoter.

Edward J. Daschbach, Pittsburgh, Pa.—Thiy Invention consists ot
a carbureting chamber surrounded by a feed tank, in which the
gusoline or other hydrocarbon substance s maintained above the
feed passage into the carbureter by atmospheric pressure, so thay
a regular automatic feed is obtained by the oll in the carbureter,
and the carbureter is provided with an inlet pipe projecting below
the ol Inlet.

Improved Windmill,

Jacob D. Christie, Schrallenburg, N. J.—The Invention consists of
the adjustment of a wheel shaft having a hinged supplementary
van, on a quadrantal turntable, to any angle with the main vane.
The wheel is provided with adjustable weights of sliding rods, that
act on n brake mechanism of the shaft, to ohange the position of the
wheel shaft toward tho main vane, The separate adjustability of
the wheel and shaft from the main vane, In connection with the
regulating mechanism of the wheel, Is claimed to give a uniform
motion and even speed at varying velocity of the wind, and admits,
also, the exnot setting of the mill to the power required for certain
purposes,

Improved Car Coupling.

John M. Marlin, Willett, Pa.—This consists of pivoted and spring-
acted side bars, that are guided by rigid top and bottom dmwhead
bars, to retain on thelr flanged and concaved front ends the coup-
ling pin, until they are forced apart by the entering link, for drop-
ping the link for coupling. The lnk is wider at the central part, to
provent Its entering too far into the deawhend.

Improved Street Car Coupling.

Helnrich Krilger, Jr., New York oity.—This is a coupling hook for
street cars, by which the draft bar and single tree are supported at
suoh hight that the infuring or entangling of the legs of the horses
on the stopping of the car is provented without changing the point
and dircotion of draft. The invention consists of a braced and
apring-acted lover that s pivoted to supports of the car bottom
frame, and oarriod up against the dashboard, so that the coupling
bhook and draft bar are ratsed with the samo while belng lowered
by the steain thoreon.

Improved Sholving for Stores.

Henry T. Bestor, San Francisoo, Cal.—In this improved construc
tion of store shelving, the carrying girder is set back, so that the
front finish comes fush with the front of the supporting posts, to
allow of motal bars being susponded on the face of the finish for
the intermediate support of the shelves, and so that covering col
umns may bo applied in & simplo way o hide the rod.

Improved Car Coupling,

John Q. A. Young and James D, Young, Cedar Mill, Oregon.—
This Invention relates to improvements on the oar coupling of H.
E, Smith, patentod August 26, 1874 The invention consists of &
bottom recessed drawhead, with jJaw-shaped front end, and of an
interfor horizontally pivoted lower jaw, that lock the enlarged
head of the coupling pin. A cam on the lateral shaft of the unooup-
ling lover biods on a rear swell of the lower Jaw, for securely look-
lne the coupling Wnk, the shaft and cam belng Introduced to the
ouvity of the druwhond by a corresponding side slot.

fmproved Hale Tle.

Henry J. Wright, Socloty Hill, 8, C.—This invention relates to the
oconstruotion of tim for baling cotton and other articles, and con-
wistaof & o mado of two parts, to ono of which the band is attached,
which look togother and tie the band.

Improved Mgz Box.

Othello Butphen, Atbany, N, Y. ~This isn gy box,

having gulde slots, in combination with pivot pins. Tho pios serve

an guldos and plvots for the diforent posttions of the egg box, 0
that an easy vortionl and tido motion Is allowed to the samo.
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Motallic Pattorn Lotters and
wdmm.n.wx-mzt:m?
Hoadloy Portable Rogines. . 11, Al
luult'w:;m-c Ahis bewt of all m:'-.. ¥
market, Prices tow, D Privcis & oo S Be% Roves, O
Speod Indicator, the bost—Mall, #2. Agents want-
ol Samael Narris & Co..ubumu.;u..:“m;;m.
!lao‘ u‘lbob—‘. Book Freo, Jaokson & Tyler, Halt-
25 per cont oxtra power guaranteed to
Stoam Kngloes, or llwoqw ':ma. of fuel, uoy'.l;:::u?:
Tansom’s Syphion Condenser. T. Bault, Conkulting En-
Kinoor, Gondral Agent, Now Maven, Uonn,

The Pittsburg (Pa.) Leador says: *The firm of
Geo, . Rowell & Co. In the largest aid best Advertlaing
Agoncy I the United Stutes, kil we can ohonrfully re-
commend It to the attention of those who deslre to ad-
Yortise tholr business solentifoally and systematically tn
0ok & way ; that ts, 1o seoure the | of pub.
Welty for the loast expenditure of money . **

Machinists wishing to make thelr own Tools in
dull thmes, can gut castings from Lhe patterss of K. & A
Betts, Tool Bullders, Wilmington, Del

A youog man wishes to locato hlmself in & west-
o lown, 1o carry on the machkine business | has a good
#tock of patterns and hinery on hand  Iaf

sollefted. Address F., Loek Box 2348, New Haven, O,

For Sale—Two fino Dellliog and one Milling Ma-
ohines, F. Myers, 200 Center 8t., New York,

Brass Gear Wheels, for Modols, hand and
wade o order, by D, Gilbert & Son, u::,‘.o.a' :.n Pull-

adelphis, Pa. (List free.)

Sure cure for Bolts—-Sutton’s patent
Pulley Cover Is warranted 10 do double the work before
the belt will llip. Bee Scl, Am. June 2w, 1933, P, a0,
Ctrealars free. J. W, Sutton, % Liberty St., Now York

Oider Wine Mill and Press complote for $10. Sent
per Express 10 order. Addross I, Sells,Vienna, Oot.,Ca.

Hotchkiss & Ball, West Moriden, Conn., Foun-
drymen snd Workers of 8heot Molal, Wi manufacture
on royalty Patented artioles of merft in their llne. Small
Gray Iron Castings made to order,

Big pay, with lttlo monoy—Amorican Saw Filo
Guide. New Tool. All muchanios use thom, Manutac.

tured by E. Roth & Bro,,New Oxford, Pa, Clreular free.

Scroll Sawyers—If you wunt the best Jig Saw
Bludes Jeet them made by A, Coats, 108 Hester 81, N, Y2

Boult's Paneling, Moulding and Dovetalling Ma-

ine 1s sucoens, ] -
Bha or work B G Machy Cor it Eahlet snd sam
For best and cheapest Surfuce Planers and Uni-

versal Wood Workers, sddress Beatel, Margedant & Co.,
Hamilton, Ohlo,

Electrie Burglar Alurms and Private House An-
nunciators; Call, Sorvanta' & Stable Bells; Cheap Teleg,
Insts; Batteries of all Kinds. G. W, Stookly, Cleveland,0

Second Hand Steamn Engines, Pumps, and Iron-

Working Machinery. Catalogues freo, E. E. Roberta,

119 Liberty Streot, Now York,

Water, Gas, and Steam Goods—New Catalogue
packed with first order of goods, or malled on receipt of
elght stamps. Balley, Farrell & Co., Pittadburgh, Pa.

Price only $350.—The Tom Thumbd Electnc
Telogrsph. A compact working Telegrapd Apparatus,
for sending messages, making magnets e electric light,
giving alarms, and varfous other purposes. Can be putin
Operation by any isd. Inclodes battery, Xey, and wires.
Neatly packed and sent 1o all parts of the world on recetpt
of price. F.C. Beach & Co., 246 Canal St., New York.

Bolt Headers (both power and foot) and Power
Hammers a speclalty. Forsaith & Co., Manchester, N . H.

For Salo—Large lot second hand Machinists’
Tools, cheap, Send for lst. 1. H. Shearman, 45 Cort-
andt Street, New York.

sddress Geo. M. Mowbray, North Adams, Mass,

For best Boit Cutter, at greatly reduced prices,
sddress H.«B. Brown & Co., Newfaven Conn.

"“—For informationabout Emery Wheels
&¢.,address L. V. Emery Wheel Co., Welssport, Pa.
American Metaline Co., 61 Warren St.,, N.Y. City.

Bmall Tools and Gear Wheels for Models. List
free. Goodnow & Wightman, 3 Cornnill, Boston, Msas.

Peck’s Patent Drop Press. Still the best in use.
Address MU0 Peck, New Haven Conn

Faught's Patent Round Braided Belting—The
Best thing out—Manafsctured omly by C. W. Arny, 301 &
302 Cherry St.. Phlladeiphia, Pa. Sendfor Clrealar,

Three Second Hand Norns Locomotives, 18 tuns
each; 4 ft. 5 inches gange, for saleby N. 0. & C. R. R,
Co., New Oricans, La,

Genuine Concord Axles—Brown,Fisherville N.H.

Tempies and Oflcans. Draper, Hopedals, Mass,

For 13,15, 18 and 18 inch Swing Engine Lathes,
sddress Star Tool Co., Providence, R. 1,

Spinning Rings of s Superior Quality—Whitins-
ville Spianing Ring Co., Whittnsville, Mass.

nmwmmmm
& Willlama cor. of sud Jay, Brooklyn, N. ¥.
For Bolid W Beams, etc., see adver-

Hsement, Address Usion Iroo Mills, Fittsburgh, Ps. for
lithogrsps. &c.

All Fruit-can Tools, Ferracute W k's,Bridgton,N. J.

For Solid Bmery Wheels and Machinery, send to
the Urion Stone Co,, Boston, Mas. . for circalar.

Presses and Jacks, new and second
Lathies sod Msohipory for Pollshing and Buffing
Metals. £ Lyon W Grand Street New York.

Barry Capping Machine for Canning Establish-
|

ments. T, B, Balley & Vall, Lockport, N, Y.
The “ Amencan” Office, Now York, Is
fited with the Ministure Klootric Telegraph. By touching

ttle buttons on the deaks of the managers slgnals are seat
0 persons 1o e various deparuments of the estadlisb-
ment. Chesp sod effective. Splendid for shops, offices,
Works for sny dlstance. Price 86, with good
Bettary, ¥. O. Beosch & Co., 346 Cansl 5¢., Now York,
Makers, Send for froe tluatrates Catalogue.

Scientific

American,

171

evIes

A K. B will find a recipe for solder for
KUn barrols on p. 38, vol, 3T, §. will And that
gelvimsiog wrought fron Is desoribed on p. 348,
Yol OL—A. J. and others will fnd direotions for
etohlog on glass on p, W08, vol, 318, 1. P, will find
Hireotions for modeling In olay, wax, ole., on p.
08, vol. 8.8, N. will find directions for making
gravel walks on p, 80, vol, 3818 J. will fud direo-
tions for flling and polishing black walnutl work
on pp. 315, vol, ¥, and 847, vol. 81,

(1) W, O. H.says: A friend oluimas that, if
A balloon could bo made %o as to sustaln the prow-
ure from the outside, and the alr woro pumped
Out 80 ax to form n yaouum on the inslde, that it
would riso, 1 clafm that it would not, Who s
right? A, Your friend,

(2) A. J. 8. says: Areyou aware of any one
who has ever sctually discovered perpotual mo-
tion? If it has not yet been discovered or ro-
venlod, do you really believe that perpotusl mo-
tion, pure and simple, would be of any pecunl.
Ary advantage to its discoverer? A, No one has
evor discovered perpetual motion.  You can judge
of the probability of such a disoovery If you bear
In mind that the principle Involved is tho same as
whou one tries to lift oneself (n a tub, by pulling
at the handles. Some of the perpetual motion in-
ventors put cog wheels or lovors between thelr
hands and the tub handles. But the result Is the
samo, It is always a perpetusl no go. No rownrd
has beon offered.

(8) G. L. L. says: What use, if any, can be
made of old photographic collodion? A, If the
solvents have not already evaporsted, and tho so-
lution contains no volatile acids, the other and al-
cohol may be readily removed by subjecting the
solution to distillation in a glass retort over a wa-
tor bath, with a very gentle heat. The solution,
however, should not be allowed to evaporate to
drynoss,

(4) H.M. asks: How can I bleach shellact
A. By fitmtion of the solutfon over animul cbne-
conl.

What are the average weights of a cuble (noh of
copper and tin, respectively 7 A.Copper about 032
1b., tin about 0°217 Ib.

How Is the Inside area of a cylinder found? A.
To find tho surface’of a cylinder: (clroumfuronce
of baso xaltitude)+-twice the area of base. To find
solid contents : Area of basexaltitude.

(5) A. S.asks: Is there any solvent besides
oyanide of potassium, for sulphide of copper? A,
Thoe sulphide of copper dissolves readily in strong
aqua fortis (nitric acid) on application of heat.

(6) H. B. C. asks: What kind of a solution
should T make to plate with tin, haviog tin as a
positive electrode? A, Electro-metallurgists con-
sider the sulphato to be the best solution for this
purpose; but the reduction of tin by galvanism
cannot be considered an advantageous proocess.
The best method for tinning metallic surfaces is
that of immersing them in a bath of molten tin,
the surfaco of which is kept free from oxide by
means of a layer of chloride of ammonium (sal
ammoniac). Anover and regular coating of the
metal is thus obtained speedily and with litle
trouble.

(7: M. 8. nsks: 1. Are the oxygen and hy-
drogen, used In stercopticons, dangerous? A,
They are explosive only when mixed and ignited,
2. Of what oolor are the screens that are used for
the same purpose? A. White. 3. Aro thoy palnt-
ed or varmmished? A, When Intended to remain
stationary, they are occasionally covered with an
even coating of whiting with a Nttlo stze.

(8) C. T. S, asks: What process will make
ordinary white quartz crystals, resembling ame=
thyst? A. Take borax § parts, saltpeterd parts,
peariash or fixed alkaline salt, purified with niter,
33 parts, pure white sand, cleansed by washing, 57
parts. First reduce the sand in a glass or flint
mortar to a fine powder, then add the othor Ingro-
dients and grind them well togotbhor. To 10 1bs, of
the above add 13§ oxs. of manganese oxide and 1
drachm of zaffre. Melt in a small clay orucible,
and cover the surfuce of the crystal by lmmer-
slon.

(9, H. asksa: Of what size, and of what
cheap material, sbould a hot alr balloon be made
to misen tof 1501ba 7 A, A closely woven
variety of t cambric 18 bost for this purpose,
It is not customary (where the proper material is
usod) in this style of balloon to use any varuish
whatover. If the case requires It, howovor, a light
solution of bolled U d oll in turg may
be used.

(10) G. W. N. asks: Which is tho positive
poleand which the negative, in a battery? A. In
all torms of battery, the binding scrow attachod
to the zine plate Is always negative, and the con-
nection of the opposing el t, whether It be
copper, carbon, or platinum,is always positive, 1f
a small mariner’s compass be placed immediatoly
under a copper wire running north and south,
(that is, parallel with the needle of the compass
when in a state of rest and not subject to any dis-
turbing lnfluence), over whioh a current s passing
from north to south, the needle of the instrument
will immediately be deflected, its nocth polo mov-
Ink to tho cast, und its south pole totho west, If
the current be reversed, the needle will move in
the opposite direction.

There Is a boat fastened to a dook by a rope. F.
says that a man standing in the boat will not be
obliged to exert so much force to pull the boat to
the dock, us one whostands In the dock and pulls
the boat townrd him. N. says the man will bave
to exert tho same amount of force In both cases
Whols right? A. N,

(11) D. A, C. snkn: I thore an agent which
will bleach or olarily, by buming or fumigstion,
vegotablo substanoms 7 1 want an agont that will
blowoh tobmooo In the prooess of cariug or drying
the plart, Sulphur will do It W » certam extont,
but It imparts an odor whioh njures i market
value. A, Tobacoo may be readily blesched by
means of elthor sulphurous ackd or ohlorine ; bat
o the oporution It underyoes & partial decom post-
ton, new salts belng formed.  This destroys the
properties for which the tobaoeo s most valued.,

(12) J. H, L, suks: For some time past |
have been trying to blench what Is callod cera de
Campeche, n wax mndo by u large boo near the e
oifie const in the nelghborhood of Autian; It iy of
u dark yellow color and a strong smoll ; It booomos
quite soft and sticky by workiog with the bands,
How can 1 do this? A, Dooswnx may bo bleached
by nitrio neld ; but oblorine, though (tdestroys the
volor, cannot be employed for this purpose with
advantage, for It was obsorved by Gay Lussao that
u substitution of ehlorine for n portion of the hy-
drogen occurs under theso clrcumstances. When
candles made from such wax are burned, Irritating
vapors of hydrochloric acld are evolved. Heos
Wax bhas been commonly bleached by exposing it
fnthin layers to the action of sunlight for sowe
time. Try the action of a solution of chlorine gas
in water, or, what s porbaps less objectionable, a
salution of chloride of lime (blenching powder).

(13) A. P. aska: Is thero any magnetic
noodle or other (ustrument that will show where to
dig for water, and whero springs exist? A. There
I8 no such instrument In existence.

(14) C. K asks: What degree of heat is acted
upon and absorbed by a liquid, such as an oxyhy-
drooarbon oll,contained In an fron or copper vess 1
of about equal width to it depth, heated by live
steam of about 40 Ibs. pressure? A. As youfail to
stato the particular ofl In question, we cannot give
you its spocific beat. The temperature of the oil
would, 1o no case, be higher than the steam or hot
water surrounding tho vessel contalning it.  Whe-
ther tho ofl vessel were complotely oronly in part
filled with the ofl, the conditions belog the same in
both cases, the tempemture would eventually
mark nearly the same degree, although in the for-
mor case the expenditure of a larger amount of
fuel would be required to nccownplish such a re-
sult.

(15) J. E. H. nsks: Is there any known way
by which skippers In smoked meat can be de-
stroyed without (njury to the meat? A. Try the
action of a small quantity of the iodate of calci-
um or salicylic acld.

(16) T. W, C. says: I have a friend who
uses a process in which a quantity of water must
be maintained at a tomporature, near to butalways
above the freezing polnt. To procure this he uses
considerable quantition of (e, Could the same ef-
foot oo mically produced by the Carré freez-
ing apparatus? A.Yes.

(17) A. B. C. and others ask : Which wheel
of a truck slips in golog around a curve, the lo-
side or the outside one? A. This question is fro-
quently asked by our correspondents, and is very
fully answered by a writer in tho Raffroad Gazetle
as follows: That wheel will slip on which the
pressure is the least. For a single wuck with an
equally distributed load, other things being equal,
on a flat track (that is, one {a which there is no
s on of the outer rail), the inside wheel
will slip, for the following reasons : 1. Because the
direction of the resultant of the weight and of the
coentrifugal force is more in the direction of the
outer than of the inner wheel. 3. Because, on ac-
count of the parallelism of the axles and the play
allowed the wheels, the flanges of the latter are
aguinst the outer rall and away from the ioner one
in the passage around the curve, and this is true
whatever may be the speed. This brings the point
of application of the resultant (corresponding to
the loaded polnt on a beam) nearer the outer than
tho inner bearing. On a curve, the outer rail of
which has been elevated for & given speed, at this
spoed the resultant above mentioned Is perpendi-
cular to the plane of the rails, and bence at that
particular spoed the first of these causes s inope-
rative, while the 4, remaining in force,
the fnner wheel to slip a8 before. At any higher
speod, the first cause again comes into play, and al-
lows the tnner whoeel still greatoer facility for slip-
ping, nod the more so the higher the speed. On
the other hand, for a spood less than that for
which the rall was elevated, the centrifugal force,
being diminished, brings the rosultant more in the
direction of the inner mil than before, and at some
speed would wake it direction such as to exactly
countoruct the offect of the second cause, and
would thus render the whoeels equally lable to
slip, Atless speeds the cuter wheel would slip.
In tho case of a long train, the whoels at the ends
are noarly in the condition of those of a single
truok, while t hose near tho middie, belng drawn
to the inner eall by the aotion of the forwmd and
roar portions of the teain, will sooner come fnto n
condition tn which theJouter [wheels will slip, 1n
this, the coning of the wheels bas boen considered
asa part of the elevation of the outer rall, elther
Increasing or diminishing It as tho tlanges pross
agninst the outer or the Inuer mil,

(18) W. X, says: | have two } inch pipes,
one glass and the othor lead, which I wish to unite
$0 that the joiat will bo neat and bear the pressure
of & column of water fifteen foot n hight, In
what way can thoy bo bost united 7 A, Uso ax
solder the following alloy, whiok fuses bolow the
bolling pomt of wator: Blsmuth € parts, lead 1
part, tin 1 part,

(19) E.J. F. says: How can | cut fine edg-
ings on paper, suoh as the borders on valentines or
bouquet papers? A, These bordors aro stamped
by & die cut in metal,

(20) H. P. O. asks: Please give me recips
for good and permanent red and black dyes woro

which I can dye cotton and linen thread? A, IthF

red, use cochinenl, Ino dye, madder, or logwood
with & tin wordant. For black, use logwoods
walls with an lron mordant,

How can metal be comented to glass 7 A Boe p.
, vol B,

(21) C. A, F. avks: How can nsilk fish Hne
be wade waterproof ¥ A, Tuke 2 parts bofled ofl,
1 part gold sies, mix, shake well, and it is ready for
use. Apply with a plece of fiaunel, let dry thor-
oughly, and apply another coat. Use 3 costs In
ai,

(22) C. 8. W. asks: What s the best way
of proparing starch for use on loen collars, ete, ¥
A, Wheat starch is geuerally considered the best.
Ttis mude ws follows : Bteep whest flour In water
for & wouk, draw the lquor off, and wash the resl-
due on w weve; dmin in porforsted boxes, cut up
Into lumps, and dey (n the air or 00 & stove.

(28) J. D, wayn: Please glve me a recipe for
wax for tracing designs In halr lines on zine with a
pen, which will proteot the zine from acld used to
olch the design on the metal ¥ A, If you use nl-
tric acid, try a mixtum of equal parts of aspbal-
tum, BDurgundy pitoh, and beoswax ; melt them
o an earthen pipkin, stir well, and pour into cold
water. Use warm.

(24) A, L. H. saks: What s & good method
of cleaning tin, coppeor, brass, eto., without scrateh.
Ing the mme? A, On tin, use potash Iye and raob

with & hard sub On and brass, use
spirit of tar,

Ly

(25) C. E, G, ssyn: lclaim, in arguing the
merits of the Keely motor, that water is a spent
substanco, and cannot agalo produce power unless
the equivaleat Is lajd out oo it. A, You are right.

(26) V.H.says: 1. On p. 74, vol. 28, you
give correspondent K. W. a varnish for photo ps-
per trays, consisting of & mixture of petroleum
naphtha and parafin. Can the varnish be spplied
to wooden trays? A. Yes. 2. How many parts of
each ingredient should be used? A. Put o paraf-
fin Uil the petroleum naphtha will disolve no
more.

(27) W. U. asks: What are the rules for
caleulating the perautations and comblnations of
numbers? A. The number of permutations of n
things=1x2x3, ete,x(n—Lxn, The number of
arrangements of m things, taken n (o a set,=mx
(m =X (m —2ete. X(m —n-+1). The number of
combinations of m things, takea n In a set=

mX(m—1)xX(m —2) ete. X (m —n+1)
1X2x3 ete. X (n—DxXn.

(28) L. H. R. says: I wish to know whether
the following conjectures are probable : Sclentists,
in giving the hights of mountains, clouds, bal-
loons, eto., say they are so many wmiles ubove the
level of the sea. Is the level of the sea the same
all over the surface of the earth? Is the surface
of the ocean at esch part of the globe atthe same
distance from the center of the earth? I think it
would be %0 if there were no revolution of the
earth around ity axis; but since there is the cen-
trifugal force theredby produced would camse the
looser particles (water) of the earth to be beaped
up at the equator, making the level of the ocean
at this part higher than at parts north and south
of it. And further, in my opinion, the water
would not only accumulate bere, but would ar
mulate (o proportion to its quantity or mass there
by making the Paclfic Ocean of higher lev . than
the Adantic. [s this actually the case? A, If
you mesasure the hight of the sea lovel by its dis-
tance from the earth's center, it &s not the same
everywhere, but Is higher under the equator and
lower at the poles. This ts called the flattening of
the earth, and i, In round numbers, y};, which
means that the polar axis is o], <8000, or about 5,
miles shorter than the equatorial dlameter there-
fore the ocean’s surfuce at the equator is 13 miles
higher than at the poles, and the Misstssippl river
runs, {na certain seose, actuslly up bl The hight
of the mountajns is always estimated from the
nearest sea level. There are, besides this, other ir-
regularities in the ocean level, of which weo have
treated elsewhere In this lssue.

(20)J. C. W. asks: 1. If any one will look
steadily for a short time at such an anemometer
as i3 used by the United States Sigual Corps, con-
sisting essentially of bollow bemisphores, and will
notice the direction in which the cups revolve, he
way after o time apparently see the motion re-
versod, and the cups going in a direction exactly
contrury to that in which they really move. A
good position to take with reference to the ane-
mometer Is about 30 yards from 8, and pearly up
to the level or horizontal plane in which it moves,
No doubt others bave noticed the deception, as 1t
is very apparent when once obtserved. A lttle
perseverance (n the effort may perhaps be neces-
sary at first lo order to percelve tho chango ns it
seoms to be. A, This optical delusion has boen
often obsorved, and 1§ simply caused be the dim-
culty of doclding which balls ure the nearer, 1f
wo take the further off for the nearer, the motion
of course appoars reversed. The same thiog may
bo observed In some windmills, when looked at by
tho edge of the arms. 2. Another lusion may be
produced by a very simple experiment as follows
Prooure a round paper box about two or three
fnohes In dlameter, and, i ts bottom does not
bulge upward in the center, make {t do so by
prossiog it In with the thumbs. Any sized round
box of almost any material that s not affected by
moreury will doubtiess answer the purpose, but
tho kind mentioned is casily procured In the form
of  largo plll box or a collar box, After prossing
tho bottom Inwirds, as divected, pour Into the box
about one ounee welght of clean bright quicksil-
vor,and glve the box and contents u rotary motion
untll the quicksllver revolves rapidly around tho
clreumferonce of the box in the depression caused
by the convexity of the bottom and (ty junction
with the porpendicular walls of the box. It s
Dbowt to lay the box fat on a bortzontal table while

rotating it and when tho quicksilver sectus to be
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1 subsides, 10

o iquid metal will seem obviously mov-
dirootion exactly opposite to it real
#0 a8 to docolye almost any boboldor,  Tho
18 due to the wavy motion of tho quickallver,
yo obsorvation that the waves In moeroury,
running (n a rough channel, will propaguto
in & dirvetion opposite to the curront hns boen
made before, but your simple manner of {llustra~
ting it descrves commendation.

(80) C. C. K. asks: Is there a south polar
star similar to the north polar star? A, The north
star inthe Little Bear is not exactly over the
porth pole, butata small distance. At the south
pole the neavest star 1s 107 further off, and {8 in the
constellation Hydra.
How do explorers tell the hights of mountams?
A. Explorers ns well as geconauts measure the
hights of mountains by means of tho barometor,

Jet the box rost  water inn dish pan, You can guess the rest. Ro-

peat the process untll the supply of ants Is ex*
bhaustod. The samo bait will last all the summer.
Allow tho ants to eun out at tho hole they entered,
and then knock thom off by steiking the box, with
the hiand, 0 quick Hght blow.

(41) J. 1, A, says, In answoer tosoveral cor
vospondents: The reason why tho sorows now in
use do notutilize the power [ boonuso the piteh
of the sorew doubles from the outside In nearing
tho shaft balf way. If you turn a thread upon
rod o lttlo more than half the altitude deep, then
turn It down to oue bhalt the diametor, the pitch
will bo twioo what It was bofore, [f the pitch of
the blades of a sorew bo at a grontor angle than ¢
of n olrole, or 45%, It would fmpede It revolution,
11 1 sorow bo 24 foet In dinmoter and tho piteh 5*
from the outside, then It would be an entiro loss
of power; If 2214% there would bo loss at all but
the outside ¢ feet. 1y setting the pitoh In the In-
slde or nearest tho shaft, and twisting the blado
from the outside to the required pital, there would
bo no loas of power, Anothor prineiplo 18 thnt

whioh gives tolerably reliable indications, ne tho
sure decron A, | the revolution of the serow and thoe pressure of
i 3 B Y | tho bindes nguinst the wator would oauso the wa-

Your way of telliog the hight of clouds would be
‘good if you only were sure that the cloud you sec
is the one from which the min descends.

tor to flow away from the end of the blade; this

would cnuso the serew to fall back, and not hold
what it would natumlly gain. This can be easily

(81) M. H. R. says: It is a common obser | remedied by having the blade of full width at the
vation among country people that a new moon 18 | end, and turning {t over a fow Inches, making a
& wot ora dry one, nocording to the upright or | rim on the back side of the blade: the water will
horizontal position of its horns, and also that the | then only flow away backwards from the side, as it
moon affects the weather by its rising farther | ghould do.

north or south than usual. Are not all of the
changes of the moon, as to position in regard to

MINERALS, ETO.—Specimens have been re-

tsolf or the earth, subject to a naturaland, gener- | ceived from the following correspondents,and
ally speaking, unerring law? A. The position of | gxamined, with the results stated :

the horns of the moon depends on the relative po-
sition of moon and sun: if immediately after the
noon, she shows herself vertically above the set-
ting sun, the borns will be upright; {f southward
of the sun, the horms will be more nearly horizon-
tal. That the moon affects the weather, causing
an atmospherie tide wave as well asan ocean one,
s undoubted ; but the “unerring law ™ has not

A.M.8.—~No.3 isa tannate of gelatin, and will

doubtiess answer all your requirements. It is
probably made by steeping sheet gelatin in a solu-
tion of tannin, and then subjecting it 1o pressure.
—F. W. P.—It is mica.

J. G. H. asks: How is the pretty imitation

yot boen disoovered. Lot us hope that the contin- | of pearl in ladies’ dressbuttons and parasol handles
ued labors of the Woeather Bureau will in time | produced on tin or other metallic sheeting 7—E. M.
solve this problem, which is quite complex. The | asks: How isa dry or magic shampooiug powder
course of the moon Is repeated, eclipses and all, | made ?—C. M. K. asks: Are the trimmings called
every 21 yoars; but wo have not the same weather [ Hambarg edgings made by machinery or by hand?
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con 168,084 | papar puip, wolding, W, ¥. Barker................ W4

« 100,058 puvoment, concrete, Thormann & Hrumstagen. . 168, 5%

Plo, safety, A, Bhedlock. .. ... v, 106,00

Pinchiers, wire barb, Dobls and Booth, coon 10R81

bpe oo Pipo, uc..wudhl.'ll. l!l'llcv 166,409

KIN, .o conssansnnnsnsasnaanines 108, Pipes, proasure regulator for water, F. Steele ., 166,547

m:-‘.'::;?::o::::l of, T. J. & M. C. Denne.. 166,500 | piping, steam and water, J, Ho MUK (0o .o 601

Box serupor, G MOYEr . ooupvriserniressinicinion 106,040 | Planking clamp, J, Hastings.......

Brake pipo couplog,G. Westinghouse, Jr ooovee 106,48 | Ployw, T AL Brous c.ovinneres

Brlok machino, A, Morand ... o 100,61 | Plow, gang, D. A, Manue).

Dridle bie, L, P Judd, . Press, ofgar mold, J, 8impson, .

Printing press, Cook & Fosket,,.. ...,

Boot, Inner solo, A. Van Wagenon...
Tiaot lesthor tip, A, Van Wagenen

oot steap protector, I, P, Osborne.
Boot, wooden soled, M, J. 8, Falcon,
Boot, rabber, 1, ¥, Wilams. ..o

Rrush, 8, A, Miles......
Driali, M, K. Hawkins, .. 160,607 | propeller, screw, L. C, & G, F. Cary.....
Durner, gas, I', ¥. Jontd, . 166,581 | pump, T. BUtlor.... .. cooevcrnerssserine

Ratlway signals, electric, D, Rousseau, .. )

Burmer, lamp, A, Darker. ...
Raflway signal elrcalt cloner, D. Roussean

Burner, lamp, 8. R, Wilmot.....

Darner, refuse, Bmith & Walker. Rallway switeh, Gill & Delael, .,

Botton, sleeve,J. G, Missimor.... vurs 106,58 | Ragiway switoh, street, A, L, Johnwon,...... 108,50
Can, milk, Hawloy & Mead......... 166,535 | Rajlway tanks, raluitig water (nto, T. Rodes...... 1645
Can seaming machine, L, C. Boardsley ( 6,552 | paflways, Intricating, O'Bullivan & Marphy...... 166,44
Can, shiget motal, L, O, Deardaley (f)...... 993 | Ratlways, permanent way for, It. E. Nichols...,., 164,028
Can, travolling, A, A, Gervaln,... ... vor 106,820 | Rorrigerator, R, LONG. .uvrereosvassessuerseres o 100400

Hanh cord fantoner, J. ¥, Colline,
Sanh fastener, J, Thorman,..,.... )

Candlostiok, T, BWann. ..coooveens
Car axlo lubricator, O, D, Flynt,.

Car conpling 1, O, BO0t,, . 106,469 | gayy moteing dovico, L. A, GrOolY...ecee.ersissrrin 100,0m
Cur coupling, J. M, Marlin,.... 100,647 Hawing machine, Froy & Elchholts (r),,. R
Car coupling, B, Mlekle, ... .. ... oo 106,022 | gonlon, lotter, A, Turobull ....... . 106,540
Uar eoupling, J. BINKOF. . . oorieiiiine 100,569 | goaton, wolghlog, I, C. Wingate.......... . 166,478
Car conpling. stroot, 1, Kruger, Jr. « 6,038 | gang dropper, bean and pumpkin, E, Sears. . 168,655
Carsoats, hoad rest for, T. Edward 106,455 | woparator, gratn, A. W. GIay.............. 108
Carbureter, B, J. Daschbach, .. ..... « 106,808 | oo parator, grain, A. W. Kendrick.... BT
Carbureting apoaratus, O, M. Gearlng + 166,672 | 3o wing machine qullter, N, Barnom............ s
Card eylinders, cleaning, H, Spaulding. . 104,005 ey

Sewing machine trimmer, ete, ,\W.A Springer (r) 6,58
Shawl holder, F. Melnborg..... ........ SR X ]
Sheet metal, shiearing, Clark & Kittredge. ........ 166,598
Ships, biige water valve for,J, W, Hoghes... ... 166,506
Shirt bosom, J. C. COOMDA, ...uvvvirvariiiins cenns 166,589
Shoe fastening nafl strip, A.Van Wagenen. 166,661, 165,062
Bhot tip, A, Van Wagonen.........ceveenrsrerere... 106,680
Slate frame, J Haggerty.... . 166,50
Blelgh bell, G. W, Gofl...vvs v ivnne vereneven, 108,520
Smoke flue and heatiog drum, L. T. Honghton, .. 165,461
Snow plow, A, J. Smith.... vee 106,049
Soap, Hoge & Shultz....... staibaanprie 164,009
Sole fastenings, nall for, A. Van Wagenen........ 16,6
Sole fastenings, nall strip for, A, Van Wagenen. 166,69
Steamn whistle, J. RICPDPOL . oviiiivinis + vuness 106,40
Stench trap, J, D, Plerce.... ... 2

Stone crusher, J, COmMIY.....oivvienrrnns
Stove, cooking, Crowloy & Chamberiain.,

Cardlog engine, wool, A, Il Woodbury . .......... 106,578
Carding condenalng mechanism, M, A, Furbush,, 168,601
Carrlage, R L. Ogden..........couu gAvRD® PPOLLLL, . 108,546
Chaln links, wolding, B, Hershey (r).. .

Chalr, H, Roupke... .

sesdsarsananany

Chairynhip*s, D, Parks .....oouvien
Choeose press, Dolph & Smith....
Chuck and centerer, J, R. Muason,
Olgar box, M. Lichtenstein. ..........
Clgar bullding machine, N, Du Bral.
Cigar mold press, J. Simpson
Clamp forpressing leaves,C. W. Holbrook..
Clasp for holding eurrency, etc.,B. W. James ... 166,613
Clocks, device for winding, E. Farcot..... .. veses 106,515
Cloth dyelog framo, E. Brierly......... A

Clothes line reel, E, D, Richardson..

Clothes pounder, A.J, Harmoan... ¥ oee 106,458 | o0 cutter, W, R, Bowman R 106,585
Clothes washer, H. E. Smith. ......... ‘“-:“ Telegraph, cloctric traln, Keyos & Olark.......... 106,616
Coal, apparatus for drying, L. Jacobl. ‘:~ ,‘; Tools, die for forming the eyesof, J. R, Thomas, 166,56
Cock, stop, J. MAIDNON . ouuiennee : “';“ Torpedo for ofl wolls, B, 8, OrAbOFIL 4 0oeeee 2oe. 166,087

Coffeo, polishing, J, H. Slegmann,,
Oontantl

¥, ArDBIoR BACkInG; Br . 100,044 Trimmivg edgos of materinl, W, A, Springer (r). 6,5

every 21 yoars, which shows that other infl
have to be taken In sccount, which observations
in the future may reveal to us.

COMMUNICATIONS RECEIVED.
The Editor of the SCIENTIFIC AMERICAN ac-

(32) J. H. asks: Can anything be added to | knowledges, with much pleasure, the receipt of
Ink made from nutgalls and sulpbate of iron that | original papers and contributions upon the follow-

wll cause it to be black when first used, without | i
injury to it ? A. Try an addition of logwood.

(38) 8. L. L, neks: Has the name carbonic
aold recently been changed to carbonic dioxide?
1f so, why? A. Carbonie oxide Is the compound
formed by the combination of carbon with ono
equivalent of oxygen (CO), Carbonic acld is car-
bon in comblnation with two equivalents of oxy-
gen (Cugr. The former is sometimes called the
monoxide, and the latter the dioxide, of carbon.

(34) C. P.asks: I want to know the cheap-
est and simplest apparatus for compressiog air in
2 receptacie of two quarts capacity. I would like
to get the density of five or six stmospheres. A,
Tse an air pump.

(35) J. 8. asks: Will paper keep a number

of years, froe from damage, even if placed In an
excessively damp and dark hole, if it be Inclosed

ng subjects:

On the Keely Motor. By W. J. J.

On the Spider’s Web. By T. H.

On & Glass Oil Can. By A. B.

On Western Lands and Emigration. By T. E, L.
On Keely Transactions. By G. H,

On Boiler Incrustations. By B. B, 8.
On Fishing Sinkers. By P.B. T.

On Large and Small Axles. By T. W, P.
On Gold Coinage. By J. R.

On Bee Culture. By L. E.C.

Also Inquiries and answers from the following :

J. M8~ C—W. A C~F. W.D~G.A. D.—M.E.
-RAC—J S C~-KE.W.C.—J. W.M-G.R.B—
F.X.M.-D.P.H.

HINTS TO CORRESPONDENTS.
Correspoudents whose Inquiries fafl to appear

should repeat them. If not then published, they
in an airtight lead or glass case 7 A If the paper J

e placed la & perfectly dry glass vessel, which is may conclude that, for good reasons, the Editor
afterward

y sealed, it will be preserved

declines them. The address of the writer should

indefinitely, or as long as the glass envelope ro- | AWAYH be given.

mailns {ntact,

Enquiries relating to patents, or to the patenta-

bility of inventions, assignments, ete., will not be

(20) J. A. asks: Can I usea tin baking pan
published here. All such questions, when Initials
for a photographing bathing sink without injury only are given, are thrown into the wasto basket,

to the chemicals? A. No.

as it would fill half of our paper to print them all;

(37) H. M. asks: Does the sun’s heat | but we genermlly mke pleasure in answering briefly
shrink or expand seasoned wood? A. Tho expan- | DY mail, if the writer's address is given.

sion of the woody fibers by heat is more than

Hundreds of inquiries analogous to the following

counterbalanced by the shrinkage due to the con. | 270 sent :  Who sells & seif.registoring dovice for

sequent evaporstion of the moisture and other
bodles fn the sap cells, therefore the wood, s o
whole, shrinks,

(B8) E. T. D. asks: Which iz the most cor
tain and quickest mode of discharging colors from
cotton prints and delaines? A Use ohloride of

(39) N. A. B.asks: How ecan I determine
the electromotive force of a galvanio battory?
A. To one not familiar with the science of elootrd-
cal measurements, such determinations may be
somewhat problematical. The following method
of Poggendorfl's, for the measurement of olootro.
motive force, is perhaps the simplest and most
comprebensive. lo this method the more powors
Tul battery, E, Is Joined up in circuit with a rosist-
ance coll, rinod the other battery, B/ ,and n galyan-
ometer are connectad to the same collso that both
batteries sand a current through r in the same 4.
roction ; by incremstog the resistance of r it s ensy
either to make the current of E overpower that of
B, o o obale such an equilibrium that ¥ shall
remaln innctive, and Do current pass through the
galvanometer in either direction. When this is f-
focted, we have the tollowing ratio: As the total
resistance of Eand ris 1o the reststancs of r, so s
the eloctromotive force of B to that of ¥, or W'«

r
Bx——,
Bir

Can wetallic diver be obtained by heating the

pitrate Inacrucible ? A, Yes, by the addition of
o small quantity of borax and resin.

(40) 8. R. A, sayn, o answer to correspond.
ents who ask how to destroy ants : Take a pasto-
board box with u good i, so that it can be made
dark ; cut & small bole near the botwow, put In
about two tablespoonfals of sugar, and set it away
1 B some dark corner of the cupbanrd. Allow it to
Tomuln two or throe days; take a quantity of hot

Indicating the flow of water ovoer n welr? Who
sells books on aeronnutics?  Who solls drive woll
tubea?  Whose Is the best foe-making proooss?
Whose is the bost burglar alarm? Who solls lamp
chimney cleaners? Who makos the best rook
dellls? Where can steatite (soapstone) bo bought '
All such personal Inquiries are printed, as will
bo obsorved, In the column of “ Business and
Personal,” which is specially set apart for that
purposo, subject to the charge mentioned at the
houd of that column. Almost any desired Infor-
mation oan in this way be expeditiously obtained,

[OFFICIAL,)
INDEX OF INVENTIONS

FOR Wiion
Lotters Fatent of the Unlitod States were

Granted In the Week ending
August 10, 1876,

AND EACH BEARING THAYT DATE.
(Those marked (r) are refasusd patents. )

Animal clipper, T. L. Phippe.........
Ash chute, J. P, Bchwelkert. ., .
Anger hollow, A, A. Wood
Awning, ¥, 0. Lameshop
Bale tie, N, B. Jones,. ...,

Paletie, A A.Bzabo.........

Dale b clamp, M. Z. Young... ;
Paling bay, cotton, ete,, J. M. Seymonr. .
Bed bottom, T. L. Oden),........
Ned boltom, C. V, B, Reedor
Vedatead, sofs, B, Bquiras
Bed coupling, J, Hare. . ...,
Helt ahifter, J, D. Issace, VAT
Dilgs water valve for shipe, J, W Hughes
Nird oage, A. L. Bdwards............ coen 106,905, 184,000
Boot and shioe, Meyer & Fretbury, .,

.............. 166,67

Boot heel AL AL DROIOFIN, o ovisiiinsriornsrsernes 10,007

TENeS; Vi G MO o osis o resasvisanunsssnasass Seavee 166,58
Tubing, machine for welding, G. H. White...... 166,008
Tweer, F. R, Lloyd

Cork, W. KINR oy suveinnnnvsnrsnenneanss eeaaneins one 106,407
Corniee tool, W, P, Walter... cernenes 106,006

Serensans sa aneveraeanan

Cotton ehopper, W, D, Evans.. voo 106,597 | ryng setting machine, W, D. C. Pattyson. 166,540
Cultivator, A, Sehrader....... .... ++ 166,688 1;:: wm:r:.mlefor.w. C. JORDNOR............. I6AGS
Curtain fixture, H, Sechausen. 166,801 | vuult covers, J. M. WIIbar........166,572, 165,574, 166,53

.. 166,653
o 166,010

Cylinder, cotton press, J. F, Tay)
Deak, reading and writiog, L, G. Falrban
Ditehing machine, H, and K. Olsen ........ .
Drill stiarponing machine, W. H, Eddy.
Drilling machine, rock, C. C. Crecger.....cccovees
Egg testor, W, W, Wilson....... ... Sasteaacnas 166,671
Electroplatiog giass, china, etec., E. Hansen... .

Elevator, W, H, Brown.... ...
Elevator, water, J. Chandler,
Engine, electro-magnetio, C. A, Huse
Engine, osciliating, J, Wolf... ..........

Vehicie end gate, F. C. Brooke........ccccevvvennen 166,456
Vehicle top support, R. Hunt...

Engine piston, steam, W. T. Duvall,.......covvvne R

Engine, portable steam, McKalg and Muneaster, 168,541
Equalizer, draft, 0. Sensenbangh.......... cerrers 106,609
Evaporstiog pan,J. M. Trumbo...... ool 166,04
Fan sticks, cutting, J. W, White.... « 166,75
Farebox, 5. W, Francls ....... 166,508

Favcet, E. W, Barnes.
Faucet, D. C, Stillson,
Faucet, self-closing, D.

Faucet, vent, C. H, Ravert........ 166,554
Fireextinguishers, Brown and Foakett, 451, 166,452
Floor, Areproof, J, D, Ploreo..cc-ccviceaeeserncess 106,552
Furnace grate, W, Tinkham.... o 106,457
Gas apparatus, C. M, Gearing..... 165,608 | 8,560.—Caxrer.—J. Flsher, New York city.

8,561. —Canrxer.—T. J, Stoarns, Doston, Mass,
8,52 —Biep Ca0x.—F. T. Fracker, New Hritaln, Conn,

SCHEDULS OF PATENT FEES

Gan, making, Smith and Goldthorp..
Gan carbureter, A. W, Porter.....
Craln meter, W. Colwell......... ........
Graln shocks, compressing. 5. C. Minear,

Gun barrels, covering for, H. A_ Siiver,. o 16 60 On 0ach Trade Mark. ... ..., g
AP, LW T ot Siass onin e e i et 166, 50 Oa each apnlication
Harvester, Gorndon, Myers, Telford, and Hubbdbard 166,000 s fore

Narvester, corn, C. D. Reed. ....... S fabhnnosue 1665, 60
Hay gatherer, P. Russell............. oo

Holsting tongs, W. C. Frederick.
ook, hat and coat, C, H, Winton, ..

On appeal ©0 Extmusers-in-Chief.......
Un appeal to Commissioner of Patents,..
Un application for Helmuo......ovuuuees
On NUDE & DIRCIAIMEL. «ovevvierimreneans

Hoop fastening, W. Spalding........... 106,004

Horn, ete,, making articles, W. F. Niles, m:m On an application for Design (3% yoars). 810
Horseshioo, J, H, DOTEAD............... 10,018 | OF "","" s g D“D I"'m Qiyearn).. sie
Hose nozzle, W, Thomson.,... .. 100,651 il o Qdyours) oo 880
Hose spanner and koy, A, J, Barnard,, 160,402 A n

Hose, waterproof, 8. W, Daker,,......... 104,550 c wm PATm

fHydrant stufiog box, ote,,J. P, fiyde 1,011 | LIeT OF PATENTS GRANTED IN CARADA

Tee creamn, ote,, measuring, F. Watkina,

Teo croepor, A, J. R, Phillipa... ....... i August 7 to 19, 1875.

Indicator, station, L. V. Adama., » 1,0

Indicator, station, 8, M, Dewey,, . w 165101 8 1.8, ¥ Aug:
Induction cofl,J. G, Vettor, ,....,.... R e 166,448 'I:‘:l';c;;n“' O T S RN RS o
Iron and steel, manufacture of, A, G. Cook...... 166,454 - : N
Lroning apparetns, i 35, Btk o o 106,007, 106,58 5.(:’1:.“'|‘i:’isuer. Hamilton Clty, Ont, Panoforte, Awe
Kalt fabrice, drying tabular, Groene et al. () 6,97, 6,58 | 5 o1 . W. Lowis, Boaton, Mass,, U, &, Cotpoand

) ) - . . . o . P
Lamp, @, A, Boldler..........00 oii 66,82 ror doatroying losects,  August 18, 1875,

Lantern, O, J, Bykoes,,,
Lathe, sholl eutter, A, oyl 0
Lathing, motallte, LoV, (olmes (5. s iveinns 6,50

5,002, K. M, Wolls, Toronto, Ont, Window bilodl fas
tonor,  August AN, e,

5,08, ~T. O, A, Nayley, flamilton, Ont, False top for
box stoves, August 1, 1,

5,004, D, 8, Balloy, Dover, Me,, I, &, Elevator. Aug

Life-preserving jacket, T. Richards,.............. wan ust 18, 1473

Liquide, ete,, measuring, E, E, P. Clausolles. .. .. 106,52 | 5 008, A lt' Koerber, Deriin, Omt. Reed orchestrion.
Lock tordoors,J. G. L. Martta.. . ... 106,60 | August 19, 1958, e

Loek for doors, ete,, J. G, L. Mart} 198 010 - p w' Hamiiton, fash .
Lack for siiding doors, P, CorMin........ 106,000 | Nt 1010, : - g

Lock for sliding doors, Lyon and Parker,
Loex, ttime, O, K. Plllard. ..
Loom shuttie binder, T, Hia
Marking wheel, W, M. Bell
Mateh box, T, Robertsan

5,07 <~C. F. W, E, Dittmar, Boston, Mass,, U, 8, Gun-
powder. August 18, 1875,

5,068 T, B, Wilaon, Manchester. Eogiand, « al. Fur
nace, ~August 13, 1895,

5,000, - W. Il. Wright, Baugerties, N, Y., U. 8, o ol

Medioal composition, © C, Troutman. 166,63 | Mallway track, Angust 15, 1895,
R T R R i R 104,406 | 5,000, A, Sanborn, Higganum, Conn,, U, 8. Swivel
Millstone dressing machine, O, G, Vandethoof, .. 18,57 | plow, Augustis, (45,

Motors, governor for eleotric, A, MaoConnel, ... 160,174
Mowlng knives, ote, , sharponing, 0. V, Fholps,, 100,000
Nall plates, rofling, 11, Woods. ..
Noeodlo wrappor, A, K, Phillips,
NO=tlo, OXUAUML, T, Shaw........ 1v0vess
Nut ispplog machine, 5. L. Wonaley ..
Of tanks, manhole for, W, H. Anderson. .
Organ sttachment, reed, A. Schosahut
1) wells, tarpedo for, it. 8, Orshurn. ..

8,001, G, E, Nutting e al,, Now York efty, U, 8, Steam
Urill,  August 18, 1875,

5,002, Ik, Thomas, Toronto, Ont, Cooking stoves,
August 18, 1875,

568, ~C. D. Van Allen, Guelph, Ont, Regulating alr-
dash churn and washer. Angust 15, 188,

5084, —J. P, Foote, Baltimore, Md., U, K., e al. Tudder
brace. August 13, 1875

5,005, —W. I, Gonne, Ctiatham, Ont, Hash pulley. Aug

Paper pulp engine, A, Oardner. ..., o.oee .. 106,519 | ust 18, 1475,
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5,08 =13, ¥, Lowell, Boston, Mass,, U, Horse hay

rakeo, Augustin, 187
5,047, <K, Marsland, Sing Sing, N, Y. U, K. Liquia
moter, AUgUAL 19, 1875, ]
8,008, G, Holgate, Oshkosh, Wis,, U, 8., a al, P
ving Yogetable and antmal lubn.'nu- Auaunl luﬁ:;;
5,000, ~W. M. O'Dwyer, Now York elty, U, Wagon
weal wprings. August 18, 1875,
i, =W, Iflnistod, Trenton, N, J., U, §. Locomotive

spark arrostor and extingu (shor, AUgust 10, 1875,

071, =1 Matner, Orlllia, Ont, R .
gy otary toa oaddy, Aug
6,072, J. Blauvelt, Blauvoltville, N, Y., U, 8. Self-ad

Jasting step ladder. August 15, 1878,
5,018, ~W. 8, Evans, Orryille, Oblo, U, 8

Gago attach
ment to sclasors. August 19, 1873,

WL =M, L, Oram et al,, Philadelphia, Pa,U. 8, Flex
ible mandrols tor bendlnu pipo, August ll. mn
5,0™.-0, B, Thompson, White Ash, Pa,, U. 8., ef al,

Carriage. August 19, 1475,

Advertigements.

Baok Page « « « « « « $1.00 a line,
Insldo Pago « « « « « « 73 conts a line,
Engravings may head advertlsements at the same rate
memnmml,m(hcumrm Adver-

{4 must be recelved at pudli affice aa
Wﬂhﬂhumlwwappearmmm

BAIRD’S

FOR PRACTICAL MEN.

‘Wao will continue tho business of INDUSTRIAL PUBLISI-
Ill nm }\m)xulu.ln. u nenwton. with the addition
ublications f‘ assortment of ENGLISH
ﬁ.\' l)

2",

of
MERICAN SCIE\ IFIC AND PRACTICAL

ur uew and enial CATALOGUE OF PRACTICAL
AND SCIENTIFIC BOOKS-—9 pages, 8vo,—sent free 10
any one who will furntsh bis address.

§2™ A Select List of Books on Metals, Metallurgy.
Strength of Materials, Chomical Analysis, otc.; also, one
on Hteam and the Steam Engine, as well as a Catalogue of
a Choleo (‘ollecuon of Practical, Scientific and Economic
Books, with prices, sent free upon application,

HENRY CAREY BAIRD & CO.,
INDUSTRIAL PUBLISHERS AND BOOKSELLERS,
406 WALNUT STREET, Philadelphia.

The Most Important Invention
of the Age.

DUTTON’S
Portable Burial Vaults

ParexTep APRIL 6vm, 1875,

By Its use, bodies can be preserved from all action of
wiater or alr, and moluuu:m of vermin,

ving shows the vault clored up. with
over thc ace, 88 used for setting away In tombs; 50 L,

by removing the 1id from the cofiin or casket, and raising
the cap from the vault, a friend may look at the departed,
if it be deaired. Can be cemented and lowered Into a
watery grave, Are also designed for outside protection
of coflin, doing I'll) eotirely with the wooden box.

We warrant them to possess the following polnu

Lightoess: Durablifty for 100 years: Ease of Adjust-
ment, requiring no more than the usual time st the grave:
Pcrlocl uedom from Rust, and from the Action of Alr

rul@ nnd Shop Righta for Sale, Send for one of our
u.n(ed circalars, which o%nmoue hlﬁheu testimo-

Oskalooss, Jowa,

AGF\TE WA\TPD—To Soll Rights of R, David-
son's Improved Floor Ci "r nd atamp lor clren-
lar, Territory.

Evaoston, Wyoming
ey Agents' Profits per Week.
$') { 60 wl.lel:iwo“ 1t or forlcugwu New ar
te
ugm’n“*‘ ; CHLDBS‘PEI{ 267 Broadway, N

o8 pent free toall,
v. Y.
W ANTED.

An energetic man to control the sales in cach city and
connly. o nn nnlcle in xho 5roclery line. of aally con-
1

very h ron(o Any
active, lm.em‘enl man, with littie capl

make

45,000 per Annum—aln l'aononble 'lcxﬂlmnc. cu bust-
, enclosing stamp for an

oy rsﬁz D5 EBMA.\(.I'. Chester, N Y,

MADE TO ORDER
promptly., Lrowr

Castings Worx our Specialty,

L {glﬂ(:h'l'f)h' & CO,, Iron Founders, Pittsburgh. Pa.
PILES
ROSE BUDS IN WINTER.

Now ndy,~Roses for winter bloom, snd fall
planting, \Aeuynd strong Pot Roson that will bloom
q-lc‘kl{”:lqtely 1‘3 ml::‘llﬂ}'?:h:l.llrdn Purchasers' cholce
of splen ever bloo

4 6 1.00. 12 FOR $2.00.

Hee o lmnl dmrlyuve catalogue, containing fall
dlncuunl for culture. ‘:6‘54-1‘:! fn-éolo all 'hn [ 6’”

A N

s lTalue Growers, W’fol Urove, p._

Supenor

.4 Sure Cure. Tnul box free, Send hnmpn
F. W, PUTNAM, 95 East Broadway, N.Y.

C hnlcr Lo

n?o mb-'lﬂ- 6 samples (Prepaid) of
WH\DOW PRINGS
|

For supporting and locking upper and Io-" uahuof al
led spring, but one forged from best
. We STAMMOND, Le wisberry ¥ ork Co.,Fa.

u AYO'S PA " CUTTER

T —TP LT
nd for Hllustruted Lﬁcuxr [ nclnnnl mnlo .
lor mm
G

STQVBS
own Ilrwvna Law's PaTexy
wixe Macurxs, Forcirculars

TREVOR & CO., Lockport, N, ¥.

2.

m-’v

o{ the well
ou AND HEADING

! > RK &
‘PATENT SELF COILI X

‘a0 bo readily fitted to Htore Fronta
"I((\(W and -ﬂurdln1 |-mlu(un‘vr-uvv||m| also
Btare Fronts, Private Houses, Ofle
or balance ‘"h‘"“' nnil cannot got out of order,

work wolland give full power clalmed,
Engine and Boller complote, including
Govarnor, Pump, &c,, wllln shipping
boxing, st the low price of

8 Horse Powor.........8202 0
e ¢ 5 . g 50

¥ Put vm Cars at Hprlnxnrld Ohlo,
Addres

_JAS. LEFFEL & Co.,

Springfield, Ohigy or
™ 0 1, nu-m Ntas New °Lru brlc City.

t’s Paten

T8 'l‘OOLS

Le(“o
MALHINI

Re :Iun-d Pril
l:(:l lr‘v‘:n ])Pp, 5 ln J Keyor

8toel

Iron & Steel Clamps, Dig ')og arnp D y
l-.xpnndlne Mandrels &t‘ Borul for Intest P
LE COUNT Bouth Norwalk, Conn,

“The LITTLE MONITOR" SEWING-MACHINE

The Greatest
Achievament of the
Age. No Shuttle,
no Bobbin, no re.
winding ol Thread,
Uses the Commar-
cial Spool diract,
makes the * Lock
Slltch 'the''Chain
and the
i Ornamental ' Ca.
Mble Stiteh." Lib.
foral Discounts 1o
Kond and roliable
BAgents. Seond for
a Circular,

G. I..DULAN'EY&C ,8378rosd,w__1 N.Y.City.

fns been Invested In Stock
250 to 310000 l’rl\noﬁu and pald 900 ‘;l‘:x
cent. profit, "uow 1o do ft,'*

book on Wall Htrect,
sent free, ToMBrIDOE & Co, Bankers, 2 Wall 8¢, N. Y,

Small Tnolu of all klndl' also GEAR WHEELS, parta
of MODELS, nnd matorials of all kinds, Caatings of

Swmall Lnnmn Ines, Slide Rests, &o, Catalogues free,
GOODNOW & '{uu TMAN, 23 Cornhill, Bo-tgn Muss,

ALCOTT LATHES lor

Broom, Rake and Hoo nnndlcl.
HILLS, 51 CortlandtSt., N. Y.

BLAKE'S PATENT
Stone and Ore Breaker

Onnnu all hard and briftle substances to

uired size, Also kind of
hon tor Bouw and éor %oxnyrrl. &c.
Address R CO.,
Now Hsaven. Conn.

OMPANY'S

NG, REVOLVING STEEL SHUTTERS

Hear “Ilall;;r'l"u,r ithar o -‘nlnu- mnlnu them FIRK AND BURGLAR
on, nud Sehool l'nnltluun Clark's ahuttors aro soif-soting,
lhr{lun handsome in appoarsnce

III'T‘

EILN (o varlons kKinds of wood, saltabile for
require no machinery

And are the |
::::llh!‘n;"rollnnn:"v:n; ‘:L'”I:vrh:\llh(lv;““(u ‘lll:‘:{ﬂ': 45(’:':"“» ull;llnr Dalaware and lhl-hnu't ‘anal N‘:n‘n:?l:\l “"'\'uf.'.'ﬁ: l'a.u:
, « 8
are endorsed by the leading arohitects of the world  © C1Uy use In every principal eity tiroughout Karops,
JAMES G, WILBON, Mansger, 218 West 26h fit,, Now York,
. EE o =1 1 and at London, Parls, Vienna, Beriin, \l-llmuvnr &o,, ke,
IIll()K“ ALTER l(\(ll\l"
1 h 1 'St lmproves .
Compact, Substantial, Economical, Exool"or Double "' "'”:' Inel alng
and Easlly Managed, huurnnlnvl 10 doe, Baws, thirty lntm

Bawlng Pafterny Proy nd Wood
Lo the value of ¥4, A new device
for llrh!mnlnu Naw, Power Drillin
attachment, Wrench, Ol eup, ‘lbﬂ
Norow driver, Speed mv-lmlu por
minote. Saws 1y 1o, tinek. Frice,
compiote, easod and delivered on
Doard cars.or at Kxpross office 8137,

BMALL BTEAM EN NGINES,
with copper Boller, to drive Ihml
Lathes, Soroll Baws, &c, 100 Soroll
Work 'I)ulyn- Free on receipt of

UEO, PARR, Buftalo, N, ¥

samp,
Haw only, without Attachments, $9.00,

I‘illl“\' B-TWO \AII ADLE INVEN’

I VALY TIONS, Olieap,

Yord Bt,, Rochester, ¥, ¥,

{TONE SAWING MACHINERY

MERRIMAN'S PATENT. ALSO.HAND AND STE A

OERRICKS & TRAVELLERS,

THOMAS RPSS, RUTLANC

"PATENT

lnd Moldln Machines, Gray and Wnod'l l'lnnnn. E

olllng Nur rbors, and ‘other wood-wor

A

EAGLE FOOT LATHES,

With Scroll and Clroular Baw Attach.
ments, Slide Keat, Tools, &o ; also stmall
e

est designs, wuperior Aulsh
Prices, Our new Catalogue descrs
these and every Loo) necessary for the Al
steur or Arttzan, Bend for it,

WM. L, UHHI"{ Co, firk
¥ & 9 Liberty Ht.. e'

LABS OULDS, for anJm IAmpl
Baotties, Iuk Stands,ete., made by H, BROOKE
15 yoars Cos. WiiTe asd (.lnll Bre., K. Y. For any

thing new in giass, you will require & mould (or die).

Every description of moulds for giasy, rubber, zine
ete, Bend mode: or drawing lu:m lump

|

8,000in Use !

Blake’s

STEAM PUMPS

for every possibile daty, Bend
for Illustrated Catalogue,

B() F.BLAEEM'F'G CO.
& 7 Liherty Strest,
New York,

% and 53 Bouth Cana
Bt., Chieago, 1.

MACHINERY.

IRON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION,

Cold Rolled Shafting.

HANGERS, PULLEYS, COUPLINGS, BELTING, &¢
&c. Bend for lliustrated Catalogue snd Price List.

GEORGE PLACE,
121 Chambers & 103 Reado Sta. W. Y. Clty

Cor. Causewsy nnd Friend |
Hta,, Boston. Mass, ]

WOOD'S MACHINE CO.,

1 L rl Hl
Mud for Ciroulars, eto, 4

¢7 Budbury St., Bonlon.
Fl\) TOI)I,N FOOT LATHES, SAWSH-8end for new

Catalogue, Ilu-ln(od Free to all, JACKSON
TYLER, 16 Gorman 8t,, llulllmm«, Md, AGRFUN -

The Myers <

Portablo Engine, 1,5,6,8 h.p. Some-

lhlni new, best for price, Clrculars,
AS, Praox, A Reade §

Rellef Plates for Book, Nowaspaper, Catalogue and
Jlreular lustrations Cheaper than Wood Cuts, The
Selentine Awmerican uses our plates. Send stamp for
lllullrnwd Clrcular,

THE IMPROVED

NIAGARA STEAM PUMP

93 @007 Peari 8. Brooklyn, N. ¥
Agency at 40 John St., New York.

Hubbard & Aller.

SOLE MANUFPACTURERS,
ENGINES aAND Bo.

ADVFMER.» WHO DESIRE TO REACH COUN-
try readers fm the Weal, can do #0 In the best and
chelpeoz manner by using one or more sections of Kel-
1088 oGrux Newspsper Lists

EW PATENT CAR ror INCLINED PLANES,

conveniently arranged to carry P \SsE\GERS and

HICLES at the same mne Deseript Cucnlu sent

on lpplluuon Address J. EARNS Civil Engt-
neer, N. W. Cor. 4th and Race Sts., Clncuuuu Ohto.

NONPAREIL

FARMAND FEED MILLS.
Bone, Drug, and Spice Mills.
10 sizes for Hand or Power.
Conical French Burr Stone
Flouring and Corn Mills.

Tlast'd anphlﬂ ’Ir.;:’ Address,

B ASON'S PAT'T FRICTIO‘I CLUTCHES

manufactured by Volne Mason & Co
Pmﬂdence R.L Agents, L.B.B OOKS mcmr street.
New York: TAPLIN. RICE & CO Akron, O

P. BLAISDELL & OO..

Worcester, Mass.,
Manufacturers of the Blalsdell hten! Upright Drills and

other first-class Mechanic's Too
E IMPROVED CELEBRATED

A'IQ STRONG HEATER AND LIME
CATCHER removes and prevents Scales
in the Bollers b{ supplying them with
pure water. ] save its cost In el
within one year, All parties using steam
should huc one.

or particulars and ciren-

lars, addross

llAl GHMAN, CURTIS &
KN MANUYACTU RENS,
Toledo, Ohio
Machinists W A\TI:.D to aot
as Local Agents,

STEEL CASTINGS.

Bolid and Homogeneous Guaranteed tensile strength, 35
tug s 10 square inch. An Invaluable substitute for upen
sive forginge, or for Cast Iron requiring great streo

Bend for oircular and price st 1o OHESTER nTrrL
CABTING C) . Fxellos bt., Philadelphin, i ».

NING &uncumo
Nc MORTI1S b
TENONlNG RESAWING, SHAPING

BAND & SCROLL SAWS &c¢. &c. 4

MOU

. KEL GG.EJncLonS( Chlcago, N1,
Ladies

Cu make §5aday In thelr own Clty or Town®
$77 DO A WEEK to Male aga Female Agent, In thelr

Address Ervis M'»'G Co., Waltham, Maas.
locality. Cocu NOTHING to try 1t. Particulsrs
7" p. 0. VICKEEY & CO., Augusts, Me.

free! An
The TOLL-GATE! Bri ','J.‘.‘“,‘,‘,{fé’&imu to
find! Address with uump. C.ABg

Bradley’ 8 Cushmned Hammer

larger capacity, s
more durable, takes up
less room. does more and
better work with less ex-
pense for power and re-
vun mm Any other Ham-
mer in

Guaran ecd A8 recom-
mendcd Add
DLEY

Company,

STRACUSK. N. ¥

SAFETY HOISTING

Machinery.

OTIS, BROS, & CO

Ko. 348 BROADWAY, NEW YORK.

STEAM PUMPS.

FIRST l'lllZ}iL\’lE\'\\ PFARIS, NEW YORK,

TIMORBE, BOSTON

u\uledlm rovements,
ALK IRON WORKS,
south Norwalk, Conn.

The HOADL
PORT BLE STEAM ENGINE

AUTOMATICAL (uv OFF RECULATOR
anve

BAUANCED WM

Send for clrcul.r ol rocent
HE XOR

=
™
S
3
™~
~
S
=
“
==
=
~
=
=
)

THE BEST."’ MOST ECONOMICAL ENGINE o**
FOR CIRCULAR

C.HOADLEY CO. LAWRENCE MAS
!AGNETB—Pommont Bteel lhgnetl

orm or Alze, made o order by F, BEACH
c‘u), l'u u‘r’ul Bt,, Now Yorx. Mskers ol e cele-
bratea Tom Thumn 'and Minlature Telogmph Instru-
mants,

lTlll;l(ﬂ\' Ill GG .k lll(‘llAllDSO\' Man-

ufacturers of Woodworth lluﬂuf 'l‘unmelnz
and Grooviog Machines, Richardson's Patent TOVe:
Tenon Machines, Mortising, Moulding. lnd o-Saw

Machines, and Wood-Workin )lu:hmnr) gonemlly, %
Sallsbury Street, Worcester, Mass,

INCINNATI 0.

riy oocupled by K, DALL & €0.)
l..“:l'?oslrvutll"ln:n\'ru ‘ol J. I)l G0, B M, RICHARDSON,

Patented 1862—187+. BOLT CUTTERS.

Dies open and close and Eolt
thrown out automatically.

Oge pattern, holds finished bolts
on centresand threads them with
greater accuracy and uniformity
and ten times as_ fast as a chaser
in a Lathe. Highest award of
American Institute, 1859 & 1874,

Wood & Light Machine Co., Worcestar, Mass.
make all kinds of [ron Working Machinery-
Also, Shafting, Pulleys, &c.

A or $100 fo'lelted All the Xew and Standard Novel-

Chromos, &c. Valuable Samples free with circulars,
“ORIENTAL NOVELTY CO., 111 Crambers St.. ¥ 7"

Stone Channeling
oR

Quarrying Machine,

GENTS WANTED—$40 a Week and Expenses,

WARDWELL FPATENT,
FOR CUTTING STONE INTO VARIOUS SIZES
AND DIMENSIONS IN ALL KINDS OF
QUARRIES.

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

INDIA RUBBER,

For Inventors and the Trade, made tath any pattern at
ahort notice, by F. H. HOLTON, & Gold 81, New York,

Established In 1860
& Matching,

Moaldt Re- ﬂu and Tenonlng Machines. sorcll
Saws an Wood-Working Machine
JOHN B. bcns\cx S SONS nnunn

Send for Catalogue. 15 Liberty hu.a Y. City

AGENTS WANTED.

Men or women $34 3 week. Proof
furnished. Business pleasantand hovor-
able with no risks. A 16 page circulay
and Valuable Samoles free. 83 A postals

R card on which to send your address
- costs but one cent  Wnite at once to
- F. M. REED. STH ST.. NEW vouK
and
USORING S sL ik
A .
DROP PRBSSB& MIDDLETOWN, CON:
John Cooper Engine M'fg Co.
MOUNT VERNON, OHI10,
MANUPACTURERS OF FIRST CLASE hT\ n\ \ll\' E\
GINES, S to (U H. I, m).r.\m.}. AN | .
LAR SAW MILLS,' STEAM O1LERS AR\
BOILI\ILB MILL AND )A(T()ll\ MAL Ill\l\l‘\ &o.,
Burto GRIST MILLS, guarantecing % Banuxrs Frovs
witit OxE Tux nlnl' ( oL, or 30 Barrels Floar with
One Cord Bes also, Englnes 1o raw on 3ibs,

coal per hour per lndluxni horse power
Send for circalars.

IIPROVBD MACHINERY for STAVE
llud Shingle nn-l Handles, Cabioet Maker's Machin«
50‘““ Lathe, Durkee's Automatio Mv Nlll

lm IOV e Koy Seat Lultln;.l‘ulle’ Bort nzm
achlnes lndhl Drills, Steam Buglues, & Jey' . \\-
neering Ms Nnu. Cable and Sheaves for u-uumllunj
Power c.0 to. T. R, BAILEY & VAII.. Lookport, N,

M E. 00[“.?.?09‘!!'.}. J.

All sizes at low prices,

STENCIL DLES offo it

ovfnn CW!NH Sea,
cluu K Chtch.

8 M, BPB ‘ﬂl‘l&:‘ml‘-- “ »




Ciroulation larger than that of all the
and monthly publications de-

voted to Science, Manufactures, Me-

chanios, Inventions, and Engineering

combined, published on this Continent;

therefore its value as an advertising
medium cannot be over-estimated.

It goes fato all the machine and workshops In the
country, and (s taken at the principal iibraries and read.
ng rooms In the United States and Europe.

A business man wants something more than to see his
advertisement In a printed newspapor, He wanta elrenls-
tion. If 1t s worth 25 centa por line to advertise o & pa.
per of three thousand circulation, 1t I worth $3.33 per
Hue to advertise ln one of forty-five thousand.

We tnvite the attention of those who wish to make thelr
business known, to the annoxod rates:

Back Page, =« = $1.00 n line oy
Tuside Page, ~ - = I3 8 lee e oN.
Business nnd Personnl, 1.00 a line

Engravings may head sdvertisements st the same rate
per line, by messarement, a8 Lhe letter press. Adver-
tisements must de received at the publication office a»
carly a8 Friday morning to appear in next issue.

1f you wish anything in the mechanical line, sdvertise
for it 1n the SCIENTIFIO AMERICAN,

1f you have patents or machinery to sell, advertise in the
SCLENTIFIO ANERICAN,

Address the pobilabens.

Munn & Co.,

37 Park Row, New Yerk.

Engine, Spiudie, & Cylinder Qil, E. H. Kxiioe0,
lttﬁ\u'f-(...{.\ .lmnun{:un-une sest. Established *58,
\ TAXTED—A SECOND-HAND EDGING MACHINE,
with two spindles. Mast be in first rate order.

Address YALE LOCK M'F'G CO,, Stamford, Coun

RIFLE AIR PISTOL.

'* Useful for preparing one for the more
serious hanaling of the ordinary rifle."'’
W, T, Suxzxax, General. POPE BRO'S,
Manuf's, 45 High Streetf, Boston, Mass.

NGINES & BOILERS new & 3d hh'd. perfect condition.
Very cheap. Adaress BINGHAM & RICH, Ol City Pa.
}:OR SALE~One Second Hand Car Wheel Borer

and one Screw Wheel Press; (o perfect order. Wil

be soid very cheap, Inguire of G, 8, WORMER & SONS,
Michigan Machinery Depot, Decroft, Mich.,

TO INVENTORS
AND MANUFACTURERS

TEe 441h ExhiMtion of the Amerfesn Inatitute will open Rep-
Sember ik 3 Machinery will Do recelved afier Auguat 16th, olher
gadc afler Augwet 398, For partienlars address ** General Sop-

t, Amerioas 1 New-York.'

WHIPPLE'S
Patent Door Knob.

Awaréed s Bronze Medal at the American Institote Falr
for 1554, The Jn?u say: *~ We consider this method of
fastening DOOR KNOBS a great lmprovement ever any-
thing yet Invented for the purpose, as It obvistes the use
of wide screws and waahers, and can b regulated to sult
any thickness of Doors ™ Send for Clronar.
THE PARKEE & WHIPPLE COMPANY,
West Merides, Conn_, or # Chambers 82, X. Y,

Hum & Co’s Patent Ofices
Established 1846,

The Oldest Agency for Soliciting Patents
in the United States

TWENIY-BIGHI YEARS EXFERIENCA

E

MORE PATENTS bhsve boon sccured througt
hils sgeney, st bome snd abrosd, than thirough any other i
be world,

They employ sa thetr sssietants s corpe of the most ex-
perienond men M examiners, specificstion writers, and
drafternen that oan be found, many of whom have been se-
cted from the ranks of e Patent Offes.

SIXTY THOUSAND ivators bave svalled
Wemsaives of Munn & Co.'s sorvices tn examining thelr in
ventions, and procuring thely patenta

MUNES & 0O, s connection with the pubSiestson of the
BCIENTIFIO ANEEICAN, 0OOUNGE W0 exmmine lnventioms
ounder with laventors, prvpars drawings, specifications, and
ngnmests stund L g AP O ation 13 e Patent Offcr
Poying the government foen. aod waleh ench case step by
Mep while pending before U exsniner., This §s done
through thelr branch office.corner ¥ and Tth Strects, Waab
sgwe.  They aleo jrepare ana flie cavesta. procare design
patenta, trademarks. a3d reissuen sttend W repctod cases
(prepared v,u-hvmumnmumw”
rigsta, stund W btrfovnom  give writles optaions os
matiers of Wirngement, farsieh coples of jetenta [n fae
stnd 10 ewery brasch of petent bustioes both in this and
B ‘orvign countries,

Patenta obained s Osnsds. Engiand, Franoe, Beolginm
Germany, Rosds, Prusis, Spsin, Portogsl, the Britied
folonios, and ol olber countries whare patenta an
grated.

A special notion I made in U BOTRNTIFIO AMENICAN O

foventions patonted Warough hde Agency, with U
sane sod rosldence of the patentes,  Patents are ofler
sold, In partor whola, 10 persons  sttrsoted o the tnyenthor
by sach notios.

A panphiet of 110 pages, contalning the wws and full &
rections for obtalning United Btates patenta slso s cironins
periaizing sachustvely 0 Foreign Patents, stating cont by
ch couztry, Ume prasted, ete, sent fres.  Address

MUNN & Co,,
Pabliabers SCLENTIFIO AMERIOAN
87 Park BRow, N, X.

Sramon Ornon—Corner ¥ dnd Tih Ntreews
Waskiagin v, 0
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Mussns, Exunson, Foup & Co., Boaver Falls, Pa.:

1Rk what 1 etate, and will back It up,

course of buslness: and in every instance we ¢l\-y

OLD ROLLED
SHAFTING.

I'De (Aot LAt LhiA Mumu’ nas I8 per cent greater
strongth, & finer fAnish, and Is truer to o, than an
thor In use, renders (it undoubtedly the most economical,
‘0 Are also the sole manufacturers of the CRLERRATEE
(f\-x.un“hl'u. Couruuoo.dw? ?m“.lh w“lf-'\‘h-‘.’.?l e:l
ele,, Of the most approved styles. 00
topllcation to OV JONES & LAUGHLING.
‘l‘q Stroet, Pd and 8rd Avenuos, Plttaburgh, Pa.
1W 8, Cannl at,, C

.y Chioago, 111,
Look's of this HhAttng (b

- nafting (b store ana 1or sale by
FULLER, DANA, & FITZ, Boston, Mass,
gxo. m..{(!£a b, 1 ¢

1ERCE &

UALING. .?a??.....'.r e Mes
TII11

1 WROUGHT
.+ IRON

"

BeAmS & GIRDERS
'rﬂh‘. Union Iron Mills, Pittsburgh, Pa,

The sttention of Enqneen and Architects Is called
to our tmproved Wronght-Iron Beams and Girders (pat-
tented), In which the compound welds between the stem
and , which have proved so objectionable (o the old
mode of manufscturing, are entirely avolded. We are pre-
pared to furuish all sizes at terms as favorable as can be
obtalned elsewhere. For descriptive lth b address
Carnegie Brothers & Co., Union Iron Mills, Pittadurgh.Ps

Todd & Rafferty Machine Co.

MANUFACTURERS OF
T™he celebrated Greene Vartable Cut-Off ne: Lowe »
Patent Tubulsr snd Floe Boflers; Plaln Slide Valve -
tonary, Holsting, and Portable Engines. Bollers of all
team Pumpe, Mlll Gearing, Shafting
« Rope, Flax and
n Manufacturing Co.
; for Judson's Governors snd Stop-Valves;
Sturtevant Blowers; and Diff
10 BARCLAY ST.,

0
WAREROOMS
WORKS PATERSON. NEW JERSEY

ICHARDSON, MERIAM & CO,,
Manufacturers of the Iatest improved Patent Danfels’
snd Woodworth Planiog Machines Matching, Sash and
Molding, Tenoning, Mortising, Boring, Shaping, Vertical
and Cireular Ro-sawing Machines, Saw Mills, Saw Arbors,
Scroll Saws, Rallway, Cut.off, and Rip-saw Machincs
Spoke and Wood Turning Latbes, oas other kinds
of Wood-working Machinery. Catalogues and price Usts
sent on spplioation, Mapufactory, Worcoster, Msass.
Warehouso. 107 Liberty Btreet. New York.

New Orleans
Pacific Railway Company.

Nxw Onrxans, LA., August Tth, 1875,

Cash Proposals for 8ix Thousand (6,000) Tuns of Stee
Ralls, welghing 5 Ibs, per yard, and {n lengths of 30 feet
bars, are Invited by this l.‘ompur?n Dellvery to be made
in three equal installments, durfng the months of Sep.
tember, October, and Noyember

Also Fish-plates, Bolts and Nuts, Spikes, &c,, required
for above length of ralls,
All to be of beat quality,
E. B. WHEELOCK.
Pres. N, O. Pacirio Ratrway Co,

S 2= EMERSONS PATENT PLANER SAWS ARE SUPERSEDING ALL OTHERS, SZA2 /OR ONET¢
A 5~ EMERSONS PATINT CUPPER SAWS EXPRESSLY FOR VERY HEAVY FEEDA "
W 25~ EMERSONS PATENT FLANGE TOOTHED SAWS. SAME PRICE OF SOLID SAWS.
TENT UNIVERSAL ANC ADJUSTABLE SAW SWAGE SENT PREPAID ON RECEIPT OF F

cE157 7o EMERSON,FORD & CO BEAVER FALLSPA. ™

Wiy tested your Planer Saw, and will atake $1,000 that I can .

foet orl:\.nmblx‘:‘:rn.:l?\?‘?{x; v’m than ny“’ othor mill in th‘lo aounty (;l\u with o Solld Toothed Saw, A;Allﬂ yj:lél(m’slmh
ours, truly, .

Wo have nover soliclted a sfngle testimonial of our Planer Sawn.

full name and address,

HARD TIMBER

RICE §500

WATYNESBURG, GRERX CO,, PA,, August 16th, 1875,
saw from two Lo six thousand

‘ome i the rogular
Those published cg” A C({

NOYE'S

Mill

are the largost In the United Btates, ‘nwkmno Burr

MI "ortable Mills, Smut Machines, Packers, M1l

Ploks "Wator Whaols. hulleye and Gonringt, #pocially
0

logrue
adaptod to nour mlllo.."qlf.ng‘n;"ia:l 0) Yumato, N. 1

Niagara
[ e SteamPumpWorks
EsTAnLInmRn 1562,
CHARLES B. HARDICK,
No. 28 Adamns Ntreet,
BROOKLYN, N, ¥.

DITCHING and EXCAVATION.

RANDOLPH'S PITOHER Axp EXCAVATOR: Stmple,
strong. and adspted 1o all sofls reasonably free from
stumps or large stones. Wil do the labor of 100 men,
seadily, at the cost of ten, Machines of all sizes, cut-
ting from three inches wide, three feet doep, to 36 inches
wide, four feet deep, Extra sizes made to order, Clreu-
Iars, &c,, sont on ap Heation to
RANDOLPH BRO'S, 111 Brosdway, New York.

Pgrtlam! Oeme'gg:
Yrom best Lond ufscturers,
e J:‘HI?IIIKA.\'D sCoums, N,

A Practical Treatise on Cement furnished for 3

DAMPER A¥D LEVER
REGULATORS GAGE COCES.,

MURRILL & KEIZER. 44 Holllday St Balt.

HARTFORD

STEAM BOILER
Inspection & Insurance
COMPANY.

W, B, Frawxune, V. Pt J, M, Acczs, Prev's
J. B, Puxncs, Ses.

HARTYOND, CONN.

GLASS OIL CUPS

of all kinds. Brass Fittings for Steam, Water and Ges.
Broas d for Catalogue.
vold Rt New Vork.

10 Sen:
HILLARD & HOLLAND

Machinists’ Tools.,
K HEAVY AND IMPFROVED PATTERNS
LUCIUS W, POND, m“unoruuhl.

orcoster, nus,
WAREROOMS % LIBERTY 81.. M. ).
LatAes, ners Boring Muls, Drills.and Gear Ous

resalts.

factory enabled the
ufscturer can affo:
tory,
thelr goods,

LOW-PRIGED ENERY W

Made and Introduced by Inexperienced men, have resulted in faflure, dissatisfac-
tion and distrust of alf Eme
nof be sold at a low price), when bought direct from the maker, properly intro-
duced and treated with the same care as other first- class tools, yield Grst-class
No metal working tool In existence will save ss muach money as will a
well mounted Emery Grinder, l:meg ¥
and cullled ron which reslst all the efforts of other tools. A Tanite Wheel, prop-
erly mounted and used b
could do with file and vise In & week,
roprietor to dispense with the labor of 30
[Se pan alors u;‘:uy one imrry Gdrlndcrhtar ehn;ry two vises in his ,fu:-
Al only with standard makers, and you buy their experience as well as
Address THE {I‘E C

CED ENERY WAEELS

Wheols, Standard and reliadble goods (which can

Wheels will readily shape hardened steel
& skilied man, willdoasmuch work ina 84 the man
The Introduetion of 6§ machines In one

men. Every man-

AN

Tawrence Scientific School,

HARVARD ONIVERSITY.

'l‘uls Bchool provides a four yoars' course in

l".n{(lnrrm.x,lcu!lnn 10 the degree of Civil Englnoer,
or Mining Engiueer: and throe years' courses in Chem-
Istry, In Natural History, and i Mathemntios, Physios
and Astronomy, each of which leads to the t(nnrrn of
8. B, Alarge portion of the Instruction Is the same as
that given to undergraduates In the College, Students
of the Bclentific Sehool ecan occapy roomas In College
Bulldings and boara at Memorial l’-ll. The oppourtuni-
ties for students in all the branches above - mentioned are
very great, the University being amply provided with
Iaboracorios, spparatus and collections, Examinstions
for sdmission will be held September 30, and October 1,
beginning at 8 a. v, For Information sddross

JAMES W, HARRLS, Socrotary,

IRON AND STEEL

DROP FORGING.

OF Bvery Deseription, ot Reasonadie Prices.
The Hall & Belden Company, Danbury, Ot

THE HEALD & SISCO
Patent Centrifugal Pumps,

VERTICAL & HORIZONTAL,

Firet Provsiwess st Now Orleans, Cineinnatl, snd New
York. ‘' Medalqgr Special Award,*”
Amearican innl tute, IN72
Perfect satiafsction guarantoed, The cneapost, simplest,
strongeat, most efficient snd popalar Pump in use, for
-mptyluﬁlhq dooks, Coffer-dams, we ,and for use In
.,

Paper ¥ anneries, and Factorles. ATEAM P MPs
Yory law, for Wreoking, Dredgtog, [rrigating, oto, Ilins-
tratod pamphlet, free, Nearly |00 reforences 16 sctusl

Cusiomers. Ul pages firet class testimony Address

HEALD, BI8C0O & CO. Baldwinsville, ¥, Y,

' TATHES.
K. LEWIR, Gloveland, O

1 r
FOO
WM
MPORTANT FOR ALL CORPORATIONS AND
MAKF'G CONCERNS. ~HBaerk's Watchman's
me Detector, capabie of arstely controlitng the
maotion of & watchman or satr an ot the diferent sta-
Lhoms of his beat.  Bend for of ar
J\l. ﬂ*'l““. F, 0, Bex 970,
o Be wuit againet lmbacuser 4 (
Yah gecided 1o my n
Bave been commmenced agalnet Lmy
g, pontrary to the order of the Coart

Hoston, Manss,
b, of New Y«

nd ong
Slock with & serion of aprings In the caver, and marked

Cislly the

Fat’a Oct, 0, “I, Porsons using these, or any other
clonks (nfricging ob tay Fatent, will be dealt wilh aee or
Alng 1o law,

Stron n‘:l:l. Monroe Co., Pa,

LJ
ENGINE LATHES, DRILLS &c. Send for Price List.
NEW Iuvin MANUFACTURING CO.,
ow aven, 0.-..

THE BEST INJECTOR

For Locomotive and Stationary Bollors,
FRIEDMANN'S PATENT.
Over 15,000 Now In Use Hore and In Europe
Throws more and hotter water, with less stoam. than
Any others, It hastwo Waterways, ixed Nozzles, and no
movable parta to get out of order
NATHAN & Dls%\'l' 14, Sole Manufactarers
~ o
£~ Bond for Catalogue, lhc"“’ 8t New York.

]{ OGERS' TANNATE OF SODA BOILER
SCALE PREVENTIVE, JOS, G. ROGERS & CO.
Madison, Ind. §F" Send for book om Boller Incras.

tation.

Diamond Solid Emery Wheels.

Frioss~Sxy, §1.25 80, 0099 1202 L 05,50 1ox2, 912.90;
X2 $16,00; B, 19,90( S0xY, Bt AN other shos -

porvenate prices.  Fast cotiing, free from glaxing, the
Are the boat Bolld Emery Wheels, Glive diam nf‘mlf:
I your order for wheels, Kmery Grinders unoqusled b

ANy In the world. Address AMERICAN TWiIsT DRILL

O, Weonsocket, B, 1
ASKELL'S THREE CYLINDER PUMP—
Hand or Power, Cheaper than s Steam Pawp.

!\n vuiwoar & Rowry Faomp-do more work, with loss
Power, than any other pamp, Not Iable to get out of
order, Any blacksinith eab ropair 1t Adapled o any
Kind of hard work. Send for Clrovar,
CHASE MACHINE COMPANY, Boston, Mass,
NGINES AND BOILENS, New snd Hecond Hand |
qllun wddross
'K, Ol Olty, Pa.

.

U
ll Fortahila and Statonary, Yor dpecri
GOUDWIN & WiHir

(IVIL & MECHANICAL ENGINEERING ar

the Hensselaor Polytechnie Institute, Troy,
N.Y Jmstreciion Yory practioal, Advaniages unsur-
pasaad In this antry. Graduastes obialn execellent post.
100w, e -Gpons Sept., 10k, Forthe Annusl Hegister con

B ———
v Ve tor, Advertising Agont, Address
l_&o?ﬂ"lr._‘ﬂn!_, ork oity, !

An deutfche Crfinder,

Dicfe grofic und thitige Elaffe unfrer Ve
vbiterung  madien  ir  befonbers barauf
aufmertfom, baf unfre firma dburd) ihre Ver.
binbung mit Weihington und ben europdifden
Dauptftidvten, befondere Vorthoile jur Erlan.
gung von in. unbd auslindijdhen Patenten
bietet.

Jeder Erfinber, gleidiviel weldjer Nationalis
tdt angehorig, ift burdy bie liberalen Patentge.
feye ber Bereinigten Staaten jum Patent{dugy
fitr Grfindungen bereditigt, Unfre Firma i
bereit, geftiiyt auf 26jdhrige Erfahrung, deutidye
Grfinder jeder Beit ju berathen und ju mafigen
Preifen rafd) und pinltlid Patente ju exlangen,

Die Deutfdie Section it in den Hinden
fdbiger deutfder Imgemicure, ‘ceidie in dax
Office perfonlid mit Crfindern verlehren
twecben,

Der ,,Scientific American” witd tn feinen
Spalten bdie bebentenberen Erfindungen be.
fpredjen.

Correfpondeny erbeten und prompt beant.
wortet. Pamphletr in deutidher Spradie wes
ben auf Berlangen franco jugefandt

A breffive:

Wunn & Co.,
Scientific American”™ Patent Agentus
37 Part Row,

Waew Vask ONt»

-

EN YOU DESIRE NOOKS, SEND TO GEO, BY
STEVENS & CO., Clucinnatl, O, Ask prices or
information,

celsi “Lowest Triced ond DEST.

Larger Lurger work,
BusinessMon dotheir printing and
advertising, save money and increase
trade. Amatour Printing ddl}hl

ful pastime for spare hours. BO
Pri tin have Hmﬂt fun and make money fust
AUNG  at printing. Send two stamps for full

Prosses =Hiogpsipgr e
THE NATIONAL
Steel Tube Cleaner.
FPaTESN-
TED
Ad .8, p by dealers.
Send for Girestar. THE OB ALWERS SPEVCE CO:
foot E. th Street, N. ¥.. Agenta for the U. 8,
NON-COMBUSTIBLE STEAM BOILER & PIPE

COVERING

WITH AIR SPACE IMPROVEMENT.
Savi (L) . CHALMERS 5P'ENCE U0,
(0oL K. U Btreot N.¥.: 131 N. 204 St., St. Loath, Mo.
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SCIENTIFIC AMERICAN,
FOR 1875,
THE MOST POPULAR SCIENTIFIC PAPEB
IN THE WORLD,

THIRTIETH YEAR.

VOLUME XXXIIL-NEW SERIES

Thoe publishers of the SCIENTIFIC AMERICAN
bog to announce that on the third day of July
1875, & now volume commenoced, It will continue
to be the aim of the publishers to render the cone
tents of the new volume more attractive and uses
ful than any of its predecessors.

To the Mechanic and Manufacturer,

No porson vtygwged (n any of the mechanionl pur
sults should think of doing without the SCIENTIFIC
AMERICAN. Evory number contalns from six to ten
engravings of new machines and tnventions which
cannot be found in any other publication.

The SCIENTIFIC AMERICAN s devoted to the
interests of Popular Sclence, the Mechunio Arts
Manufactures, Inventions, Agriculture,Commerce,
and the industrial pursults gonerally ; and it i val-
uable and Instrootive not only in the Workshop and
Manufuotory, but also in the Houschold, the Li-
orary, aud the Heading Room,

TERMS,

Ono copy, one year (postage included). . .%ig
Onoe copy, six months (postage (ncluded).... 1,
006 copy, threo months (postage inciuded).. 1
One copy of Bolentfic Amoerican for one

your, and ono copy of engmving, * Men

of Progros" e IO
One ocopy of Bolontific Amerioan for one

yoar, and one copy of * Belence Record™

for 1878 . 6,20
Bemit by postal order, dmfl, or exprose.
Addres all lettors and wmake all Post Office oF
dore and drafw payable w0

MUNN & OCO.
37 FARK ROW, NEW YORM.
Car

tatning tmproved Course of Study, sed full part
sddress Fror. CHARLES DUOWNE Director, = o

HE “Bolentific American prin
CHAS. ENEU JORNSON & 0O, 8 INK. Ten
pard 8te. Pulladeiphis and 3 @oid 8t New
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Vol. XXXII1.-No. 12,
(NEW SERIES.) ]

NEW YORI\ II’TI’\IBI'R 18, 1875.

l8 20 ver Annnm.
(POSTAGE PREPALD, )

THE NEW POST OFFICE, NEW YORK CITY. The immense size, beauty, symmetry, and strength of the

On Saturday, August 28, the Post Office Department of | bul'diog, and all its splendid internal aArrangements, can
New York city moved into the new and handsome stracture | only be adequately realizod by a close inspection, Ground
orected at the south end of the City Hall Park. Wae give | was first broken on August 0, 1860, and it will have cost,
herewith an engraving (Fig, 1) showling the south and wu-n[ when completely finished, about $8 00,000. The general
fronts, and giving a good general idea of the outer appear- | | plan is an immense triangle, inclosing an open iriangular
ance of the structure. court. The light from this court exteads down through three
The now post office is by far the finest edifice in this city. | glass tesselatod floors to the sub.cellar, The court is entire-

ly open down to the first story, All the apper stories are
well lighted and ventilated by this open space. The build-
ing, which is firoproof throughout, occuples 21 city lots, has
o frontage on Broadway of 340 feet, on Park Row of 820
feet, on the City Hall Park of 200 feet, and at its southern
side a frontsge of 130 feet. The hight from the sidewalk to
the lantern crowning the dome is 105 feet, The first two
Continued on page 178,
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, & €O, Editors and Proprietors.

T PUBLISHED WEEKLY AT
. NO. 87 PARK ROW. NEW YORK.
5 0. D. MUNN. A. K, DEACH,
TERMS.,
One copy, one year, postage fnoluded.. ..o .al ::

.

Ten coples, one year, each §2 70, postage included.. ..

Overton coples, sawe rate each, postage fncluded. . ...ooovneen

2By the new 1aw, postago Is payable fn advance by the publishers. and
thio subscriber then recelvos the paper free of charge,

Nove.—Persons subkeribing will please to give their full names, and Post
Office and State addross, plalnly written, and also state at which timoe thoy
wish thelr subscriptions (o commence,otherwise the paper will be sent from
the recelpt of the order. When req d. the bers can be supplied
from January 1st, when the volume commenced. In case of changing resl.
dence, state former address, ay weoll a8 give the now one. No changes can
be made unloss the former address ls given,

VOLUME XXXIIL, No. 12, [NEW Bm.llxi.] Thirtieth Year,
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THE WOODBURY PATENT.

In our number for January 9. 1875, we gave an account of
the strange proceedings before the Patent Office, conducted
under the inmediate auspices of the then Commissioner of
Patents, Leggett, by which that officer granted a patent for
an old device that Lad been in common use for about & gene-
ration. This is now known ss the Woodbury planing ma-
chine patent: the particular clsim allowed by Leggett being
for a device 1o press down or hold the lumber while passing
through the machine. The patent as granted by Leggett is
8o drawn as to render every form of planing machine or
lumber-dressing mschine an infringement of the patent;
consequently, if the patent can be sustained, it will bea
“* Big Bonanza” for its owners; every person who builds
a house, or puts ap a picket fence, or walks upon a wooden
floor, wust pay tribute to this patent. A large amount of
money was spent io obtaining the patent; and as soon as It
was granted, s still larger sum was subseribed, and a joint
stock company was organized to endeavor to sustain it
Leading lawyers were retained, and intimstions circulated
oxpressive of the determination of the company to exhaust
overy possible resource which money could command to on
force the patent, Users of planing machines were given to
understand that their interests would lie in supporting, not
in opposing the patent. By quietly submitting, they were
promised the enjoyment of licenses under the patent for »
small sum; but in case of opposition, they were liable to loss
both of besiness and property. Some of the users succumbed
to this pressure, and ok licenses. But the great mass of
lumber dealers resisted, and joined in & united effort to test
the validity of the patent, in a legal manner, before the
courts, forming, for this purpose, a National Committes of
Defense. It is now alleged that certaln members of the
executive committes of this association bave turpe? traitors,
bave sccepied bribes from the Woodbury Company, and are
now working, vot to defeat, but 1o uphold the patent,

The following letter, published in the Northwestern Lum-

berman, gives a resumé of the situstion :
THE CASE OF WOOUNURY VERSUS THE PLANING-MILL MEX,
Bowston, July 26, 1875,

This case, one of the greatest in the wholo annals of patent
litigation, is still undecided, and, a8 the months roll on, evey
gnins in interest.

In 1874, Joseph Page Woodbury invented, or claimed to
have done so, & flexible pressure bar as Ao attachment to
plsning mechines, o supersede the horetofore commonly used
roller. The advan s claimed for it were that, owing (o the
close proximity in which it could be placed 1o the rotary cut.
ter, it prevented suy tendency in the board w split or crack,
and, from its resdy and varied adjustment, sdmitted of the

y insertion of any thickness of board or plank.

On April 20, 1873, some twenty-five or more years aftor Liin
Invention, Mr Woodbury secured a patent in which he clalms
for his invention four points embodying the principlos set
forth above, Binee the time of securing this patent the
Woodbury Patont Planing Machine Company (Mr. Wood.
bury himself died some months since) bave demandod from
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alty:
@ The compnny has determined to charge o proliminary fee
of 1’1:0 on u‘;h {nmhlno using sald fnvention, and that all
planing, tongueing, and grooving manchines, and all molding
muchines, which cost $300 and upwards, using said inyen-
tion, shall be considered first clams machines, and to ’uy a
royalty of $200 per annuw, payable quarterly; and | wuid
uarterly license fees are paid within the first fiftoen du{u
roun nnd after the first day of Junuary, April, July, nnd Oc-
tober, respoctively, n discount of twenty por cent whnll bo
made. Al other planing muachines and molding mnehines
to be considered socond clugs muohines, and to pay n royalty
of $100 per annum, puyable quarterly, subjoct to the samo
terms of discount as the machines of the first class; and the
company has determined to grant no licenses until the dam-
nges and royalty from the date of patent, April 29, 1873, 1o
March 2, 1874, i"":‘0 been fully sottlod and puid,"—Hetract
Srom pamphlat of Woodbury Patent Planing Machine Com-
ny.
pa",go much for Buckingham ! Immedintely on the issue of
the Woodbury demands, the leading lumbermen, who wers
users of these pressure bars, and which they had beon using
unquestioned for the past twenty-five years (and thoy cluim
that similar bars had been in use before the invention of said
Woodbury), formed themselves into a National Executive
Committee of Defense, with W, N. Greene, of Bronsons, Wes-
ton & Greeno, Burlington, Vi, as chairman, N. M, Jewett, of
Jewett & Pitchier, Boston, Muss,, as treasurer, and W, W,
Crapo, of Crapo & Co., Flint, Mich., these being the general
officers. This association, to defend the manufacturers and
users of phning machines against the claims to royalty de-
manded by the Woodbury Compuany, soon grew to vast pro-
portions, and now includes the leading lumber and planing
mill men in all the principal lumber cities of the Union,
numbering in all some six hundred and fifey firms, Then the
Woodbury Cumpanf’ endeavered to compromise with the ex-
goutive committes, hoping thereby to get injunctions against
ull other users of planing and molding machines, us they
would not be utronﬁ enough to make a defence ; whereat the
manufacturers of planing and molding machines, foreseeing
the danger and 1oss to their customers, pledged themselves
to support the associntion, and urged its continuance in the
courts. All of which Mr. H. B, Smith, of Smithville, N, J.,
treasurer of the Manufacturers’ Defense &ssocintion, most
coneisely sots forth and ably advocates in his journal, 7%s
New Jorsey Mechanic, of July 1, 1855.
The associntion hnve secured for their counsel the Hon,
Caleb Cushing, Hon. Wm. M. Evarts, Hon. E. Pierrepont,
Hon. B. K. Curtis, and John T. Drew, Esq. The Woodbury

% | Company have Benj. F. Butler, with some others of note.

The association have published pamphlets and papers
pithily presenting their position in the case, one of the most
witty and concise of which is quoted: “If a man can file o
olaim to an invention in 1848, have it rejected in 1840, and
withdraw his fee and papers in 1852, and then obtain & pa-
tent in 1873 under one clause of a law, while he violates an-
other clause,and enlarges his claims and ivereases his combi-
nations, we certainly think Noah might, through some de-
scendant, get a patent on steamships on a claim of haviog
been the inventor of the ark.”

So the case now stands, having developed itself into a
very pretty controversy, in which we must confess our sym-
pathies are wholly with the manufacturers and users of
planing machines. “ But with the strong rests the victory,”

One of the later developments of the case here is the
withdrawal of twoof the prominent lumber 6rms from the
association, to form a3 combipation with Almy and some
other inventor of a bar similar 1o Woodbury’s, they to work
in unison against the association of which they were former
members,in consideration, it is reported, of receiving a liberal
share of the stock. W.E S

It appears, further, that the Attorney General of the
United States has issued an order for scire factas proceedings
against the Woodbury Patent Planing Macbine Company on
anccount of fraud in its procurement. It is suspended until
October 15, 1875, to enable the Woodbury Company to file
rebutting evidence.

The Woodbury Company has brought suit against soveral
parties using machines. The first case is that of Hancock &
Greeley, Cambridgeport, Mass,, the trial of which is likely
to come on in the course of n year,

SHALL WE EAT THE HORSE?

We have spoken {rom time to time of the progress of hip-
popbagy in Paris, regarding the same as an exporiment
which there was no particular need of putting into practice
here, It may nevertheless be demonstrated that, in not util-
izing horse flesh as food, we are throwing away a valusble
and palstable meat, of which there is sufficient quantity
largely 1o sugment our existing aggregate food supply.
Supposing that the borse camo into use here as food, is can
be easily shown that the absolute wealth in the country
would thereby be materially inereasod. In France the aver-
age price for horse meat, as compared with similar cuts from
the steer, is about two fifths less, A horse is there sold to
the slaughterer for from §10 to $15.

Estimsting from this that §10 s the gross value of
overy horse in the United States, over and above his worth
for working purposes, it remalos to be seen how much of
that sum may be wot apart ny to bo derived from his utiliza.
ton for food alone, As will bo seon further on, the French
butchers derive a revenue from hide, huofs, halr, ete., and,
as is well known, the same portions of the animal find in-
dustrial uses here.  Placing the value of these parts of the
curonss ut §7, we find that $8 In the vet value of each horse
for allmentary purposes. Io round numbers there are about
ten willlon horses in the country, According to the nbove
showing, we must add three dollars to the value of each
horse, since, in sddition to his value ss & worker or as A rAw
material for manufacturing, he now Las & new one as food.
Consequently the aggregate value of all the horses is in
creased by §30,000,600, But this aceretion to the wealth In
the country is of course not convertible into netunl money,
for, »o long as tho working value oxints, the food value as
woll 08 the manufacturiog value are practically st zoro; nel.
ther could be realized without great loss, und hence both ure
negatived, But there is a certaln onaily nscortained an.
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all users of the aforesaid prossure bars the following roy-| nual proportion of the horses of which the

value becomes less than thesum of their food and manofug.
turing values, and this proportion includes the cluss of whicl
the working value is more than their manufacturing value,

 but less than the above sum. We may estimate roughly

“that one tenth of all the horses reach this condition yearly,
Then, on this million animals, the food value Iy directly real.
izable, nnd therefore the woalth of the country may be con.
sidered nm notunlly incrensed by the $20,000,000 deriyably
therofrom,

Moreovor, in order that the horses should be available (o
the butcher, they must not be diseased or worn out. By (ks
the owners are directly benefited, since, while on one hand
they nre obliged to sell their horses in fair condition, they
aro suvod the oxpense of keeping the animals when the Jat-
ter bocome used up and are unable to do but light work,
though requiring more attontion and more feed. 8o also
with colts, which, whetherthey become gnod or bad horses,
cost about the same to raise. If the animal bids fair to turn
out poorly, he can be disposed of atonce and at a remunera-
tive price. The result of this weeding out in youth and de-
stroying when old, coupled with the facilities which the for-
mer affords of selection of the best types, will naturally

'conduce to the improvement of breeds and a general benefit
to the entire equine population of the country.

We can adduce no more striking example of the art of
utilization than the mode in which the French deal with
their superannuated chargers. Onthe 1st of January last,
France contained fifty horse abattoirs, and during last year
consumed 2,850,144 1bs. of horse, mule, and ass meat, The
flesh of each horse weighs about 860 1bs. The skin is sold

 to the tanner for $2.50, The hair of the mane sud tail
fetches three cents.  The hoofs are bought by comb, or toy,
or sal ammouinc, or Prussian blue, makers. The tendons
‘are taken to glue factories. There are about ninety pounds

| of bone, worth sixty cents. The intestines, for purposes of

wunure, or a8 food for dogs, cuts, and pigs, bring five cents,
The blood is purchased principally by the sugar refiners,
but also by fatteners of poultry and fertilizer manufacturers.
Twenty pounds of dried blood, which is the aversge, are
worth forty-five cents, The fat goes to the soap kettle, or is
transformed into genuine ** bear's grease,” which, delicately
perfumed and elegantly put up, fetches some exorbitant
prices in the apothecary stores of the United States; or else
it 18 used ns harness grense or as lamp oil. The yield
is from twelve to eight pounds, at a value of ten cents a
pound. Finally, it is said that even the waste flesh is al-
lowed to decompose, and the maggots gathered as pheasant
food, but this seems rather apocryphal. These utilizations
are of course entirely outside the food supply.

MR, DAWSON’'S IDEA OF EVOLUTION,

According to the reporters,the mantle of Agassiz has fallen
upon Principal Dawson of Montreal: Agassiz dead, Dawson
remains the great American opponent of Darwinism. The
honor may be thrust upon him unsought; nevertheless itis
not wholly undeserved. At least, in his zeslous opposition
to the drift of the scientific thought of the day, he has no
American rival—thstis, in the scientific field.

We do not think the less of him for that. Next to the
man who suggests a new and better way of interprering the
facts and phenomena of Nature, the most useful man is he
who most intelligently opposes it. It is through such oppo-
sition that errors are weeded out, and exact trath ultimitely
prevails. Occasionally the victory of a good theory, like
the undulatory theory of light, may be delayed, and a bad
theory kapt in power by too strong an opposition: but the
damage done thereby is more thun offset by the good effected
through the criticisms which louovating theories meet at
the hands of those who stand by the old, It is for this rea-
son that we rate the opposition of & man like Agassiz next
in usefulness to the constructive work of men like Spencer
and Darwin, Wheu such opposition fails to shuke a new
theory, wo may rest assured that it is not bused upon a de-
lusion.

But the opposition must bo genuine to be useful. It must
not call something else by the name, snd expect the crown
of victory for demolishing the substitute. That is a trick
of theologians, rarely resorted to by men of Science; but,
we fear, It s precisely what Principal Dawson bas, con-
sciously or unconsciously, been indulging in, We may be
wrong, but to our mind his facalty for misapprebending the
position and arguments of intelligent evolutionists is some-
thing marvelous in & man of his acknowledged scientific
ability, In Dr. McCosh it would not be so surprising.

Wo rofer to his address st Detroit, in which he reviews
at great length the geological record of life’s origin, and in-
ixta that the facts are overwhelmingly sgainst the theory
of spuellic evolution through natursl causes, What he un-
derstunds by evolution is nowhere distinetly aflirmed, though
it is clearly indicated in numorous passages, That it is very
different from the understanding of the lving disciples of
ovolution s plain enough from assertions like the follow:
Ing:

Discussing the insufigloncy of evolutionary hypotheses, bo
snys: ““Wo have all no doubt read those ingenious, not 10
sy amusing, specalations in which some ebtomologists and
botanists have indulged with reference to the mutual rela-
tions of Howers and haustellate Insects ) the
facts oblige us to begin with eryptogamous plants aud mas-
dibulate (nseots ; and out of the desire of inscots for non-ex-
istont honey und the adaptations of plants to the require:
ments of non-exlstent suctorinl apparatus, we haye toavolve
the marvelous complexity of floral form and coloring,and the
exquisitoly delicate apparatus of the mouths of .

insects,”
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Bolloving Dr. Dawson 1o be an honest man, the only in-
ference we can draw from a sentence 1ike the last In that he
utterly misapprehonds the views of modern svolutionists.
Certalnly nothing In the writings of Wallaoe, or Darwin, or
Lubbock, or Gray can be found to sustaln sach an ultra
Lamarckinn method of development. To be gullty of such o
min statement of the positlon of another Iu to forfelt one's
elalm to any rowpect as a solentific critle, Even Agasals’
mantle will fail to cover errors 5o gross and obtrusive.

THE NEW DEPARTMENT OF AESTHETIOS.

Professors of the humanities have ever been inclinod to look
down upon the purmaits of naturalists as listle becoming the
refinement and dignity of gentlemen and scholars. They
have delighted to ploture such as turn thelr attention to the
inferior world as vecentric follows, chiofly employed, like the
unfortunsate spouse of Lady Jane ln the ** Ingoldsby Le.
gends, " in bug-chnsiog and poking lnto all sorts of dirty
places for the ugly things that squirm in filth and darkness,

solving the infinite (unlike the Bfeltmann) as one eternal—
ovolation |

Wo fancy that the cultivators of polite literature will
therefore bo taken somewhat aghast by tho address of the ro-
tring President of the American Sclonce Association, espe
clally by that part in which ho serencly assorts that the
chief requiremmont of the modern nataralist Is an inborn and
nighly developed wsthetic faculty.

In the physical sclences everything depends on sccurate
observation, with strict logical consequences derived there-
from. In biology, on the contrary, whilo the basis of
knowledge equally depends on accurate and trained observa.
tion, the logic is not formal but percoptive. Consequently
the first requisite for excellence in this crown of the sciences
is wsthetic perception.

Savages are usually keen observers, but they would not
make good biologists: they lack artistic tact. The native
Australians furnish an illustration. In them the absence of
this faoulty is complete, Oldfield relates that when one of
them was shown Lils own portrait he called it a ship, another
suid it was & kangaroo, notone in a dozen identifying a por-
tralt as having any connection with himself., Professor Le
Conte gives a higher illustration of the same incapacity in a
well known class of travelers. Having penetrated to the in-
most chamber of the temple of Art, even the Hall of the
Tribune at Florence, they stand in the presence of the most
perfect works of art, and gaze upon them with the same in-
difference that they wounld show to the conceptions of the
mediocre artists exhibited in our shops. Perhaps they even
wonder what one can find to admire in the unrivaled collec-
tion there assembled. They may be highly educated, and
good and useful members of the social organism; but they
lack the msthetic semse which enables one to enter imto
spiritual harmony with the great artists whose creations are
before them.

Such unwsthetic and unappreciative persons would not
delight s Ruskin, as students of Art; nor would a professor
of rhetoric be hopeful of making poets of them. Professor
Le Conte maintains that they woald make no better students
of biology. The wsthetic character of natural history
makes it for ever beyond them,just as it prevents the results
of its cultivation from being worked out with logical pre-
cision.

This view of the fundamental difference between biologi-
cal and physical science claims accord with the views of such
masters of biology as Helmholtzand Huxley. To the genius
of the artistic interpreter more than the patience of the col-
lector its future progress will bedue. A rising giant has in-
vaded the domain of polite literature, and the humanities
must make room!

LIGHTNING RODS,

We published, in our last number, a very interesting
communiecation from Mr. George B. Prescott, the electrician
of the Western Union Telegraph Company, concerning an
alleged electrical phenomenon, observed during a thunder-
storm, within a private dwelling, and described by a corres-
pondent in our paper of August 14, 1875,

The phenomenon in question consisted of electrical dis-
chinrges from the water and gas pipes of the dwelling, which
was furpished with a lightning rod. The question was as to
the cause of the electrical manifestation, Mr. Prescott be-
lieved that it was due to the defective connection of the
lightning rod with the earth ; but in order to satisfy himself
fully in the matter, he took the trouble to send an assistant
to the locality, and subject the premises, pipes, and rod to
actual electrical tosts with the galvanometer.

The result was that the lightning rod was found to be so
sadly defective in its ground connection that it could not
conduct the electricity into the earth, excoept feebly; and
whepever a thonderstorm occurred, the house became
charged with electricity, and the current, being unable to
pass down the rod, made its way through the building to the
water pipe, and escaped through it into the ground. The
details given by Mr. Prescott are quite interesting. He ad-
vised the immediate connection of the rod with the water
pipe, which would thus to serve as an cxtensive conduct
Ing terminal for the rod, ensure the safety of the building,
and put an end to the electrical manifestations among the
pipes before mentioned.

This case is & representative one, as the rod was put up in
the same defective mwanner as are the majority of rods, that
is, the bottom of the rod was simply stuck down a few feot
into the ground or rock, and thus practically insulated.

We have ropoatedly advised our readors that a lightning
roc, in orler to serve as a protection for a bul.ding, must
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or & vory considerable extension of the rod itself into wet or
damp earth; or a trench, filled with iron ore or charcoal,
way bo made avallable,

The aggrogate annunl losses of life and property in this
country, by the strlling of bulldings by lghtoing, Ix lm.
mense. but might be almost wholly prevented (f proporly
armanged conductors were generally smployed. Buat it is
evidont that » more Intelligent class of lightning rod men
are noeded In thelr erection; and it Is probabie that electri.
cal Instruction must also be given in our common schools
before much improvement can be oxpected,

If & man, employed to put up a tin pipe to conduct the
rain water from the roof to the cistern, were to solder up
the bottom of the pipe, thus preventing any flow, his work
would be rejected, and he wounld be stigmatized ws a fool,
But this is subatantially what our lightaing rod men are do.
Ing every day. They put up rods for the slleged purpose of
conduoting the electric fluld, but seal or insulate the bottoms
of the rods so thut the flald cannot flow into the ground;
and the majority of employors are so ignorant of the subjoct
that they are nnable to detoot the fraad,

The known laws that govern the flow of electricity are
almost ny slmplo as those relating to water. If a proper
connection existy between the rod and the earth, the build
ing will be protected, for electricity will flow through the
rod with the same certainty that water will pass through an
open leader from roof to ground. But if the bottom of the
pipe be sealed, the water cannot run; and if the bottom of &
l';fhtning rod be sealed or insulated, the eleotricity caunot

w.

Tests of lightning rods with the galvanometer, as directed
by Mr. Prescott, will always show whether they are safe or
not. Bat it may be taken for granted, without a test, thata
rod is unsafe which merely has its bottom stuck down a few
feet into dry earth. Wae repeat, the golden rule for safety
is to have the bottom of the rod placed in connection with a
large mass of conducting material in the ground.

ANOTHER VIEW OF MR. CROOKES' LAST DISCOVERY,
In a recent issue wo gave a summary of Mr. Crookes' re.
cent observations on the behavior of delicately suspended
pith balls when ncted on by & beam of light. In s vacuum
the pith balls, and disks of cork similarly suspended, seemed
to be repulsed by the light under conditions which demon-
strated, Mr. Crookes asserts, a hitherto unrecognized power
of light.

Similar obseryations with substantiaslly the same appara-
tus were made fifty years ago, so that the discovery is not
new if true; it simply reasserts what was generally believed
when the Newtonian theory of light prevailed, namely, that
luminous radiations are capable of exerting & direct push
upon matter, It is strikingly inconsistent, however, with
the now dominant theory of light; and according to some
careful observers, it is equally inconsistent with fact. Pro-
fessor Osborne Reynolds suggests that the action of the pith
balls or disks is due to the evaporation of some fluid on the
surface of the disks, the recoil of the evaporating particles,
as they leave the disk, driving it back.

A better explanation, because better sustained by experi-
mental evidence, is that given by Professor Dewar, of Edin-
burgh, who claims that the heating of the disks is the effi-
clent cause of the action observed, In hisinvestigation Pro.
fessor Dewar used substantinlly the same apparatus that
Mr. Crookes employed, simply changing the composition of
the disks and interposing certain substances haviog well
known effects upon the radiations.

Placing a candle before the apparatus so asto cause a large
deflection, he first interposed a vessel of ordinary glass, and
the deflection was diminished. On filling the vessel with
water, the disks ceased to be deflected. Now It is well known
that water, though transparent to light, is almost opaque to
heat.

The experiment was then reversed. A smoked piece of
rock salt was interposed, shutting off the light but allowing
the heat to pass through. The disk remained deflected: so
likewise when a solution of iodine in carbon bisulphide was
used, a substance opaque to light but transparent to heat.
These experiments show that it is not the luminous radia-
tions which have power to move the pith balls, but the ob-
scure radiations commonly known as heat rays.

The next question was: Howdo the heat rays produce the
motion? To test this,disks of rock salt (transparent to heat)
and glass (transparent to light) were substituted for those of
pith or cork. When a beam of light was thrown upon the
clear salt no motion ensued, the radiations passing through
unabsorbed. When the light was received on the glass, part
was arrested, the glass was heated, and the disk was defleoted,
The effect was reversed when the back of the rock salt disk
was costed with lampblack. The radiations were absorbed
by the lampblack at the surface of contact; the lampblack
was heated and, by conduction, heated the salt, and the result
was (at first) ropulsion. Woere the lampblack a good condue.
tor, it would heat through first, and then there would be re-
pulsion from that side, or apparent attraction, Thisin a va.
cuum: at ordinary pressure the motion s always forward
from the side of the disk most heated,

Other experiments were mado with disks of sulphar, clear
and ordinary; and with transparent disks coated on one side
with white phosphorus, which is opaque to the altra-violet
rays. In the latter case, when the disks were acted on by
light, chemical action ensued with disengugement of hear,
resulting in a motion of the disks away from the side heated,
The reverse was demonstrated by bringing ether near a disk ;
and doubtless the same effect would have been produced by

‘have & large conducting terminal in the earth, This termi-

a plece of ice. The chilling substances caused a radiation

nal way cousist of an iron water pipe, as In the present case, |

of heat from the side of the disk toward It ; the distsnt side
became the leated one, snd apparent atiraction was the re-
wuls,

Professor Dowar's explanation of these phenomens is sim-
plo.and does not involve any new or inexplicable power in ra
diations.  The apparent sttraction of the disks by light un-
der ordinary pressure s enused, he ways, by convection cur-
rents. Thealr or gas o front of the diak is heated, and,
rislng, tends to cause & vacuum ; the disk conmquintly ad-
vauces, pushed forward by the power that drove the ship of
the ** Ancient Mariner *:

“The alr Is cut wway before
And closs from behing 1"

In a vacuum the effect is different : the disk is repulsed lo.
stead of attracted—repulsed by the recoil of the residual
molecules of the gas, which leave the heated side of the
disk at an increased velocity sfter Impinging upon it in the
course of their travels,

'* What takes place is this: The particles of the gas are
fiylng about In all directions, with & velocity which depends
on the temperature. When théy impinge on the hevied
dink, they go off with a grester velocity than those which go
off from the colder wide, and hence there is n recoll of the
digk. When the gas Is st all dense the particles get & very
short way before they are met by another snd sent back, and
%0 the velocity gots to be & common velocity before any visi-
ble action takes place. When the gas Is rare, the particles
may get a long way off before they meet others, and so the
action becomes perceptible.”

The vacus employed by Professor Dewsr were formed by
the charcoal method, the density of residual gas beiog re.
duced to one four-millionth of its density at ordinary press-
ure. In such a vacuum, the average path between two colll-
sions is about 1 foot sgainst an average of one four millionth
of a foot at ordinary pressure. It will be seen, therefore,
that the particles may have relatively a very long way to
travel after leaving a disk.

For the benefit of those who bave dreamed of securing a
profitable direct motive power derived from solar radiations,
it may be added that the total work done by the radiations in
these experiments did not amount to the five-millionth part
of the available energy received by the movable surfaces.

EXPLOSIONS IN GUNPOWDER MILLS BY ELECTRICITY.

A correspondent remarked, some time since, that the
mysterious explosions of some powder mills may probably
be due to an electric spark given off by persons dressed in
woolen clothing, who, when the air is dry, may (by friction
of their clothing or feet) produce from their finger ends a
spark of electricity sufficient to ignite & gas jet. He sub.
mitted the question whether it would not be possible that
wen at work in powder mills may create so much electricity
in their bodies that, whean their hands come in contact with
metallic conductors, it may be, if not sufficient to ignite
puwder, enovgh to igoite some inflammable gas generated
from the chemica's.

This letter has drawn the attention of the London (hemi-
cal Revicw, which states that in Ergland they have often
seen in American journals the statement that an electric
spark, sufficient to ignite gas, may be given off by the
haman hand : but the editor says that he never heard of such
cases on his side of the water. We know that the air in
Epgland and ail the countries of Western Europe is very
damp, owing to the prevailing west winds and tbe absence
of extensive areas of dry land, blowing over which the wind
would beccme very dry, &5 are our west winds, coming over
our prairies.

It is asked what inflammable gas may be generated

in the manufacture of gunpowder? To this, it may be an-
swered that, in the manufacture of fulminates for percus.
sion caps, inflammable vapors, as nitrous ether, etc., are
given off, while the dust of gunpowder and even of charcoal,
when floating in the air in & proper quantity, may form an
explosive mixtare. Even the dust from the mineml
grahamite, which in its character is very sin Har to gun.
powder charcoal, has repeatedly exploded in the mines in
Western Virginia, when mixed with alr in the right quantity.
It is well known among electricians that a wesk electrie
spark will more easily explode guopowder than & strong, in-
tense spark : the latter will scatter & heap of gunpowder
without igniting it, but, when the spark is weakened by
substituting for a part of the conducting metal a less con-
ducting material, such as water or & molstened thread, then
ignition will readily take place.
We acknowledge that we have no positive evidence that
powder mills have actually been exploded by electricity ; but
the possibility of such a cause was only suggested in our
paper, and it must be adwitted that this suggestion is not
unworthy of serious attention.

&

Resignation of Commissioner of Patents,

The dally papers announce the resignation of Mr. J. M.
Thacher, the present Commissioner of Patents, to take effect
October 1. His successor has not yet been announced by the
President, but the name of R. H. Duell, of Courtlandt
county, N. Y., is mintioned as the probable appointee. Mr.
DueHl s reputed to be a lawyer of considerable ability as well
as a first class politiclan, He was formerly s member of
Congress.

NEw Russiax Gux,—A great cannon, lately bullt at the
works at Oboukowsky, has cost $65,000, and welghs 40 tus,
It is a breech loader, entirely in erucible steel, 20 feet 6

inches long; its Inrgest ring is 574 luches In dinmeter, and
the tube has thirty six grooves.




' ~ Continued from firat page.
floors and the basements below are occupied by the post of-
fice, and the third and fourth floors by the United States
courts and offices (the interior of the United States Court s
shown io our Fig. 2). There are ten elovators for mail mat.
ter, and four for passengers. The bullding looms up grandly
above the structures in the vici-
nity, and attracts and interests
the attention of every beholder.
The solid walls of the post office
con‘ain half a million cubic feat
of granite. Every creditis due to
the great ability shown by A. B.
Mullett, formerly United States
Supervising Architect, in perfect-
ing the plans of the building, and
giving to New York an edifice
that will be a continual source of
pride to it

The business transacted in the
post office in this city is some-
thing marvelous, being nearly
double that of acy other city in
the Union. Thesaverage number
of domestic letters received and
distributed daily is $00,000; the
number of foreign letters re-
ceived, 30 000; the number dis-
patched, 85,000; and the number
of local letters received and dis-
tributed, 120 000. There are
5,705 lock boxes for letters, and
872 lock boxes for newspapers.
At the post office and stations
there are sbout 1,300 employees,
and 390 carriers are employed.
In the post office proper there are
600 clerks.

Experience has shown that
Mondays and Thursdays sre ge-
nerally the heaviest dsys. To
properly manage a business so
vast and so complex as that trans-
ncted in the New York post of-
fice requires the highest order of
executive abdity, combined with
a quick perception of details
needed to systematize the work
80 a5 to make one harmonious
machine,

THE ELEVATORS,

One of the most noticeable fea-

tures of the interiorof the baild-

tieal working; and then the want of menns compelled him to
carty on his aporations in the same apartments where he
lived, in Jersey City.

Aftor prosocuting hig work for n year or more under these
embarrassing ciroumstances, and subsequently, for a fow
months, in & loft on Cedar streot, In this city, his plates had

ing is the telescopic hydraulic
elevator. Eight of these are
used for handling the mails, and
four for passengers. Of the Iat-
ter the two principal ones are lo-
cated in the wells of the grand
spiral stairways which occupy the pavilions at either extremi.
ty of the north or park front. The elevator carsare of elabo-
rate design and finish. Their most striking peculiarity,
however, is their mode of operation. Imasgine an iron tele-
scope sbout 18 inches in diameter and 30 feet long when
closed ; set the small end up, with a car resting on the eye
piece. Now this telescope, being strong enough to resist
great interns] pressure, has its three polished wrought iron
slides working through watertight stuffing boxes; and it is
obvions that, when water is forced into it, the slides will be
forced out and up, and the car, resting on the upper one, will
in consequence be elevated. To lower, the confined water
is permitted to escape, when the weight of the car and slides
causes a prompt descent. These operations are controlled by
& thresway valve, actaated from the car by a guide rope in
the usual way; and by its means the speed in either direc-
tion can be instantly adjasted to any rate, from an almost
imperceptible motion to 100 feet & minute with perfect ease
and steadiness.

The engraving, Fig. 8, represents one of the large passen.
ger elevators extended to its full hight. Their range is from
the first to the fourth floors, a distance of about B0 feet.

These elevators were built by Messrs, Davidson & Mars, of
26 Courtland street, New York city.

The forego'ng engravings ars all executed by the new
process of the Photo.Engraving Company, No, 62 Courtlandt
sireot, this city, an sccount of which we give in the wub
joined article,

Photo~Engraving.,

The production of metallic plates engraved by the ald of
light, for use in printing, was attempted as oarly g 1813, by
Niepes, about twenty five years bofors the art known ns pho.
tography was invented. Since then, many attempts at photo.
engraving have been made, and numerous specimens of more
or less merit have been exhibited ; but it 1y only within the
last few years that this art has been brought to such adegree
of perfection as to serve a useful purpose

Among the various inventors {n this field, John C, Mosn,
superintendent of the Photo.-Engraving Company, of this
city, seems to have achieved the highost nuccess. Belog both
& practical photographer and a printer, his experience gave
him great sdvantage in his endeavors to prepars plates, by
means of photography, to be used on the ordinary type
press. He commenced his experiments with great enthusi-
asw, in the spring of 1858:but it was not till ten years later

Fig. 2—THE UNITED STATES COURT, POST OFFICE BUILDING, NEW YORK CITY.

Fig. 8.
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shat he had 2o far succeeded as to get his procoss into prac-
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attracted go much attention that he wasg induced to unite with
others in the organization of & company for the purpose of
enrrying on the work upon a large scale. Accordingly the
Actinie Engraving Company was formed. Buat this did not
prove a financinl success ; and after a year and a half f¢ was
anbandoned.

There are somoe inventions
which, though of great valae,
are slow In winning their way
to public favor. This proved
to be one of them. Thers ex.
isted in the minds of many pub.
lishers astrong prejudice againgt
process engraving, due to the
factthat several prccesses had
been introduced, of whieh they
had made trial with very unsa.
tisfactory results. Time was re.
quired to prove that Moss’ pro.
cess was not like the others.

Another and perhaps greater
obstacle was met in the reluc.
tance of artists to adapt their
style of drawing to the require.
ments of this new art. They
had been accustomed to make
their drawings with pencil and
brush, often hastily, leaving
the work to be perfected and
finished by the slow and tedious
toil of the wood engraver. Now
they were asked to furnish pen
and ink drawings, executed
with the care and exactness ne-
cessary to secure the desired re-
sult. Their first attempts were
generally failures, increasing
the indisposition to change.

But Mr. Moss had pursued
his invention too long to be dis-
heartened by these obstacles
and delays. A new organization
—the Photo Engraving Compa-
ny—was formed, something
more than three years ago. Ex-
pensive apparatus and machine.
ry have been introduced, impor-
tant parts of which have been
invented and constructed ex-
pressly for this use; workmen
have been carefully trained to
perform their respective parts;
a corps of artists, patiently in-
structed, have become skillful
in the styleof drawing required
by this method of engraving;
and the process itself has, in
several respects, been essential-
1y ehanged and improved.

One of the methods devised by Mr. Moss to save labor in
the production of pen drawings is this: The copy from which
a drawing is to be made is photographed double the size of
the plate required, on arrowroot paper, and then fixed snd
well washed, but not toned. Directly upon this print the
drawing is made with a pen and india ink. When the out-
lines and all the important parts of the drawing are com-
plete, a saturated solation of corrosive sublimate in alechol
is flowed over the drawing, which bleaches away the photo-
graphic color without at all injuring the lines in ink. The
finishing touches are then added, when the drawing is ready
to be reduced and engraved. Thus the tedious operations of
sketching and tracing are obviated, and a degree of accuracy
is secured which it would be difficult to obtain by any other
means.

It should be observed here, however, that drawings are
Dot required for all the engraviog done by this company,
since a large part of their work consists in the direct repro-
duction of woodcut, lithographic, and steel plate prints, either
of the same size as the originals, or of reduced or enlarged
sizes.

Up to the present time this company has engraved over
50,000 relief plates, mensuring over 600,000 squure inches;
and it is estimated that, with about 60 employees, they are
annually performing an amount of work that would require
for its nocomplishment at least 1,000 skillfal wood engravers,

The view of the Now York Post Offico Building, on our
first pago, was engraved by this process from a pen drawlng
mudo by one of thelr draftsmen,

The English Folar Expedition,

Nows has been recelved in Eogland from the polar expedi-
tlon, which sailed early in tho summer. Both ships hiad ar:
rived at Disco, Greenland, after n ploasant voynge, and pro-
parations for pushing further north were In active progress.
During noxt spring slx sledges will start for the pole, One
slodge will lonve the party and return every weok or 5o, trans.
forrlog Its surplus provisions to the others, When the ox-
ploring party Isthus reduced to one slodge, that will push
on slovo and reach the pole by itself. If this is done satis-
factorily, and all the surveys are completed, the expedition
will be able to return to England during the autumn of
1476,

Mu. Proctom, the celebrated English astronomer, who
lectured in thiscountry two years ago with so much success,
s nbout to come again. He Is an able and interessing
vpeaker.




IMPFROVED UNIVERSAL GRINDER.

The new emery grinder horewith Illustrated is so con.
structed as to facilitate operations upon a large class of work
done by machinists, stove fitters, and others, which eannot
conveniontly be performed upon horigontal machines, The
prineipal feature of the device is the mannor in which the
wheel may be ndjusted to work at any angle by simple me-
chanlsm, Involving the use of no extra pulloys and belting,

Scientific Amevican,

ly among these may be mentioned the mesns by which ho- |

mogeueity of stracture Is attempled to bo sesured, In ordl.

nary practice steel Is at present, to a large extent, cast Into
Ingots which are honeycombed more or loss by bubbles of
gan distributed through the strudbure ; and after solidification |
hins tnkon place, it Is atterpted Lo displace these bubbles Ly ‘
the process of cogglng, hammering, and rolling the materiul |

whillo In & heated state. Durlng the earlier stages of this

S ——"

procedure, In casting Ingots it not unfrequently happens
that the bubbles of gas are largely formed near the outer
warfuce ; and during the processes of reheating, thess bubbles
are apt to be opened up by the wasting of the surface, thus
affording opportanities for the entrance of dirt and the for-
mation of seale within the bubble cells, and, &s & necessary
consequence, interfering with the obtalnlog of & solid homo.
goneous mans, Under these clreumstances, snd loasmuch as

Fig. 1 shows the grinder arranged for acting upon vertical
work; in Fig. 2 the wheel is represented Inclined.

The wheel shaft is mounted in bearings in the frame, A,
whicli, by means of a set screw passing through a slot,‘is
secured to a shank which enters a socket on the standard, B.
The shank, by loosening the set screws which confine it in
the socket, can be drawn out to tighten the belt which, act-
ing on a pulley on the wheel mandrel, rotates the wheel, or
it can be turned in the socket so as to set the latter at any
angle, By means of the slot and set screw in the frame, the

'SANFORD'S UNTVERSAL GRINDER.

treatment, the steel is tender and requires to be dealt with
earefully ; but in proportion as its homogeneity Increases, it
becomes fit to resist more severe handling, the increase in
its toughness, doubtless, to some extent, marking the expul-
slon of the gas bubbles and the welding together of their
sides under the various compressing processes the material
undergoes. It is undoubtedly true that this mode of treat-
ment, when skillfully carried out as it is at our large works,
gives excellent results, and produces a most valuable struc-
tural material; but it is equally troe that it is far from be-

it is at present scarcely possible to prevent the formation of
the gas bubbles in the ingots during the process of casting,
50 long s tho ordinary plan of teeming them in metal molds
is adhered to, It is not surprising that the idea early sugges-
ted itself of getting the desired homogeneity by subjecting
the metal to compression while in a liquid state, instead of
allowing it to solidify before attempting to remove the bab-

bles. Such s mode of procedure is certainly = rational one,
if we allow for the moment that the casting of perfectly
|solid ingots is at present unattainable in regular practice;

wheel can be adjusted nearer to or further from the table, as ing free from objections, while it is in some respects opposed | and notwithstanding the practical difficalties attendant upon
desired. The mandrel has several inches traverse in the to what may be theoretically considered the rational modeof , its being carried into effect, it is somewhat surprising that

frame, 8o that the pulley can be pressed down
or lifted from the work by means of the sim.
ple lever arrangement at C. The lever may
be set and held at avy position by means of
the nut shown, or the former may be counter-
weighted and operated by a treadle benea‘h
the table.

In order to grind flat surfaces the wheel is
lowered down to them, A conical wheel is
used for grinding holes in stove plates, etc.,
an aperture beiog made in the table or an aux-
iliary platform thus provided being secured
on top of the Intter. For edging plates, the
table can be made of sufficient sizo to sustain
the whole weight of the plate, so that the at.
tendant can bring & more even pressuro on
the wheel with little labor and without dan.
ger of injuring it. The wheel can be Inclined
#0 a8 10 grind bevel edges with readiness ;and
by suitably formed grinders, moldings can
easily be ground,

The machioe is manufactured by the Tanite
Company, of Stroudsburg, Pa., who may be
addressed for further partioulars,

IS

COMPRESSED STEEL,

The manufacture of steel in large masses,
although it has made vast strides during the
past fow years, is still characterized by many
features requiring improvement, and espocial-

Fig. 2.

Fig. 1.

HYDRAULIC PRESS FOR'COMPRESSING STERL

greater progress has not been made in its ge-
neral application.

The plan of increasing the solidity of
castings by compressing the metal while in
a molten state is very far from being new;
and as applied to copper, it has been in use
in Manchester, England, for about twenty
years past. As regards steel, the credit of
suggesting its compression in the fluid state
belongs, we belleve, to Mr. Bessemer, who
embodied the idea in one of his earlier pa-
tents; but in England it hasin practice
been worked out almost solely by Sir Joseph
Whitworth, who for some years has been en-
gaged indeveloping the system, and of whose
success we shall have to speak presently, It
was in France, however, we beliove, that the
process was first practically carried out on a
lnrge scale, Messrs. Révollier, Biétrix & Co.,
of St. Etienne, having adopted it in 1867,
and haviog built steel works specially ar.
ranged for it in connection with farnaces for
making steel by the Siemens-Martin process,
According to the plans adopted by Messrs,
Révollier & Co., the metal was run from the
furnace into a ladle, which, by means of a
turntable crane, was conveyed to the ingot
molds, and the metal teemed into the Iatter,
Thoe molds wers placed on an ingot carriage,
and after filling they wore run under a hy.

Fig. 8.
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Scieatific American,

pared from a photograph of this second ingot being shown i

by Fig. 8.
If these two figuros be compared, it will be seen that,

180
drgulie press, and the motal subjected 1 compression until its

On Color Vision,

I the Editor of the Seientific Amcricaﬂn:.
It is known that a certain length of time is necessary to

th bubbles woull
temporature had fallen below that at whic
bo reformod.

We do not know whether or nor Mossrs, Ré.

ation |
volller and Co, are still using the compressing process, nor | whereas in the lngot represented by Fig. 8 there aro a great the perception of lilgh:;:‘l:(:‘;::y“:‘::“&o dlu:p:::.z:
what success has attended their Intest experiments with it, !numbor of bubbles near the outsido—and in faot only pro- | does not ;i:m:gg«;:rmil:)m obfect, Tt i aled fis opfiioniiaf b
but we know that during their oarll:rlnuu:aotb l: physiologists that the perceptions of the different 1
they produced some Mgk oom(p‘ne" ‘:?:;n tmgrln 2 ;:‘. simple colors require different times; as does like. )
also many hlluﬂ.':. 'ﬁot eo:; l(f' nlu:) cu::x wfnnm! wise the persistence of the sensation remaining in >
gots, Mossrs. Révollier ‘::m e’:""‘ loated N:m" 3 the eye. The laws of these phenomena have not .
~with varying ’“‘“‘“{"‘m . trl i .““ ’ however been yet determined,and the following ex.
such as tyres, rings for guns, etc,, but In dealing oriments, in my opinion, may serve that purposs;
with such a manufacture they hind to contend against r A ray of sunlight, £, is made to enter a dark
e e NI o gl s el sk/17 s o
e e t f th tal o porte lumiére. It falls in an horizontal direction and
pression, the initial temperature o ¢ metal on moets a lens, ¢, a flint prism, P, which disperses it,
Jeaving the furnace being reduced by its "::!:"«r‘ :'.v SR aanbrror 'mming shonut on & Tiortsontal! axis
» obtain the '
:x::e::‘:r ::;‘uid'ﬁl:'e i:esl:l‘ :l-:d:.b':;;:; :em com- which reflects the g T 6 T .b.on
ilad : rt to the use of a metal containing a the prism, on a white screen placed at a convenient
b s distance to obtain an horizontal spectram, R V, wall i
higher percentage of carbon and hence a lower v Hiltit et Teash the selsoloal
melting point, but this metal again was unfitted for u‘nnugh devel.oped to exhibi ]l) Idp;
tyres, etc., on account of its hardness and brittle- Fraunhofer lines, The whole apparatus should be ;
ness, and hence failures. One great difficulty con. fo arranged that, when the mirror is slowly made to Y
pected with the affair thus was that by the Sie- nscillluw. the spectrum may be displaced parallel to
ens-Martin process it was not possible to deliver a itsolf,
:ill:ibsteol inll:) the ladle at a terl;pornmm 50 much If now the mirror ismade to oscillate with a cer.
above its melting point as to allow of it at length tain velocity, the spectrum will be seen to become
reaching the molds at a temperature suitable for cu;ved ii;llﬂﬂ \lnf‘:hpec‘?dl 1:’3““"_' "::"g ::;‘;‘::;” 'g: i
undergoing compression. With the Bessemer pro- Vi B = y : and, still ‘more, the violet remaini ¥ 9
splmge &:dimmli'y o Rttt i fia ey, RICCO'S EXPERIMENTS ON COLOR VISION. moving the mirror in the opposite direction, the :
the initial temperatare being higher; but even whers Besse | tected by & thin skin, which might be injured in the reheat. | spectrum oscillates with it, gliding and darting like a fish in
mer steel is compressed,ssatthe Neu erg Works in Austria, |ing furnace—in the compressed ingot,shown by Fig, 2,'there | the water. It will be noticed that the convexity of the an-
it is found to be very important to keep up the temperature | is one bubble only, and that at the center of the ingot,where | terior ontline of the spectrum is in the yellow, which color -

of the steel before compressing by heating the ingot molds
bafore the steel is teemed, and by getting the molds under
the press as promptly as possible after they have been filled.

The arrangements for compressing steel which have for
some years been in use at the Neuberg Works were planned

by Herr Von Stummer-Traunfels, and they have proved
very successful, while they are also very simple. At Neu-
berg the steel from the convertersis run into a receiver which
is lifted by a powerful hydraulic crane on to a suitable car-
riage, and is then run on toa bridge over the press pit. At
the bottom of this pit is a line of rails, so that the ingot
molds mounted on carriages can be brought under the bridge
to be filled with steel from the receiver and then promptly
run under the press.

The ingot molds are,as usual, made for conical ingots, the
section at the lower part being the ordinary one of an irregu-
lar octagon—or rather a square with the corners chamfered
off —while at the upper part this section changes to circular,
the upper portion of esch mold being cylindrical, internally,
for a length of about 6 inches, so as to form a guide for the
press plunger. Externally the molds are circular, and they
are turned slightly conical, while steel hoops are shrunk on
them to enable them to resist the internal pressure. The
conical form of the ingots would of course cause the figid
metal 1o exert an upward pressure, leading to separate each
mold from its base, and to resist this the molds are furnished
with strong flanges by which they can be secured to their
bases. The mold bottoms, we may add, bave a slight de-
pression in the center, and in this is placed some fire clay on
which the metal falls when teemed. This arrangement is
employed to prevent the bottom from being injured by the
pouring of the mstal, it being important to keep the bottom
sound, as it might otherwise give way under the action of
the press

Each ingot mold is mounted on its own carriage, the latter
carrying it at such a hight that, when run under the press,
the top plate of the carringe, on which the bottom of the
mold rests, is clear of what we may term the anvil of the
press, this being a strong casting fixed on firm founda
tions. The pressure imposed by the press varies from
400 to 700 tuns, snd it is evident that the ingot car
risges could never bs made to resist such a pressure. To
avold the necessity for this, the lengths of ralls on which a
carrisge rests when under the press are balanced wo that, |
when they are merely loaded with the welght of the ingot,
mold, and carriage, they are maintained on a Jovel with the
other rails; bat when the press is brought to bear on the In
got, they descend and silow the top plate of the carringe to
take & solid bearing on the anvil just mentioned. On the
pressure being removed, the rails rise again and the carriage
can then be run on to make room for another. The general
arrangement of the press and press pit at Neuberg is shown
by the annexsd perspective view (Fig. 1.)

It should be mentionad that, when an ingot is being teemed

In the press pit, s kind of funnel of wrought iron plate is
placed in the moath to prevent the latter from belng injured
by the molten metal. When the mold has been filled, this
fannel Is withdrawn, and & short plungsr is inserted by
means of tongs specially constracted for the purpose. The
mold Ix theo run under the press and subjected to pressure
for from balf aminute to one minute, it belng fonund that
this period Iy amply safficlent to insare the desired result,
We may add that no dificulty Is experienced from metal en
deavoring to squesze out around the plunger. Any metal
s0 endeavoring to escape becommss at once so cooled as to
solidify.

At the Vienna Exbibition of 1873, some excellent speci
mens of compressed steel were exhibited by the Neuberg
Works, and amongst others the broken Ingot from » pho
tograph of which the aunexed Fig. 2 has bosen prepared.
This ingot was shown side by side with another broken in
Bot of the same stes], but uncompreasad, an engraving pre

!
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it wonld most probably be thoroughly closed during the sub.
sequent treatment of the ingot, or where, if it continued to
exist, it could do little harm. Altogether we believe that
the practice at Neuberg has been very successful.— Engi-
neering.

Edward H, Traey, 0. E,

Edward H. Tracy, for several years past the Chief Engi.
neer of the Croton Aqueduct of this city, died recently at
Carmel, N. Y. He began his engineering careeras a rod
man, and from that humble position rose, by industrious at-
tention to the duties assigned him, to be an assistant engi-
neer under John B Jarvis, on the Chenango canal in this
State. Subsequently, under the same chief, he assisted in
the construction of the main line of our great aqueduct. He
was afterwards engaged in several other important works,
involving dock and railway construction. For the last five
years he has been Chief Eagineer of the Croton aque-
duct.

-

Ohloroform as a Preservative.

At a recent session of the British Pharmaceatical Society,
Mr. J. B. Barnes stated that vegetable infusions may be pre-
served indefinitely by the addition of a minute quantity of
chloroform. A muocilage of gum acacia and a malt infusion
have been satisfactorily experimented upon, and the action of
the chloroform appears to be to destroy the ferments. Mr.
Barnes considers that the discovery may be applied to pre-
serving solutions of citrate of ammonia, lemon juice, and
other very alterable organic substances

Gorrespondence.

, Beo Culture,
To the Editor of the Seientific American:

I can confidently recommend bee culture, as well adapted
to the sphere of women both in ety and country. I speak|
from experience, having been engaged in this pursuit for
over twelve years. In my first attempts at bee culture, I
used the old fasioned box hive. These hives were readily
constructed with Jittle or no reference to giving & profit in
surplus honey obtained from them. The losses in such
hives, from various causes, especially in winter, were very
great, and profits wers small at the best; §10 to £12 profit
from the sale of surplus honey from such hives in one sea-
son was considered an extraordinary yleld I have for
several years used a hive of my own Invention. It is con.
structed with special reference to securing a good yield of

surplus honey, in the most conveniont marketable form
My hive is so arranged and constracted that I am able to
prevent or contrive the natural swarming of boes. and, when
desired, to turn their whole foree to storing surplus honey
in the parent stock instead of swarming out, as they often
do (to their great damage) under ordinary management. Itis|
surprising to note how much more honey will be stored by a |
stock that does not swarm (yet has the same Increase of |N'-0k\
than by one that casts one or more swarms, 1| often obtain
from 200 to 800 1bs, honuy in small glass boxes from & hive
in & season,

There is In my opinion no pursult which offers groator
Inducoments to women na bee oulture, Thore are vory
many whose ocoupation confinex them Inloors nearly the
whole time, excluding them from the alr and sunshine, to
the great injury of their health; while at the samae time,
after this great sacrifice, they barely sucesed in obtalning a
livelihood. To wuch, bee cultare offars special inducaments,
such as hoalth and a groater roecompense for Inbor performed.
I hope that ere long bee culture will recelve from my sex
the attention It doserves, I am aoquainted with many who
have Iately commenced in the business who nre m.N-Hn[:
with great success

procedes the others in the motion. On keeping the eye fixed
on a point of the screen,it will be observed that the spectrum
widens, and that the exoansion is greatest in the violet and
decreases towards the red.

The same result is obtained by projecting the spectrum
directly upon the screw and observing its image in a mirror
oscillating in front of it. With the proper diaphragms,
which should be black and opaque, some_colors may be in-
tercepted, and only two allowed to pass in coincidence with
the Fraunhofer lines; this renders comparisons easier,

From this experiment it follows that yellow is the color
which most quickly affects the eye; then come orange, red
and green, blue, indigo, violet. The persistence of vision
is greatest in the violet and successively diminishes in the
indigo, blue, green, yellow, orange and red.

This may be verified also with white light. In fact, on
moving a watchglass reflecting the sun before a black back
ground, and keeping the eye fixed on it, the little solar image
will be seen converted into an elegant colored curve, in
which the following colors are usually found : yellow,green,
blue, indigo, violet.

Modena, Italy, August, 1875. A. Ricco.

PRACTICAL MECHANISM.
BY JOSHUA ROSE.

Noxsxs XXXI,

REAMERS.

For reaming out taper holes, such as are employed to re
ceive taper pins, the square reamer shown in Fig. 126 Isem

West Gorham, Me Lazzie E. Corrox.

ployed. It is apioce of plain taper square steel. This tool
should be dipped endwise in hardening, and tempered to &
dark brown, leaving the square end, A (on which the wrench,
by which the reamer is revolved, fits), of a blue color; be.
cause it is at times necessary to force it into its cat by atri.
king itlightly with a hammer (a proceeding necessary with
all reamers having appreciable taper upon them), which
would break the edges of the square end off if they are laft
too hard. The edges are beveled off, as shown, to prevent
the head of the square end buiging from being hammered.
To sharpen it, the flat sides are ground, taking care to keep
them straight and the thickness even on the two diameters,
80 that, the sides being straight and the reamer square, it
will cut taper holes whose sides will be straight, 1If the
reamer is not ground square, two only of the edges will be
liable to cut, causing the reamer to wabble, and so impairing
its cutting power and rendering it liable to break. This de-
scription of reamer is sometimes used tocut out holes in

| boller plates which do not come fair after belng punched.

The half round reamer shown in Fig. 127 will, however,

W,.v ...'q.

work much more steadily in holes which do not comse fair,
and will bore at all times more true, though it will not cut
so rapldly as a square roamer, when employed to borv &
straight hole into a taper one. The method of making this
tool is to turn it up and cut away half the diameter, temper
ing as directed for the square reamer.

MACHINE REAMERS,

Raamers for use in a machine or lsthe are of the form

hown in Fig, 128. The sarrations forming the cutting adges
L}
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are made at and near ono end only, and do not run to the full
length of the reamer. There nre two and sometimes more
flutes, A, provided to convey oll or water to the cutting edges
and receive the cattings. This description of reamor is em-
ployed to take out a very light ent only, and must run very
true In the machine, Fower cutting odges and flutes, run-
ning the entire longth of the reamer, may be employed for

heavier duty or for brass work, being much better qualified to |
i 128,

oarry off the cuttings; but in that cass, the backing off of the
teeth should be performed at n distance from the end of the
reaxmer oqual to its dinmeter, so that no cutting duts will be
performed by the teeth boyond that distance ; otherwise, from
spring, play in the spindle of the machine, or from other
causes. the resmer will cut the boles of a dizmeter larger at
the end at which it entered. All reamers should be well
supplied with ol for heavy cuts on steel or wronght iron, and
soapy water for fine finishing cuts on those metals; oil may
also be used for brass work, providing the cut is very light
and the cuttings can find very free egress.
KIELL REAMERS

Shell reamers, such as shown in Fig. 129, are excellent
tools for sizing purposes, that is, for taking a very light
cut Intended mercly to smooth out the hole, and insure
correctness in Its bore or size, They are short ream-
ors, having a conical hole run-
ning through the center which
is fitted to a cone mandrel asa
stock; thus three or four differ-
ont sizes of reamers may fit to
one stock. Through such stocks
there should always be bored

- % hole into which a pin may
bo driven, projecting at each side of the stock to nearly
the diamoetor of the shell reamer, in which there should,
on each side, be filed n semicircular groove to receive the pin.
Thus the reamer will be prevented from slipping upon the
mandrel, a5 it Is otherwise very apt to do.

Many attempts have been made to produce adjustable reams
ors having movable cutters, so that the size of the reamer
may be varied by a change of cutters, and economy in sharp-
ening and renewing is attained. None of these efforts, how-
ever, have met with such success as to cause their universal
application. Of course such a tool is only applicable to sizes
above an inch in dismeter, because the division of a reamer
of less than that size into two or more pieces weakens it so
that it would not bear the strain
' *The best form of adjustable reamer of which I have any
koowledge is that of one I designed and made for use on
cast iron work, thovgh I have no doubt it would apply equal.
1y well to work in brass, wrought iron, and steel. It proved
a very serviceable tool, and is essily made, as a reference to
Fig. 180 will show. A represents the stock, and D the cut-

Bl
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NN view

ters, ¢ being a rogulating washer, and D and E the tighten-
ing nut and washer, EFach of the cutters, B, fits into n dove-
tail and taper groove in the stock, the shallow end of the
groove being at the cutting end; so that, if the regulating
washer, C, 18 roducod in width, the cutters will slide forward
and enlarge in diameter, The washer, C, is thus a means of
adjusting the dinmeter of the cutters; and when the same is
once adjusted, the nut, D, will lock it nlways to that pre-
cise dismeter  If, therefore, several sets of cutters of differ.
ent hights are fitted to one stock, and tarned up, while in the
stock, to the requisite dinmeter, with the washer, C, inits
placo, we have a sot of standard catters which may always
be placed in position and locked up by the nut, D, without
measurement, since tholr sizes cannot vary. By providing
another wacher, vory slightly thicker than the standard, the
resmer will, in the case of oach setbof cutters, bore a hole to
# driving fit, while a washer & trifle thinner will cause the
outters to bore n hole of an eonlly working fit. Thus the
sizes of the cutters are regulated by the washer, C, and not
by measurement by the workman ; they are therefore at nll
timas positive and equal, The cutters are backed off on the
ends only, thelr tops being morely lightly drawfiled after bo-

—_————py e
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ing turned up, or they may be left one thirty.second of an
inoh oo large, and ground off after hardening, by the grind-
Ing proooss already described. The cuttors should be forged
of the best cast steel, and tempered 1o a straw color.

DORING BARS,

The boring bar Is one of the most important toals to be
found In & machine ahop, heeause the work it Lins to perform
requires to be vory ncourately done; and sines It is n some-
what exponsive tool to make, and ocouples a Inrge amount
of shop room, it ix necessary to make one size of buring bar
answor for as many slzes of hole as possible, which end can
only be attained by makiog it thoroughly stiff and rigid. To
thix end, a large nmount of bearing and close fitting, using
onst iron as the material, are necessary, bocause cast fron
does not spring or deflect so easily as wrought iron; but the
centers Into which the Iathe centers fit are, it of cast iron,
very liable to eut and shife their position, thus throwing the
bar out of true. It i, therefors, always preferable to bore
and tap the ends of such bars, and 10 screw in & wrought
iron plug, taklog care to screw it in very tightly, so that it
shall not at any time bocome loose. The centers should be
well drilled and of a comparatively large size, so as to have
surface enoogh to suffer little from wear, and to well sustain
the weight of the bar., The end surface surrounding the
conters should be turned off quite true to keep the latter
from wearing away from the high side, as they would do
were ono side higher than the other.

The common form of the smaller sizes of boring bar is
that shown in Fig. 181, A A boing the bar, D D the lathe cen-
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ters, B the cutter passing through a slot or keyway in the
bar, and C a key tapered (as is also the back edgo of the cut.
ter) to wedge or fasten thoe cutter to the bar, It isobvious
that, if the cutter is turned up in the bar, and is of the exact
size of the hole to be bored, it will require to stand true in
the bar, and will therefore be able to cut on both ends, in
which case the work may be fed up to it twice as fast as
though only one edge were performing duty. To facilitate
setting the cutter quite true, & flat and slightly taper surface
should be filed on the bar ateach end of the keyway, and the
cutter should have a recess filed in it as shown in Fig. 132,

32
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the recess being shown at A, and the edges, B B, forming the
diameter of the cutters. The backingoff is shown at C, from
which it will be observed that the cutting duty is performed
by the edge, C, and not along the edge, B, further than is
shown by the backing off. The recess must be made taper,
and to fit closely to the tiat places filed on the bar. Such a
cutter, if required to be adjustable, must not be provided
with the recess, A, but must be left plain, so that it may be
made to extend out on one side of the Lar to cat any requis-
ite size of bore; it is far preferable, however, to employ the
recess and have a sufficient number of catters to suit any
size of hole, since, as already statad (there being in that case
two cutting edges performing duty), the work may be fed up
twice as fast as in the former case, in which only one catting
edge operates. This description of bar may be provided
with several slots or keyways in its length, to facilitate facing
off the ends of work which requires it. Since the work is
fed to the cutter, it is obvious that the bar must be at least
twice the length of the work, because the work is all on one
side of the cutter at the commencement, and all on the other
side at the conclusion of the boring operation. The excessive
length of bar, thus rendered necessary, is the principal ob-
jection to this form of boring bar, becaunse of its liability to
spring. There should always be a keyway, slot, or cutter
way in the exact center of the Jength of the bar, so as to en.
able it to bore a hole as long as possible in proportion to the
length of the boring bar, and & keyway or cutter way at each
end of the bar, for use in facing off. If, however, a boring
bar is to be used for a job which does not require to be faced
off at the ends, the keyway should be placed in such a posi-
tion in the length of the bar as will best accommodato the
work, and should then bo made tapering in dinmeter from
the keyway to the ends, as shown in Fig. 133, the end, A,

ﬁ'j.m.

being made parallel to receive the driving clamp, A lug,
howaver, by which to drive the bar, is sometimes cnst at A,
This form of ber is stronger in proportion to its waight, and
thorefore less lisble to spring from the out or to deflect than
is n parallel bar. The deflaction of a bar, the length of which
i excessive in proportion to ita dismeter, is sufficient to

cnuse it to bore & hole of Inrger dinmeter in the center of ity
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length than at the ends, providing that the cutter I8 not re-
cossed and does not cut on both sides, that s 10 say: when
the catter has the edges, B B, in Fig. 132, bearing sgalost the
dlametor of the hole, they serve to steady the bar and pre.
ventit from elther springing away from the cut, or from de-
flecting In consequance of its own weight. The question of
spring affects all boring bars; but in thoss which are used
vertically, the deflection is of course obviated,

ilere it may bo mentloned that no machine using & boring
bar shoald be allowed to stop while the finishing cut is being
taken, for the following reasons: The friction, dus to the
severance of the metal being cut, causes it 1o heat to a alight
degree, and to therefors expand 1o an sppreciable extent; so
that, when the cutter makes its first revolation, it is opers-
ting upon metal at its normal temporature, but the heat cre.
atod has expanded the bore of the work, and hence the cut
taken by the second revolution of the cutter will be slightly
less in dismeter. This heating and expanding process con-
tinnes ay the cutting proceeds, so that if (after the cutter has
made any number of revolutions) the bar is stopped and the
cylinder or other work being bored becomes cool, when the
cuttor makes the next revolution it will be opersting upon
the bore unexpanded by the heat, and hence will cut deeper
into the metal until, the metal being reheated by the cut du.
ring the revolution, the boring proceeds upon expanded metal
as bofore the stoppsge; thus arresting the continuous pro.
groas of the cutter will have caused the cutting of & groove
In the bore. Boring bars of this description, for use in bores
of & large dinmeter, are made with a head of increased di.
ameter, as shown In Fig. 184, A A representing s bar tarned

true from end to end, and having a keyway cut along its en.
tire len. th, and B the cutter head, beld in upon any point in
the length of the bar by being keyed to it at D. A number
of cutting tools are carried by the head, B, and fastened to
it by the strsp, as shown at C, and enlarged st E, F being
the slot to receive the tool. It will be observed that there is
in the head a recess to receive the clamp, which recess should
be made deep enough to leave s clearance between it and the
shoulder of the clamp, to accommodate any varistion in the
thickness of the cutters. Several cutters may be provided
to the head, so that the work may be fed up rapidly ; in such
case, however, great exactitude is required in setting them,
because there is no practical method of making them witha
recess to insure their even projection from the bar, since the
cutters are narrow, and generally caut across the whole end
face, 1, so that each grinding affects their distance from the
bar, and bence the size they bore.

A rude form of the head, B, may be made by simply cut-
ting » slot or slots across it, and fastening the tool or tools
therein, by means of wedges and packing pieces if necessa.
ry. The only advantage possessed by this bar is that it will
bore a round hole, even though the bar may run out of true,
by reason of either or both of the centers being misplaced,
or even though the bar itself may bave become bent in its
length. Inaddition, however, to its disadvantage as to ex.
cessive length, it possesses the further one that, unlessaline
drawn from the two centers upon which it revolves is paral.
lel both perpendicularly and horizontally to the lathe bed, the
hole bored will be oval and not round ; or if the bar is not
parallel horizontally with the shears, the hole will be widest
perpendicularly, and vice rersi. To remedy these defects,
we have the boring bar with the feeding head, which is si
milar to that shown in Fig. 134, save that the work remains
stationary while the cutters are fed to the work by operating
the head, B, along the bar, which is accomplished as follows :
Either along the keyway or groove, or elss through and along
the center of the boring bar, thereis provided a feeding scrow,
passing through a nut which is attached to the sliding head,
B. As the bar revolves upon its axis, the screw is, by means
of sultable gearing, caused to revolve upon its own axis, as
well as around the axis of the bar, thus winding the head
along the length of the bar, and thus feeding it to the cut.
If the scrow runs along the center of the bar, it Is usually
operated by gear wheels, tho movemont of the feed being
continuous at all parts of the revolation ; but if the screw is
contained in s groove cut in the clrcuamforence of the bar, a
common star feed may be attached to the end of the bar, in
which ease the feed for the whole revolution is given to the
sliding head during that portion only of the revolution in
which the outer arm of the star Is moved by the projecting
bolt or arm which operates it. From these directions, it will
bo readily porcolved that a bar of the latter form, but hav.
Ing the sorew in its center, is the most preferable. Caremust
be takon, however, to keep these bars ranning quite true;
for should either conter run out of true, the hole bored will
bo largoer in dinmeter at that end; while on the other hand,
should the bar bocome bent 8o &s to run out of true in the
middle of {ts length, the hole bored will be large in themid.
dle If the work was chucked in the middle of the length of

the bar; and otherwise, 1t will be larger at one end.
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NEW LOCOMOTIVE FEED WATER HEATER,

The advantages arising from the use of hot Instead of cold
water, In feeding steam boilers, whether statiovary or loco.
motive, are too apparent to need rehearsal, more especially
where the hot water for that purpose is produced by utilizing
heat which would otherwise be wasted, the most important
results being the saving of fuel, preveotion of the contrac.
tion and expansion of flues and flue plates, and the ability

to maintain steam.

In the adaptation of a locomotive engine to
heat its own feed water, four diliculties have
always stood in the way ; first, to use the wasto
or exhaust steam without lessening the draft
of the chimney; second, to avold the cumber.
some and complicated devices nocessary for
beating the water in bulk; third, to prevent
obstruoting the smoke arch; and fourth, to
0 constract and arrange all parts of the ap-
paratus as to obviate derangement and leak.
age, oither from contraction and expansion, or
the jarring of the engine. These difficulties
have been overcome by the device illustrated
in the annexed engravings,

In Fig. 1, which is a detailed sectional
view, it will be seen that an insulated stoam
chamber 18 constructed about the smoke stack,
Into this chamber leads the feed water pipe,
A which is colled around the stack, conduct.
ing the water to the top of the compartment
and then down and out to the boller, at B,
The exhaust is divided. a branch pipe, C, be.
ing employed to conduct & part of the steam
into the chamber for heating the feed water
in the colled tube, while the main exbaust
discharges up the smoke pipe to promote the
draft of the engine in the usual manner. A
small eduction pipe, D, is provided near the
top of the chamber, through which the waste
steam passes, and there is also a drip
pipe mnear the bottom of the chamber,
for carrying off the water of condensation. Thore Is a joint
in the stack below the bonnet, to afford easy access to the
top of the heater, and a second joint for like purpose at the
bottom of the chamber

An improved arrangement of the water pipes which the|
eompany is now making, is to remove them from the interior
of the smoke chamber and place them outside, where they
pass through sunitable saddles.

According to certifieates and testimonials submitted,
it appears that the wsaving of coal attributed to this
device, on one locomotive (the Baxon, of the Boston
and Maine railroad), was about three quarters of & tan per
day for foar months in successlon. On & small engine on
the same road, the saving was pearly balf a tun per day,
The most recent tests show an economy of over 35 per cont
of the fusl used, the valus of which must evidently reach a
vory Inrge aggregate In the course of a year, in the case of
a road employing many locomotives. Fig. 2 gives nslightly
difforent arrangement of the feed water pipes., The actaal
ecopomy In fuel resulting from the use of this iavention,co-
incides with the calculated economy of feed water Lesters
in general, as given In the ScresTIvic AMERICAN of No-
vember 7 Iast

No dificalty Is experienced In making the colled pipe to
withstand any necessary pressure, as proven fn the cases
before alluded to and In others, The coll Is made at least
one sixih part larger in Interior dismeter than the pump

Scientific Imerican,

plungers; and the check valve ia slightly Inrger than the
coll n order to give free passage for the water Into the boil.
or. If constructed in this way ,and properly stayed to the
anddle and smoke stack, the device will be as permanent as
any other part of the machine. Proper allowance Is made
for contraction and expansion of thestays and coll. We have
obtained the foregoing particulars as to the construction from
the Mngoon Heater Compnany, 64 Sears Building, Boston,
Muus,, who are the manufacturers of the invention.
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MAGOON'S LOCOMOTIVE FEED WATER HEATER.

New Aniline Violet,

A now pigment called violet gentiana, for producing the
aniline colors of Martins and Meldensohn of Berlin much
cbeaper than the other violets in use, has for some time been
on sale. A series of trinls are said to have given the follow-
ing results: ‘When dissolved in thirty times its weight of
hot water, brought quickly to the boiling point, and kept
bolling for five minutes, and then passed through a sieve, it
leaves little residue.

To dye 25 1bs. of woolen yarn, take 11b. of tartaric acid
and a corresponding quantity of coloring matter; boil and
skim the mixture. Pass the yarn three times through the
dys, and it will assume & very uniform tint. The color ob-
tained is as solid and as brillisntas that obtained from dearer
violets.

The Patent One~Talled Shirt,

An illastration of the absurdity of some of the official
examinations msade at the Patent Office is seen in the patent
granted to J. H. Meyers for an alleged improvement in
shirts. It eonsists of a common shirt with the sleeves and
the back tail omitted. These parts, says the patentee in his
specification, any person can readily supply ; but the bosom,
neck band, yoke and front tail, he thinks require more trou.
ble to make; so he sews these together, and the Patent
Office granis him a patent therefor “as a new article of
manufactare ” But there is nothing new about it. It is
simply an unfinished garment, and an old pattern at that,
With equal propriety the Patent Office might grant a patent
for a shoe, as & new article, which consisted merely of the
strings and the upper, with the sole left out. Verily, the
Patent Office is a queer institution.

FURNACE WORKING WITH PETROLEUM,
Professor Henry Wurtz was recently called on o examine

and report upon the value of the system of Dr, C, J. Eames
of obtaining from crude petrolenm simultaneously both the
heat and the power needed for metallurgical operations upon

Iron. We extract the following from his report The upper
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engraving shows an oréinary reheating furnace for iron, such
an the experiments were made with; but the form is by no
menns tho best for developing the full merits of the new
systom, but answers tolerably well for the experiments made,
This is an external, and the lower a sectional, view, In
the Iatter, A BJ D indicate the Esmes vapor gonerator, called
simply the generator, the main feature of the new apparatus
and process, A is a cast Iron vessel, with horizoutal shelves
projecting alternately from opposite sides, over which shelveg
the oil, entering at D, at the average rate—for
this one furnace, when heating 8,000 lbs, of
iron at a charge, and making steam for the rolly
besides—of 80 gallons or 200 1bs., ns & maxi.
mum per hour, flows downward in a thin lsyer,
dripping from shelf to shelf. It thus meets a
slow opposing current of steam heated to incan.
descence, and kept at a pressure of about 10
Ibs, per inch, and which passes upwards from
the superbeating coil, B, incloving the fire.
Every uraze of oil is taken up and swept on to
a mixing chamber which occuples the former
fire space, where it meets the air blast entering
at the point, E (the former ash pit). It will be
observed that the former bridge wall of the
furnace is built up golid to the crown, except
the space at I (i, called the combustion cham.
ber, an important and essential part of the in-
ventions, This consists simply of a cellular
tier of firebricks placed on end, and extending
all across over the old bridge wall. Within
these cells the combustion begins, and it is
found that, if this combustion sprce has a ho-
rizontal thickness of more than 18 inches, the
firebricks fuse down. 1 is intended to repre-
sent one of the piles of scrap iron, with its top
and bottom covers, of which, however, six,
averaging 0600 Ibs., each, are introduced at a
charge, in regular working. The course of the
flame under, and back through, one of the flues
of the boiler above, and thence Into the stack,
is sufficiently indicated by the arrows.
ELECTRICAL SPEED RECORDER.

The accompanying engraving representsan electrical speed
recorder, constructed by Mr. W. Groves, of London, Ea-
gland. The instrument consists of a train of clockwork,
driven by a weight, and employed to mova the strip of paper
upon which the speeds are recorded. Two electro-magnets
are attached to the frame, and opposite their poles an arbor
is pivoted, carrying a soft iron armature:and in connection
with each armature is a bent and pointed lever, the ends of
which pass through holes in the ink trough when the arma-
ture is attached. These polnts carry on them sufficient ink
to make a dot on the paper. The trough is divided into two
ecompartments, one containing red and the other black ink.
The former is used to mark half seconds, and the latter to
record the speed. The holes in the trough are made so small
that capillary attraction prevents the ink from flowing
through.

Ono olectro-magnet is connected with a clock beating half
soconds; and as the pendulum passes over a mercury cup
placed immediately under the point of suspension, the cir-
cult with the battery is completed, and the half secondsare
marked in dots at the edge of the strip. The other electro-
magnoet is placed In connection with the contacts for marking
the spoed dots ; and by counting the numbers of half.second
marks botween each black dot, the speed is given between
each contact lever.

o

Newspaper Clroulation and Advortising.

George P, Rowell & Co's Advertissr’s Gasette, alter naming
somo papers which have reduced their rates for advertisiog,
adds: “There are many large weeklies which are at presont
domanding for advertising more than double the price to
which thelr elrculstion entitles them."

Wo hnve no doubt but that that is so. There has been &
great falling off in the subscription list or & great many
papers; but it is not so with others. The SciExTIFIO
AMERICAX has soveral thousand more circulation now than
it had last year at this time; and it is continually increasing,
but ita rates for advertising have not been advanced. For
machinery, tools, patents, and every want of contractors,
clvil and mechanical enginesrs, surveyors, artisans, msnuo-
facturers, and all similar industries,this paper is unequalled
a8 an advertising mediam
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SWANS,

The vest of the swan, says Mr. H. R. Robertson, is a thick
and rather untidy mass of sticks, reeds, flags, and rushes.
From the fact of the birds naturally preferring the most se.
cluded spots by the water, wo more often find n swan's nest
on a small island than on either bank of the river; the osier
beds are perhaps the localitios most favored by them, The
eggs aro six or elght in pumber, and are hatched in five or
six weeks. The young birds are termed cygnew, and are
covered with a grayish brown plumage, which Is not entire-
1y lost till the beginning of the third year, Though
the swan I8, in general, vory gentle and inoffen.
sive, the male bird will defend the nest with great
cournge, and advance to the onset with ruffled
pinions and every demonstration of anger; nor s
it, from ity muscular powers, an antagonist to bo
despised. 'While the cygnets are very young, one
or two of them will sometimes climb up on to
thelr mother’s back, who never sails along more
proudly than when her dusky brood is thus cradled
between her snowy wings.

Swans do not breed until they are several years
old, and they mate strictly in pairs; the technical
terms for the male and female are cob and pen.
The cob, or male, has a thicker neck and a larger
berry at the base of the bill than the pen, or fe-
male; he also swims more buoyantly, from having
more volume of lungs. Maturity in both cob and
pen is shown by the size of the berry and the
depth of the orange color of the bill.

Taking swan’s eggs from the nest, and certain  «
other birds’, was an offence severely with in En-
gland in old times. W find, in an act of Henry
VIL, that *“no manner of person, of what condition or de-
gree he bee, take or cause to be taken, be it upon his owne
ground or any other mans, the egges of any fawcon, gos-
hawk, laners, or swans, out of the nest, upon paine of im-
prisonment of & yere and a day, and fine at the kings wil,
the one halfe thereof to the king and the other half unto the
owner of the ground where the egges were so taken.”

The swan feeds on  aquatic weeds, the spawn of fish, and
coarse grass growing by the sides of the water; it is fur-
nished with a gizzard of extraordinary muscular power,
which enables it to grind the weeds, however fibrous, to a

ulp.
. All writers on the subject agree that the swan is very long
lived, some saying that it attains thirty years, while others
assert that it sometimes survives a century.
** Man comesand tills the earth and lies beneath,
Aud after many asummer dles the swan,"

The particular species that is the subject of the present

article is often
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the bird in question was & young one, which had beea care-
fully fattened, and kept till tender after being killed,

Wilful Ignorance of Common Things.

A little knowledge may be & dangerous thing,but a know
ledgo of Nittle things In useful and therefore desirablo. At
the recent meeting of 8t, Baviour's District Board of Works,
Dr, AlbertJ. Bernays submitted his report as public analyst,
In tho course of his remarks he desoribed the results of his

varlous analyses of food, chiefly of milk, the adalteration of
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which he believed was on the incrense. He had also analyzed
several samples of bread and butter,and had generally found
them to be pure. In conclusion he suggested that a museum
of common things should be attached to every board school,
50 that the rising generation might acquire a knowledge of
them, and the uses for which they are intended. Dr. Ber-
nays deserves groat credit for Lis admirable suggestion. It
is wonderful bow ignorant the commoner class of people are
of things in every day use. For them not to be able to dis-
tinguish between a hawk and a hernshaw is excusable per-
haps. Butthere are many who hardly know s mangold or a
swede when they see it, who would fancy oilcake was a
larger and perhaps a coarser kind of toffee, and who might
be at a loss to tell a field of potatoes from a field of turnips,
Again, there are those who, following some mechanical oe-
cupation, are content with the knowledge of that only, and
prefer to remain ignorant of kindred occupations. A glazier,
for instance, will have nothing to do with carpentering, The

sem i-domesiica-
ted on lakes and
ornamental wa-
ters, and is known
s the tame or
mute swan—oyy-
nus olor of the
ornithologists. It
is said not to have
been originally a
pative of the Bri-
tish islands, but
is found in the
eastern portions
of Earope and the
adjacent parts of
Asia, where in.
land seas, wvast
lskes, and exten-
sive morasses af.
ford it a conge-
nial home. In
Siberia and some
parts of Russia it
is common, and
it abounds on the
shores of the Cas.
plan SBea. It is
doubtful when
this most elegant
bird was intro

doced into Great
Britain, where it
is such & univer

sal favorite,

Wild swans may
be often observed
flying in & wedge.
like form high in
air, but they very
rarely settle, This
species,  cygnus
forus, is noither so large nor so graceful am the tame swan,

For its value as nn article of food, the swan Is now almost
entirely disregurded. Two or three are still fattenod every
Christmas time for Windsor Castle, where, in accordance
with old usage, they make their regular sppearance on the
royal table. On only oue ocossion have we oursalves ever
had the opportunity of proving the taste of our ancestors in
the wattor, and we are Inclined to class the royal bird nlong
with the royal flsh, the sturgeon, ns really Inferior In flavor
tomapy & plebelan dish, In color the flesh Is extromely dark,
and if we may spoak from our solltary experience, weshould
describe it as somowhat dry aud decidedly coarse i fiber;

THE BWAN'S NEBT,

onrponter will tell you that the setting of a grate or hall
hanging 1s no business of his. The Ironmonger I8 uttorly
oaroless about bricklaying, and the bricklayer returns the
compliment, Each of those clusses of mechanics advisedly
romaing or professes to romain in utter darkness as to the

ocoupations of his fellows. True, a Jack of all trades may |

bo master of none, but there is no earthly reason why amoe.
ohante should not bo able to sdapt his manual talents to
more than one kind of work. The hand that can use o saw
or plane, that oan adjust beaws and jolsts with the greatest
nicoty, Is surely able to fix & graws, to hang a bell, to use
wpado and trowel,pick or lovel. The lronmonger must know

— - — ———

something of brickwork, and the bellhanger of ironmongery.
We are aware that the selfish spirit of teades unionism steps

In here, and Inys it down imperatively, ne sufor ultra erepi-

dam. As thecobbler to Liis last, 8o the carpenter to his bench,

the bincksmith 1o hils forge, and so on through the eategory

of mechanical workmen. But what an advantsge It is to

men to be what is generally ealled handy! As the al'-round

cricketer of fair average merit is more succossfal in the long
run than the brilliant bat who is a poor fleld and an Indiffer-

ent bowler, or the unerring bowler who nelther bats well

nor fields well, so the workman, who Is & fair
average carpenter, bricklayer, ironmonger, bell-
hanger, etc.,may be more useful gonerally than
the one who purposely confines his knowledge to
one particular class of work. Put such a gener.
ally useful man down in the backwoods of Canada

and we think the puint of our case will be illus-

trated at once. Nowif, in these museums which
Dr. Bernays proposes to attach to board schools
~—why not to all schools *—there were specimens
not only of comestibles, but of ordinary imple-
monts In everyday use; if, further, one or more
paid instructors were attached to everv such
museum—such Instructors would very soon be-
come self-supporting—whose business it was to
tench our rising generation the uses of these im-
plemonts and the characteristic features of this
or that food, it is no great evidence of wisdomto
foretel that the said rising generation of English-
men would be infinitely less ignorant and in-
finitely more handy and self-relinnt than is the
present. The man who tells you he eannot do
this or that kind of work, and does not tr, to do
It, is little short of & foel.— Land and Water,

Preservation of Wood Telograph Poles.

Tar Is employed, but it I8 necessary to apply it hot, and to
avold boiling it too long, lest it should lose the essential oils,
which alone nid it to penetrate the wood. The Iatter shonld
be first considernbly heated to remove humidity and to open
the pores; the tar is then applied, and, penetrating it, forms
a strongly resisting covering. One thick coating produces a
very bad effect; it is pecessary to apply several light coats,
a process somewhat difficult and requiring practice. If this
ruode is not adopted, & covering will be simply laid over the
surface of the wood, which will be separated by damp, and,
being brittle, will be easily broken away. The fungus fila-
ments would then be free to attack the wood, and destruc-
tion would take place almost as rapidly as if the tar bad not
been laid on. The process above described can hardly be

carried out without special appliances. The best mode is,
first to heat the
wood, then to im-
merse in a bath of
tar the whole of
that portion to be
placed in the
ground, and to
leaveit in the bath
for 24 hours
at least. The tar
should be heated
to boiling point.
Carbonization
bas also been ap-
plied with very
good results. By
raising the wood
toa sufficient tem-
perature, coagula.
ti>n takes place,
and any dangerous
spores are con-
sumed. But it is
better to burn the
wood imperfectly
than to carbonize
it to such an ex
tent as is usually
done. When the
burnt portion is
too thick, it loses
its cohesion, and
bocomes  broken
during transport,
so that the wood
is again exposed
to the air, It is
better to obtain a
thin and uniform
covering by soak.
ing the wood in
acidulated  water
© (five parta of wa.
tor and one of sulphuric acld) and heating it Hghtly without
oxposing It to the flames. The more acid is added to the
water, the leas heating will be required, and it is preferable
to obtain a thoroughly solid coating, by hearing Iv for a long-
or time, &t & loss elevated temperature. This method is all
the more worthy of attention beosuse the sulphuric acld pe-
notrates the wood to a certain depth, and partially presorves
it from thoe attacks of the fungus,
Parxt aking, bolled with linseed ofl, and having, while hot,
& quantity of sand and lime stirred in untll the requisite
thickness is obtalned, make & durable cement for leaky roofs.

i 1




ation, magnetism s scarcely known ox.
fron, and especially In steel, and as ro.
in somo ob manner to the earth. But there I
%o boliove that it fs one of the most extensively dif.
 fused agents In Nature, It oan be traced not only in iron,

‘bat also in overy substance into which fron enters into com.

sosttion, 1t 18 found in niokel, cobalt, chromium, mdlouu:r
j Setances, evon in some gases.  Whorever s gal sanlo
:nm uh:l‘n Narure, wlmtf-r produced by chomioal ne-
on, or appeariog In the thermo.olectric form as originating
from the sffocts of heat at the place of union of different
substances, wagnetic offects can be olicited.  On the largoer
scale, it Is cortain that the whole earth acts as a combina.
tion of magnots, and there is reason to think that the sun
and the moon also act as magnets,

The laws of magoetic forco, however, have been oxpori.
mentally exsmined with philosophical accuravy, only in their
connection with fron and steol, and, by inferences bearing
considerable probability, in the influonces exoried by the
earth as & whole. The ferruginous minerals of the formula
Fes O, possess the property of attracting iron and its fil
ings, and are called natural magnets or lodestones,

Experience has demonstrated that the attractive aotion of
magnots takes placo in & vacuum and through all bodies,
whethier gaseous, liquid, or solid, when they are not them.
polves magnotfe.  All the properties of natural magnets may
be permanontly communicated to needles or to bars of stecl
properly tempered, which are then sald to be magnetized,
and take the name of artificial magoots.

1f & small iron ball, A (Fig. 1), be suspended by a flexible
thread, and succes
sively presented to
various points of the
surface of a magnet.
ized bar, although it
may be kept at the
same distance from
the bar in every case,
the deviation of the
ball, A, will undergo
considerable varia-
tion as it is changed
from point to point,

In the section, M N,
perpendicular to the
middle of the axis of
the figare, P P, the attractive action is zero; in either direc-
tion from this position the pendulum is more deviated from
the vertical as it is placed nearer to the ends of the bar,

! The same fact may

ig: be demonstrated by roll

7 ing a magnetized bar in
iron filings (Fig. 2); or
better still, (Fig. 8), by
covering a magunet with
s thin cardboard which
is lightly tapped with
the fingers, while iron
filings are scattered
over its surface from a
sieve. The directions which the lines of filings take prove that
the middle section, M N, produses no action whatever, and
that, towards the ends of the bar, in the axis of the figure
there are two points, P P', which are centers of the strongest
atiraction.

Fig. 1.

@
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The middle section, where there Is no reaction, is desig-
nated es the neatral line, and the centers of attraction, P P,
are called the poles of the Lar. Every magnet. whether
nstural or artificial, possesses at least two poles. When the
magoetization is regular, the magoet Las but two polos,
which are situated in the axis of the figure and near ity
ends. When the minerals containing iron, or the steel bars,
have more than two poles, they are sald to be irregularly
magnetized, or that they have consequent points. In every
caso, however, two consecutive poles are separated by s
neatral lioe or a line in which there is no action.

1f 8 magnetized bar is suspended horizontally by means of

i 4 the stirrup, C (Fig. 4), made of

i PaAper or copper, and sapported by

/] a thread without torsion, the whole
system partakes of a movement sot
up by the magnetic influence of
the ensth.  Aftera certain number
of oscillations, the bar becomes
quiet in such a position that its
axisis directed from north to south.

If the same bar is used seversl
times in succession, it always comes
to rest in the same position, and

-

the north.  Several bars suspended in the same manner, and
at n certain distance from one another, always place them-
wolves in parallel directions. The vertieal plane which
passos through the axis of & bar freely suspended, when in
its poxition of equilibrinm, is ealled the magnetic moridinn,
The magnetic meridian does not coincide with the terrestrial
meridian ; the angle comprised betweon these two planes in
a given place is called the declination. The declination is
unid to bo oast or wost, a8 the half of the bar turned toward
the north places ltsolf east or west of the terrestrinl meri.
disn,  The declioation also ehnnges in value and even in
sign, according to the place of observation ; and it undergoes,
bosides, continunl variations at the same place,

The end of the magnet which turns toward the north is
ealled its north pole, the opposite end its south pole,

If the poles of a fresly suspended bar magnet are succes.
sively brought near the poles of another bar, the susponded
magnot will be turned out of the magnetic meridian, The
diroction in which It Is dieplaced in each cnse shows that
poles of like names ropel ench othor, while, on the contrary,
poles of unlike names are mutaally attractive.

If we place a steing bar, M (Fig. 8), in any position what-
ever below a bar, M', whose suspension Is without torsion,
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the latter bar immediately turns in a horizontal plane, and,
after a few oscillations, comes to rest. In this position the
axes of the two bars are parallel, and the poles of unlike
names are placed one above the other, on the same side of
the suspension thread.

The terrestrial globe may therefore be considered as a
great magnet, with one of its magnetic poles placed in its
northern, the other in its southern hemisphere. The two
hemispheres of the earth are thus like the two halves of a
bar magnet—the northern hemisphere possessing the mag-
netic properties of the south pole, and the southern hemi.
sphere exercising the sume action as the north pole of a nat-
ural or artificial magnet.

If a magnetized needle is supported on n metallie point by
an agate cup, M, placed on its center (Fig. 6), the needle is
then free to turn in a horizontal plane. When left to itself,
it oscillates under the influence of terrestrial force, and final-
1y comes to rest in such a position that the line joining its
poles, which corresponds with its center of figure, is in the
magnetic meridian of the place.

By placing (Fig. 7) a bar of soft iron which presents no

Fig. 7.
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trace of magnetism in the neighborhood of the poles of a bar
magnet, the former, under the influence of the magnet, ac-
quires the property of attracting Iron filings, and becomes
itself a real magnet, with its two poles and its neuntral line,
In soft iron, magnetized by induction, the poles stand in a
direction opposite to those of the bar; and its neutral line,
instead of occupying the middle position, is placed in the
neighborhood of the end which is opposite the bar.

Fig. 8,

This magnetization, or inductive polarization, is only tem-
porary, and completely dissppears the moment the bar and
the soft iron prism are separated some distance from each
other. The phenomena are the same when a soft iron prism
(Fig. 8) remains suspended by the attraction of one of the
poles of & bar magnet.

This temporary induced magnetism of soft iron prisms
may be shown in another manner. If a soft iron prism is
suspended from the north pole of a strong magnet (Fig. 9) it
becomes capable of
supporting a second
prism ; the second
prism s in turn in-
ductively msgnetized,
and  will support a
third, and 8o on. In
this magnetic chain,
the Indirectly magnet-
izod prisms always
touch each other with
polles of contrary
nsmes, and the ae
tion becomes weaker

Fig. 0.

the same end always turns toward

as tho distance from the bar increases. But now, if the bar
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In detached from tho first soft iron prism, all traces of polar.
jzation disappear In the several prisms, and they immedi.
ately separate from each other.

We have seen that a prism of soft iron, prosented to the
north pole of & magnet, becomes itself a ronl magnet by in.
duction, the contrary poles attracting each other. and the
#oft iron remaining suspended against the force of gravita.
tion. If, when a prism is suspended in this manner, the

south pole of a second bar (Fig. 10) is bronght near i, all
Fig. 10,

magnetic  adherence
connos; the soft iron
prism detaches itsalf,
and falls,

In this experiment,
the socond bar tends
to develops in the
prism n magnetization
whose polarity is oppo.
site t» that developed
by the first bar. The
soft iron being thus
submitted to the two
contrary influences, resumes its natural state, loses all trace
of polarization, and should necessarily obey the action of
gravitation. Experience has demonstrated that when a bar
magnet is broken, each of its parts, whatever muy be their
number, forms a complete magnet, with its two poles and
neutral line. Ths magnetization induced in a piece of soft
iron is less as the distance through which the bar acts is
greater. From the preceding facts it appears that the action
of a magnetic pole, on a series of soft iron cylinders submit-
ted to its influence , very much resembles the induction ex-
orcised by an electrified sphere on a series of insulated con-
ductors. Under the influence of the magnetic pole, the soft
Iron cylinders are polarized, and the polarization endures
while the influence lasts, In the same way, the ends of the
insulated conductors, placed in the vicinity of an electrified
sphere, are charged with electricity of contrary names; this
polarization lasts as long as the inductive action of the
sphere is maintained, and completely disappears when the
spliere is removed or discharged.

There is, however, a great difference between a magnet-
ized bar and an electrified sphere. The contact of the soft
iron by no means enfeebles the magnetic properties of the
bar; but the magnetism, whatever its nature may be, does
not, by apparent contact, pass from the bar to the piece of
soft iron. On the contrary, when an electrified sphere is
touched with an insulated conductor, a part of the electricity
of the sphere is spread over the conductor, and the electric
properties of the sphere are enfeebled.

>

Plants and Animals found In the Human Mouth,

According to Dr. C. N. Peirce, in an essay in Dental Cos-
mos, the following variety of organisms is found in the oral
cavity, as shown by the microscope: 1. Oidium albicans. 2.
Cryptococcus cerevisie. 3. Leptothrix buccalis. 4. Lepto-
mitus. 5. Bacteria, vibrios, and monads. 6. Paramecia
7. Heterogeneous mass.

OIDIUM ALBICANS, OR WHITE FLANT.

As revealed to the observer, it seems to consist of thick-
ened epithelial cells, mingled with numerous minute spor-
ules or seeds, from the midst of which long, thread-like,
jointed and branching plants arise, myceliuam, intertwining
with each other. The question as to whether this vegetable
growth is the origin or sequence of disease has not yet been
settled. So far as I can learn of its prevalence or predispo-
sition, it occurs most frequently in the mouths of persons
living in situntions where the air is impure and diet un-
wholesome, or where previous gastric or intestinal disorder
has interfered with the health and vigor of the infant. It
is found alone or simultancously on the inner edge of the
lips, where the mucous membrane begins, on the inner side
of the cheek, on the gums and palate, on the upper and
lower surface of the tongue, in the throat, and in the csoph-
agus, down as far as the cardia, or upper opening of the
stomach,

CRYPTOCOCCUS CEREVISLE—Cell or Capsule.

This plant is composed of round or oval cells, which pre-
sent in their interior one or two little corpuscles resembling
somewhat an oil globule. They are propagated with great
rapidity when in contact with decomposing substances st s
favorable temperature, This cryptococcus is so similar to
that found in yeart, beer, ale, and sour milk that it may be
considered practically {dentical, the prineipal difference no-
ticed being & variation in the size; while in shape, manner
of propagation, and apparent globule within, the modifica
tions are but slight. It is developed in the morbid secre-
tions of the mouth, the msophagus, and stomach; it is also
introduced into theso situations by the drinking of beer.

In the black fur of the tongue of persons Inboring under
typhus, or in the oral secrotions where persons have been
long sufferors from organic disease, itis also found. Vogel
thinks it of great importance to regard this plant only as an
accompaniment and not as the cause of disenso,

LEPTOTHRIX BUCCALIS~—Slender hairs in the mouth.

This consists of slonder structureless fibers, of various
lengths, and stra’ght or curved as the fiber is long or short.
One end is free, the othor is planted in or projecting from a
fine granular mass, though a limited number are always no-
ticed floating in the secretions, detached from any substance.
They are found singly or in bundles, and multiply with
great rapidity, Scarcely any portion of the mouth Is free

from them. They appoar on the surface of the tongue, in
depressions of the teoth, and cavities of deeay, on the neck
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and surfaces of the teeth; indeed, everywhors within the
::l‘. cavity that lodgment ean be found for a particle of

They aro found also growing from the surface of acoumu.
Intions of tartar, whothor such accrotions be upon the necks
of the testh, in the cavities of decay, or on artificial dent.
wros. There Is probably no sitaation where they grow with
groater rapidity than on the surfaces of the plate, elther up
por or under. The soft cheese-like substance that wo quickly
accumulates there Is most prolific in their production, though
from this sitaation they are neither 5o long nor attenuated
ax thoso taken from an inflamed mucous membrane. While
groat care In cloanliness limits thelr number, It s lmpossi-
ble to entirely eradicate them or prevent their development.

LerToMITUS—SNonder TAreadas.

This growth, as the name indicates, is neither so long nor
#0 slonder as the leptothrix. [talso has occasional branches,
and marked transverse strim, which complete its morpholog
feal difference from the plant just deseribed. It is found
upon the tongue and in the pharynx of persons suffering
from pnoumonia, pleuresia, phthisis, apoplexia, and chronle
gastritis,

BACTERIA AND VIDRIOS,

These organisms form some of the most minute objocts
which the microscopist has the opportunity of examining,
and it is with the greatest difioulty their structuro can be
acourately determined. They are both found in the fluids of
the mouth, but the profusion in which they exist is modified
by the care exercised in koeping the fluids of the oral cavity
freo from decomposing substances. In the fangs of teeth
where the pulps are devitalized, they are found to rapidly
develop. Nor is their presence in this loeality confined to
such teoth as have defective crowns giving communication
with the flulds of the mouth; but in a number that were ex-
amined whoro there was dovitalization of the pulp without
any loas of the hard tissues from carles or otherwise, their
prosence was readily detected. Upon opening into such cav-
itles, thoy were, ns usual, very offensive from the degenera-
tad pulp, and on examining this putrid material these living
organisms were observed in abundance.

MONADS,

With these two low forms of life we must associate what
are known as monads, or, as Bastian calls them, plastide par-
ticles. These are invariably found in the same solutions
with the former, and are supposed by some observers to re-
sult either by direct growth and development, or by aggrega-
tion and conlescence into bacteria and vibrios. g

** Naturalists have been in doubt as to whether they should
be regarded as independent living things of the lowest grade,
having an individuality of their own, or whether, rather,
they should be looked upon as developmental forms of some
higher organisms, either animal or vegetable.”

The discovery of these low forms of lifein the mouth is
not of modern origin, as we shall see from the following by
Leuwenhoek. In 1082, at the age of fifty years, he wrote
respecting his teeth: ““Itis my custom every morning torub
my teeth with salt, and afterwards to wash my wmouth, and,
after eating, I always clean my large teeth with a toothpick,
and sometimes rub them very hard with a cloth. By these
means my teeth are so clean and white that few persons of
my age can show 5o good a set; nor do my gums ever bleed
although I rub them very hard with salt; and yet I cannet
Xeep my teeth soclean but that,upon examining them with a
magnifying glass, I have observed a kind of white substance
collected between them, in consistence like a mixture of

flour and water. In reflecting on this substance, I thought
it probable (though I could not observe any motion in it)
that it might contain some living creatures. Having there.
fore mixed it with rain water, which I knew was perfectly
pure, I found, to my great surprise, that it contained many
very small snimalcules, the motions of which were very
pleasing to behold. The largest sort of them had the great-
est and quickest motion, leaping about in the fluid like the
fish called a jack: the number of thess was very small. The
second sort had a kind of whirling motion, and sometimes
moved in the direction of a spiral, and undulated; these
were more in number. Of the third sort I could not well
ascertain the figure, for sometimes they seemed roundish but
oblong, and sometimes perfectly round. These were so
small that they did not appear larger than a speck. The
motion of these little creatures, one among another, may be
imagined like that of agreat number of goatsor fies sport-
ing in the air. From the appearance of these to me, I judged
that I saw some thousands of them in a portlon of liquid no
larger than s grain of sand, and this liquid coosisted of elght
parts water and one part only of the before-mentioned sub-
stance taken from the teeth.

“ With the point of & needle I took some of the same kind
of substance from the teeth of two Indies who I knew were
very punctual in cleaning them every day, and therein I ob-
served as many of these animalcules as [ have jst mentioned,
I slso saw the same in & white substance taken from the teeth
of a boy about eight years old; and upon examining in like
manner the same substance taken from the teeth of an old
gentleman, who was very careless about keeping them clean,
I found an incredible number of living animalcules, swim
ming about more rapidly than any I had before seen, and In
such numbers that the water which contained them (though
but & small portion of the material taken from the teeth was
mixed in it) seemed to be alive.”

PARAMECTA,
w considered sll the growths deemed vegetable
h:.d':‘t:: mouth, I have still one other orgsuism to de.
scribe, as to the trae place of which in Nature there Is no

Scientific Amevican,

division of sentiment, It belonging undoubredly to the ani-
mal kingdom, 1 allude to the parameels, & goous of infuso
tin.  They are only found in the oral eavity In cases of ox.
tromo uncleanliness ; and though Incroasing rapldly in infu.
slons adapted to their growth, they are somewhst Hmited in
Whis situation, owing to the constant changing of the secre-
tlons, About fifteen varioties have been dessribed. They
have & soft flexible body, varisble in form, though usually
oblong or oval,and more or less depressed.  In most of them,
numerous rows of vibratile cilia are notlesable, projecting
from their Integument,

- —
Useful Reclpos for the Shop, the HMousehold,
and the Farm,

Vienna bread and Vienna boer are sald to be the best in
the world. Both owe their superiority to the yeast used,
which Is propared in the following manper: Indian corn,
barley, and rye (all sprouting) are powdered and mixed, and
then macerated in water at a tempersture of from 149° to
167" Fab. Saccharification takes place in & few hours, when
the liquor s racked off ana allowed to elear, and fermentation
is set up by the help of a minute quantity of any ordipary
yeast. Carbonlc acid is disengaged during the process with
so much rapidity that the globules of Yeust are thrown up by
the gas, and remain flonting on the wurface, where they
form a thick soum. The latter in carefully removed, and
constitutes the best and purost yeast, which, when drained
and compressed in a hydraullc pross, csn be kept from
eight to fifteen days, according to the sesson.

By drawiog up the earth over the potato in sloping
ridges, the plant is deprived of its dus supply of molsture
by rmains, for when they fall the water is cast Into the
ditches. Farther, in regard to the ides that, by thus earth-
ing up, the number of tubers is increased, the effect is quite
the reverse; for experience proves that a potato, placed an
inch only under the surface of the earth, will produce more
tubers than one planted at the depth of a foot.

Brown bronze dip, for conting hat hooks and similar small
hardware articles, is made of iron scales, 1 1b, ; arsenie, 1
oz. ; muriatic acid, 1 1b. ; zine, solid, 10 ozs. The zine should
be kept in only when the bath is used. The castings must be
perfectly free from sand and grease,

A good test for gold or silver is a pleco of lunar caustic,
fixed with a pointed stick of wood. Slightly wet the metal
to be tested, and rub it gently with the caustic. If gold or
silver, the mark will be faint ; but if an inferior metal, it
will be quite black.

Cider may be purified by isinglass, about 1 oz of the
Iatter to the gallon. Dissolve In warm water, stir gently
into the cider, let it settle, and draw off the liquor,

The solvent power of glycerin upon several substances
commonly used in medicineand the arts is as follows: 1 part
of sulphur requires 2,000 parts of glycerin; iodine, 100
parts; red iodide of mercury, 840 parts; corrosive sublimate,
14 parts; sulphate of quinine, 48 parts; tannoin, § parts;
veratria, 06 parts; atropia, 50 parts; hydrochlorate of mor
phia, 19 parts; tartar emetic, 50 parts; iodide of salphur, 60
perts; iodide of potassium, 3 parts; sulphide of potassium,
10 parts.

Some weeds can be killed and prevented from growing in
garden paths by watering the ground with & weak solution
of carbolic acid, 1 part pure crystallized acid to 2,000 parts
water, Sprinkle from a watering pot.

A screen or blower of wire gauze, from 36 to 40 wires to
the inch, placed in frontof range or stove fires, will prevent,
it is said, smoke coming into the room when the chimney
fails to draw well.

To prevent condensstion in a steam pipe laid under ground,
place it inside another larger pipe, filling the intervening
spaces with pulverized charcoal. The outside pipe should
be watertight.

Tar water may be employed for dyeing silk or wool asben
gray. The stuff is first mordanted with weak perchloride of
iron, by soakiog in the solution some hours. It isthen
drained and passed through the bath of tar water. The
oxyphenate of iron, which is thus precipitated on the fabric,
gives a very olid color.

A cement, impermeable by air and steam, and especially
well adspted to use for steam or gas pipes, is made of
powdered graphite 6 parts, slaked lime 3 parts, sulphate of
lime 8 parts, and boiled oil 7 parts, well kneaded.

Cider may be preserved sweet for years, by putting it up
in airtight cans, after the manner of preserving fruit. The
liquor should be first settled and racked off from the dregs,
but fermenta‘ion should not be allowed to commence before
oanning.

The mordants used for dyeing with sumac are either tin,
acotato of lron, or sulphate of zine, The first gives yellow,
the second gray or black, according to strength, and the
third greenish yellow.

When bollers are ordinarily fed with hard water, it is worth
while to save the drippings of the exhaust pipe, the conden.
sation of thesafety valve blow.off, and that from the cylinder,
and use the water thus obtained to fill the boller after blow-
ing off. Tho result will be surprising in effect in looseniog
scalo,

The evaporative efficiency of American anthracite and
American bituminous coals I8 in the propor.ion of 89 w0 99,
(ilossed shirt bosoms : Take two ounoces of fine white gum
arable powder, put it in & pitcher and pour on a pint or more
of water, and then, having covered it, let it stand all night.
In the morning, pour it carefully from the dregs into a clean
bottle, cork, and keep it for use. A teaspoonful of gum wa-
ter stirred in & pint of starch, made in the usual way, will
give to lawns, white or printed, a look of newness, when
nothing else can restore them, after they have been washed.
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A cheap fortilizer consints of sulphate of smmonis,
00 1bs. ; niteate of sods, 40 1bw. ; ground bone, 250 1be. ; plas.
tor, 250 1bw. ; malt, § bushel; wood ashes, 8 bushels; stable
manuvre, 20 bushels. Apply the above smount to six scres,
Labor in preparing included, It costs about $15, 1t is said
to give as good results as most of the commmercial fertilizers
conting §50 per ton.

To make s handy paiot, bresk an sgg Into & dish and beat
slightly. Use the white only, if for white paint; then stir
in coloring matter 10 suit. Red load makes a good red paint.
To thin it, use a little skimmed milk. FEggws thas are » little
00 0ld 1 eat will do for this very well.

Magnetism of fron Villngs,

** Do Haldat published,jduring 1830, in Memoires de ' Acad
emie of Stanislas, that he had put lron filiogs lnto & brass
tube (closed by two screw plates), which he maguetized by
the ordinary process, and that he succesded in obtaining two
contrary poles. The polarity slowly decreased when varying
quantities of river sand were mixed with the flings, while
in every case it was very weak, and disappeared when the
metal grains were displaced in position by shaking the tobe
I repeated this experiment by firmly mmming down the lron
filings lnto the tabe, by means of & small hydraalic press
I'found ‘hat when the filings begin to sggregate the polarity
considerably sugments, and continu & Lo increase with press
ure. Inow lay before your Academy some tubes, 32 to
4 inches long and 1 2 inches in dismeter, which attract st
least as pcwerfully as those made from broken pleces of
good steel of the same dimensions, As the iron filings which
I ured were of unknown origin, [ had some prepared under
my own ayes, from good soft iron, perfectly reduced, and
without appreciable coercive foree: the results were not les-
sened. Thus, then, a metal which has no coercive force
when it is entire acquires it in as considersble s degree as
that of steel when it bas been reduced and compressed by
pressure. Is it not to this fragmentary character that we
must attribute the observed polarity ? and is it not, also, this
same cause which explains the coorcive forco of steel? One
csnnot explain the distribution in a magnet without consider-
ing it as composed of rows of very small magnetic elements
of opposite poles, reacting between themselves at a distance;
and it is proved that the quantities of separate magnetism in
each of them increase, by this reaction, from the extremity
to the middle line. Until now it seemed admissible that
these elements are the molecules themselves; but the pre-
ceding experiment appears to show they are formed of either
compacted iron fragments or small agglomerated crystals, as
in steel. When, before pressing the filings, materials which
render the mass more homogeneous are put with them, the
same polarity can no longer be given to them as before the
mixture. For example, if we make a paste of chloride of
iron and filings, and press it, we obtain, after several days, s
subehloride of iron of continued appearsnce, whichk may be
filed and polished like pure iron, but which can scarcely be
maguetized. Iron reduced by hydrogen and oxygen from
scales behaves like iron filings; but magnetic or dixmsgnetic
bodies mixed with the filings notably change its facalty of
becoming magnetized. It is probable that, in very power-
fully ramming home the powders. the coercive force would
be found to increase to a maximum, and that it will after-
wards deerease when the compactness of the fragments will
have given a sufficient continuity to the mass."—J. Jamin.
in Comptes Rendua,

Concrete for Walks, cte.

John Turner, in the London Agricultural Gastts, gives
his experience in making and using asphalt as follows: “I
have done a great deal successfully in walks and some kinds
of floors such as the floor of & pig house, but have never at-
tempted it for heavy traffic. It is neither difficult nor expen-
sive. Of course a great deal depends upon the cost of mate-
rial; the labor is tr.fling. 1 have used sereenings of gravel
(Idon't like it clean, but mixed with sand); I have used sand
alone (when I could not get anything better), blacksmiths'
ashes, and ashes from my engine. The Iast I did was for our
churchyard walks; for those I go* the screenings of Leices-
tershire granite, which made a splendid path, but of course
more expensive—the granite cost $2.50 per tun. It is quite
an un SATY oxp and trouble to boil the tar. Get
your material dry, mix it with tar, turn it over twice, and
let it lie & couple of days, then turn it again, and mix a little
lime with it, about a tenth, let it lie another day, and then
on a finesunny day Jay it on, rake it even, and roll well as
soon as it will rol), inan hour or two's time; if the roll does
not work well (it ought to if the stuff is not mixed with two
much tar), scatter a little dry sand over it. Every summer 1
brush my walks over with cold tar, and give a good sprink-
ling of sand, and they are as good now as when first put
down, fifteen yoars since. Any laborer can do it, only take
care,before laylng it down, it is of proper consistence. When
ready it ought not to show the least tar, but should be
s dull dead black, and, when moved with a shovel, ought to
be lively, exactly like a mass of mites in a cheese. The
stuff will keep a long time in & heap if covered up or other
wise kept dry.”

Boller Exploston,

Mr. R. Nickerson, of Harlem, Ga., Informs us that a boller
at Sawdust, Ga., exploded on August?. It was in a sawmill,
and the building was torn to pleces. Paits of the boller were
thrown to a distance of several hundred yards, One man
was blown to pleces, and two soriously injared. Mr. Nick-
erson states that the pressure showed 45 1bs. ; but the
goge was defective, as the practice (Indulged in by the person
in charge) of hanging car conplings on to the safety valyve
did not appear to form any increased pressure In the boller.
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an and foreign Pateuts.
‘Stone Crusher,
Pa.~This stone orusher has one sta-
Jaw. There §s n togele-bar contrivance

Abination with the crank shaft and the rod connecting it with
he movable bar 1a & mannor caloulated toapply very great force ;

also another device for giving vertical or endwise motion to the

wm.humamumum desirable.
Improved Wire Barb Plnchoers.

John Dobhs and Benjamin F. Booth, Viotor, lowa.—This inven-
tion consists In the pinehors mwade with ourved and notched Jaws
and provided with projections upon the inner sides of safd jaws, to
adapt It for uso in applying barbs to fence wires, In using the
plochers, an ondimary wire staple Is placed in the space between Its
open jaws, with fts arms resting {n the notehes in the inner edges of
the faces of sald Jaws. The jaws of the pinchers and the arms of the
staple are then placed around the wire of the fonce, and the pinoh-
ors are closed,  This forces the arms of the staple past each other
unti] thoy rest upon stops and project in opposite directions, and
the formation of the barb is completed.

Improved Combination Cotton Press.

Joho F. Taylor, Charleston, 8. C.—The object of this invention Is
to produce a press of great power, especially adapted to compress-
{ng cotton bales to the smallest possible dimensions for shipment,
and that with the greatest possible speed, and with the least possi-
ble consumption of fuel. Tt consists in the particular construction
of a woggle lever pross operated by n bination with a
nydraulic press, the stecam In the cylinder that oporates the water
piston being used & second time in a cylinder which operates the
toggie Jever through the Instrumontality of an equalizing part in
the stide valve of the first steam cylinder.

Self=Discharging and HRe-Setting Lumber Car.

James L. Ridgely, Jr., Harrisonville, Md.—This invention relates
10 cars or trucks whose wheels run upon a track to transfer lumber
out of the way, after it has been sawn, to a convenient place for
piling it up; and it consists In the combination of a truck running
upon a suitable track of a load-recelving frame, haviog cross bars
that form the bearing of the load, and pivoted oo a median axis to
said truck, whereby the lumber may bedumped by its own welght.

Improved Candlestick.

John B. Gribble. Grass Valley, Cal.—The core or shuitle has a
screw thresd cut on it On the movable part of a tube, threads of a
screw are made, which fit the pltch of the screw on the shuttle.
The candlestiok rests upon the upper end of the shuttie, and the
latter is mado fast in the stationary part of the tube. By this
armngement, the movabie portion of the tube s adjusted to the
oandle, and the end of the shuttle prevents the tallow from run-
ning down.

Improved Self<Acting Blowpipe.

John Martia Hancock, Lansing, Towa.—This is a self-acting blow
pipe for bard and soft solderiog, by which the flame would be fully
and instantly controlied, and the power of the same regulated withe
out interrupting the working of the blowpipe, The invention con-
sists of a pipe attached sidewise and projecting to some distance
from the aloohol vessel, which 15 exposed to the heat of a small
flame, being about the same distance from the main flame of the
lamp as the bottom of the aloohol vessel is from the outermost end
of the blowpipe,

Improved Bufler for Steam Rock Drills,

Joseph C. Githens, New York city.—As the piston In (ts upner
movement strikes the upper bead, it forces the said bead upward
against the packing, and the blow is finally sustained by long bolts,
which draw aguinst the lower head. As the piston, in its downward
movement, strikes against the lower head, the sald head moves
downward a little, and, through the long bolts, dmws a plate down
upon the packiog, relieving the head from the force of the blow.
By this construction, a single buffer at one end of the eylinder
relieves the bead from the foree of the blows at both ends of the
cylinder.

Improved Wagon Rack.

Joseph Boilt, Warsaw, IIL—The object of this invention is to so
improve the wagon rack heretofore patented to the same inventor,
under date of Fobruary 10, 1574, that the londing, conveying, and
unloading of oorn may be accomplished by one person in an eaxy,
quick, and seoure manner. The invention consists of separate tilt-
ing frames, which are arranged on the supporting rack frame to
swing to opposite sides, and carried back and retained with the load
by cords with hooks and pulley blooks passing over pulleys to wind-
ing-up rollers, and ratchets operated by a hook lever. The rack
framo Iy braoed In rigid position by Inclined bars extending from
soat blocks at opposite sides through lateral guide pleces of the rack
to the ground.

Improved Harrow.

Isaac W. Hutobin, Clinton, JlL.—Each of the two triangular seo-
tions of the harrow is composed of converging bars conneoted by
teansverso straps. The teeth are (o sultabl fast d in the
bare. The two sections are hinged together so that their fnper
bars are parallel. The hioges are raised above the surtace of the
sections, and thelr connecting pivot is theroby brought high enough
from the ground to clear corn of ten or twelve inches in hight.
Each soction has a projecting handle, and the two handles are
anited by a chain, which can be shortened 2o ns to slightly raiso the
outer sides of the sections. This will cause the hurrow to out more
in the centor when harrowing corn stalks. By slaokoning tho ohaln,
the sections will be brought flat upon the ground.

Improved Vehicle Spring.,

Christen Niolwa, South Brooklyn, N. ¥.—The rear spriogs aro
attached to the rear axle, and their forward onds are pivoted to

brackets attached to the wagon bLody. To the rear ends of the
spriogs are plvoted links the upper ends of which are plvoted o
bracket. The shackies aslow the springs to expand as they are
brought under (be pressure of the load. The couplings aro kept
parallel with sach other 1o keep the springs from being twistod by
brace bars. The forward spriogy are connocted with the forward
axie, and the forward ends are pivoted to brackets attached to the
platform. The rear ends are connected by a bar, the middle part of
which is bent upward, and has a hole o rocelve a bolt, which also
psses through the bent down middle part of a bar pivoted to the
ends of the bars of the platform und to the ends of bars which aro
pivoted to the springs,

Improved Device for Destroylng Bugs upon Flants,

Robort M. Clark, Nisbet, Pa.~In using the dovice, Paris groeen or
other sultacie polson is pot Into a vessel suspended from the shoul.
durs of the operator, either by takiog off the cover or by pouring It

n through a funnel 1o the same. A sultable quantity of water 18
then poured luto the vessel through the funnel, In which may be
placed a filter o case the water be so dirty that it wonld ctog the
perforated nossle, which s attached to a fanoot by a Bexible tube,
The polson and water are mixed by oporsting 4 perforated dasber,
and are kept mixed by oocaslonally operating sid dasher, The
faucet enables tho esoape of the polson to be prevented when
charging the vossol and whon oarrying it from plaoe to piace, The
nlxture ls dirvoted upon the plants from the yozale,

American.

Scientific
Improved Apparatus for Destroying the Cutting Ant.
Ferdinand A. Feoner and John H. Power, Mission Valloy, Tex.—
In using this apparstus, the main coll of the ants’ nest is found by
means of an (ron probe of sultablo length, and a hole about elght
{nches in dinmotor is sunk to suoch a depth that Its lower end may be
o littdo bolow the lowoest ooll, The perforated and covered (ron
oylinder is then lowered (nto It, the collar of sald cylinder resting
upon the surface of the ground and closing the mouth of sald bole.
A fire Is then bullt in the exlinder, and a blast of air i« forced Into It
by a bellows connected with the end of a pipe which enters the side
of tho oylinder near the bottom pipe. When the fire is fally kin-
dled, six or elght pounds of sulphur are poured into the oylinder,
and the cover Is put on. The bellows (s then worked for from thirty
to forty-five minutes,which foroes the fumes of the sulphur through
all the cells and passages of the ant nost and kills all the ants of the
colony. .

Improved Cotton, Corn, and Fea Planter.
Dwight W. Hristol and John F. B, Searcy, Pleasant Hill, Miss.—
A drum, having twelve sallent and as many re-entrant angles, re-
volves In bearings attached to the sido bury of the frame. Within
the drum Is secured a smallor drum, in the middle part of which is
sooured a wheel, from which six radial tubes load out through the
faces of the drums. In the wheel, at the inner eads of tubes, are
formed recesses, Into which the sced passes through holes In the
side plates attached to the rides of the said wheel and forming a
part thereof. Upon the opposite sides of the whoel are placed clr-
cular plates, in which are holes corresponding in position with the
holes in the sido plates of the wheel, so that, by turning the disks,
the size of the holes leading into the recesses in the wheel may be
adjusted to allow more or loss seod to enter the said recesses and
pass out through the tubes.

Tmproved Vehicle Hub,
Joseph H, Lindsay, Freehold (Woodside P. 0.), Pa.—~The Innor
part of the hub has a riog flange to project over the collar of the
axle arm, to serve as a mud band, Upon the outer side of the ring
flange part are formed wedgo-shapod projections, the spaces be-
tween which are dovetailed in form, 20 as to prevent the spokes,
the inner ends of which are fitted into sald spaces, from being
drawn out. Upon the outer parts of the projoctions are formed
segmonts of a ring fange, which enter a ring groove in the outer
part of the hub, and thus strengthen the conneotion between the
part of the bhub. Io the body of the hub is formed a chamber to
recelve the oll, from which chamber a hole leads into the bore. The
bole is surrounded wi'h a recossed projection, in which is placed a
ball to act a8 a valve to prevent the oil from tlowing through the
hole when the wheel happens to stop with the oil chamber upward,
From the ofl chamber a hole leads out through the hub, through
which the oll {8 poured (nto sald chnmber,

Improved Earth Auger,
Oscar Rust, Macon City, Mo.~The body of the auger {§ made
elliptical {n its cross section, and in two parts, the plane of division
pussing through the longer axis of the ellipsge. To the lower end of
cach part Is secured a jaw. The jaws projeot downward and for-
ward, and are slightly concaved, and thefr lower ends pass onch
other. To the forward ends of the Jaws nre seoured the bits, the
edges of which are made oval, and have thelr corners rounded off,
The outer ends of the bits are curved upward, and project outward
a little beyond the walls of the pods, so as to cut a bore a little
larger than the bucket, so that the said buoket can be readily
ralsed and lowered through sald bore. Draces are attached to the
turned up outer ends of tho bits. The parts are further secured
together near their lower ends by hasps.
Improved Trace Carrler.

William H. Townsend, Goodland, Ind.—This is a fame adapted
for sttachment of harness straps, baving rigid tmace-supporting
arms extending inward from Its rear corners in a plane parallel to
the side bars, and spring arms pivotad to a transverse bridge
plece and coinciding with the arms. The trmoo-connecting straps
are in this manper quickly applied and taken off,
Improved Wind Power,

Austin Lowe, Saling, Kan.—The lovention relatés to & portable
wind power, which s designed for propelling wheeled carriages
used for transporting loads and for furnishing a prime motor for
perating thrushing machines, churns, plows, and other agricultural
machines. The princlipal feature of the invention consists in tho
provision or relative arrmngement to each other of a pair of wind
wheels, which are of such a construction that both nre brought into
notion gimultaneously, and causd to revolve in roverse directions
for transmitting motior to & vertical or main shaft, which Is con-
necred with the machinery (0 bo operated,

Improved FPlow Attachment,
Almerrin P, Allen, Denmark, Towa.—The invention consists In
combining with an ordinary plow a machine adapted for acting on
tho soil which bhas been turned by the plow, In such maoner as to
reduce, level, or pulverize the saroe, or plant it with seed, the side
draft of the machine belng opposed to the tendency of the plow to
crowd in the opposite direction (Iaterally) ngainst the vertical land-
side portion of the furrow, so that the power which would be other-
wise uselessly expended or absorbed, in excessive friction betwoon
the Jandside of the plow and the contiguous wall of the furrow,
will be all, or noarly all, neutralized and utilized In comploting the
operation of preparing the soll for reception of seed. The Inven.
tion also includes a pecullar combination or arrangement of soed
hopper, harrow, and roller, to form a plow attachment of lght deaft
nod great efMolency.

Improved Vise,

Georgo W. Milinor, Charlottetown, P. B, I—This Invention relntos
to certain improvoments in vises especially adapted to holding bolts
orpipes ; and it conslsts in a sorow bolt baving a Tahaped head and
n handle nut, In combioation with the extonded handles of & pair of
pipe tongs, constructed respectively with an oblong bole and an
open slat.

Tmproved Antmal Foke,

Bamuel N, Gustin, Mexioo, N, Y.—This Invention relates to oore
tain improvements in animal pokes, which, as usually constructed,
bave & yoke pivoted at the lower onds to a tongue, upon the rear
end of which Is a breast block provided with polots, the whole belng
attached to the necks of unruly antmals 10 prevent them from

Jumping fences, und to keep thom within bounds genorally, It
oonsista In the Improved construction of the pivot plate that ate
faohes the yoko to tho crosshead, the said plute bolog made with ©
tapering eyo to fuollitate the connecting of the said devices. It

wlso conslsts In the means of attaching the oromhead to the tongue,
Improved Bottle Stopper,

George B Reed, Brooklyn, N. Y.~The lower part of the stopper
I provided with a shaliow ring groove to rooelve s rubber band,
which comes in contact with the mouth of the bottle, Around the
upper part of the stopper is & metal band, In the upper edge of the
opposite parts of which are inolines, the shoulders of which serye
as handles for turning the sald band. At the lower ends of the (ne
clines aro slots 10 reoetve a loop, to ailow, the stopper 1o be removed
from the mouth of the bottle. Tte ouds aro seoured to the opposite
Mdos of the botte's neck by a wire band passed around tho said
neok, The stoppor Is fastened, when pressed (nto the mouth of the

bottio, by twrning the baud, so that the Inolines mny press agalost
the bond of the loop,
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Improved Scod Cotton Cleaner,

Manassah C. Cheek, Mansfield, Teon.~This nvention consists of
a secondary spiked fan oylinder and opon conoaves formed of wire
rods, In combination with the ordinary spiked fan cylinder to
countarnot the alr blast from the first oylinder, and direct it down
through the open cononves, and also to detaoh the cotton from said
eylinder and pass it along (o the discharge opening through the
case, thus oleaning and dellvering the cotton better thao the ordi-
nary cleaners will. It also consists of a suction fan In the dust
chamber boelow the spiked fan oylinders, to Increase the draft
through the dust chamber.

Improved Chailr,

Henry Reupke, Chicago, Il assignor to himself and Frederfok
W. Krause, of same place.—~The seat rails pass through the uprights
of the chair back by a tenon, and are fastened therein by keys. The
lower ends of these uprights are toed into the rear legs, thus brae-
Ing the back securely. Stretchers pass through the legs (front and
rear) by moeans of tenons, are secured by keys, and are connected
together by a center bar. The front and rear legs are slotted at
their upper ends, and gains are cut in the seat rails, so that the rafly
and legs fit together, and are flush on each side. The back of the
chair is filled (n by an upright bar and a cross bar. The head plece
is let into slots {n the upper ends of the side pleces, and is fastened
by screws, while tenons on the cross bar pass through the side pleces
and are seoured by keys. This chalr may be taken to pleces by re-
moving the koys and screws, so that It may be packed in a small
space for stornge or transportation.

Improved Dle for Forming the Eyes for Tools,

John R. Thomas, Hamiiton, Ohlo.—This is an improved adjustable
punch and die for forming the eyes of agricultural and other tools,
such &8s a hoe, axe, adze, ete., 5o that the dinmet~rs and shapes of
the oyes may be varied witbout the pecessity of baving a corres-
ponding number and variety of dies and punches for the
The srock of the punch is slitted transversely, and the divided parts
may be expanded or spread more or less by means of a tapering
pin. A tapering nut screws on the stock or body of the punch, and
constitutes the punch proper. The punch s employed with a die,
the size of aperture of which is adjustable.

Improved Machine for Rolling Nall Plates.

Hiram Woods, Newcastle, Pa., assignor to himself and Willlam F.
Merriman, of same place.—A movable table fotches the plate from
the roughing rolls, and presents it to a self-feeding roll, above tho
upper roll, 10 be carried over the roller’s side and on to an inclined
feeding table. Desides takiog the plate from the movable table
without the aid of the hooker-up, the roll delivers the plate withoul
the aid of che hand.

Improved Washing Machine,

John W, McQuillin and John A. Knepper, Delta, Ohjo.—By sulta-
ble construction, as either end of a lever is pressed downward, a
presser connected with that end is forced down upon the clothes,
forclog the water out of them, which water escapes downward
through a grate, upward through the presser, and laterally through
the othor purt of the clothes, which are relieved from pressure by
the upwird movement of a second presser, and 50 on. Ono of thy
pressers always moves downwurd ns the other moves upward, thus
washing the clothes in a short time,

Improved Siraw Cutter.

Leopold Schellinger, Mishawaka, Ind.—The invention s an im-
provement in the class of straw cutters in which the rollers for
feeding tho straw and the bar for clamping the same while belng
cut are operated from the shaft of the band wheel, to which the
knives are attached. By sultable construction a saddie, at each
revolution of the eccentric, will be drawn upon the substance [n the
feed box and then raised. The fiy wheel and the eccentric wheel
are 5o arrangod that the saddle will be drawn down s the knife be-
gins to cut, and will be raised as the cut s completed. By other
devices the rapidity of the feed may be regulated as may be re-
quired. The feed rollers revolve toward ecach other to feed the
substance forwurd, and the upper roller moves up and down to
adjust {tself to the thickness of the substance without being thrown
out of gear. The feed mechanism is so arranged as to stand still
when the saddle Is pressed down, and to operate when the sald sad-
dle is raised.

Improved Apparatus for Moeasuring Ligulds, ete.

Emile E. P, Clnusolles, Baroelona, Spain.—This apparatus consists
of bellows, formed of annular disks, which are in communication
with the ingress and egress passages formed in the foundation plate
of a box. The bellows are united by the armsof a compound lever,
which vibrates in a spherioal recess fo a fixed stand, and the lower
ond of the axis of this compound lover communicates a rotary mo-
tion to a circular valve, which opens and oloses the ingress and
egress porta.  Tho upper ond of the nxis gives motion to the Index
dials or to a rotary shaft for transmitting power or to pumps. The
bellows are made to contain a certain fixed quantity of liquid, and
the pressure on the liquid to be measured causes the said bellows to
expand and collapse alternately,

Improved Gas Regulator,

Joseph Adams, Washiogton, . C.—This lnvention relates to cer-
tain improvements upon the gas regulator for which letters patent
were granted to the Inveator May 5, 1574 ; and It consists in the con-
struction of the valve, which Is of & funnel shape and provided
with an outer covering of floxible material seoured by a nut and
funnel-shaped clamp upon the Inner and lower side of the valve.
It also consists In tho particular construction and arrangement of
the hollow valve stom with the flexible diaphragm and the bal-
oon.

Improved Monting and Ventilating Register,

John B. Oldomhaw, Daltimore, Md.—This invention relates to that
class of heating and ventilating registers that are inserted lo the
chimney Jamb when the ohimney flue is employed for conducting
the bot alr. It consists in an oxtensible flue stopper, adapted to be
Inserted in the obimney flues of difforent slaes, to deflect the ours
rent through the registor, and In the particular construction of the
register “rumo haviog openings for giving acoess to the flue, either
above or below the flue stopper plate, for cleaning off soot and ex
amining and adjusting the stovepipe connections.

Improved HMorseshoo,

Josoph H. Dorgan, Plattsburg, N. Y.—A steap I8 made in threo
parts. A pleco lnps on tho contoal part on cach side, and is fustoned
thoroto by bolts, A sorfea of loles I8 made through the central
part, which allows the pleoos to bo ndjusted, so as to make the strap
fit boofs of differont sizes. A bolt passes up through the shoe, nnd
through & bole In the front part of the strap.  The ends of the flexi-
ble plate or band way be expandod or contracted to accumtely Ot
boofs of different widths, while the lap pleces may bo adjusted ao-
cordiog to the length of the hoofs.

Improved Water Elovator,

Josso Chandler, Barry, T ~This invention relatos to endless chaln
and bucket elovators, The buckots have a block on the undor side
to throw up the bottom, whon passing over the one upper
high enough to dischinrge readily, The second top wheot is placed &
little lower than tho first, &lso to it the buckets 8o a8 (0 GpLy 1oa=
Ay, The tangos of the whools are also employed to utilize thow of
the wheel, to conduct the water firet emptying frow the buckets

Over sufliciently to run loto the trough,
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Buginess and Rersonnl,

The Oharge for Insertion under this head  $1 a Line.

Hoadloy Portablo Bugines. 1, 1, Allon & Co,
Naw York,fole Agenta nt'u'm-wu of il patteros, b

Hotohkim Alr Spring Hammor, uest i the
-‘c'm. Prices low, D, Frishle & Co , New Haven, Ct.

untod-—Situation by n Practical Blast Furnnce
Bullder, of 30 yoars' m’;ml Nyears In this eountry,
13 yoars (n the Claveland Distriot, England, Well up 1o
making Wrought fron fridges, and all kKinds of Boller
Work. Can wake all Mans snd detal] drswings. Addross
G, E., Post Oftice, 9, Mortsmonth, O,

Propoller Rogines, from 334 to 10 in. Cylindors.
Link motion, new stylo. Castings furnished of swaller
Maos, with propeller wheols. Win, J. Sanderson, 31
Chareh St., Syrscuse, N. Y.

Double Bntry Nook-Keoping Simplified, The
MO succesmtul Book on the sabject evar publliahed.
Cloth, §1. Boards, 75 cta. Seot post pald. Catalogue free.
D. B. Wiggeoer & Co., €11 Walnut St Philadeiphis, Pa.

Sample Package (38 gals) of Allon's Puace Lubri-
eating O1l sout to any address, prico §7.00, Geo. Allen,
Frankiin, Pa,

The Ransom Syphon Condenser will save you
24 por cont of fuel, or give an equal Inoronse of power.
Apply 1t! T, Bault, Consulting Engineer, Goneral Agont,
New Havon, Conn.

Mesars, Goo. P. Rowell & Co., the colobrated and
popular New York Advertislng Agency, engage L)adver
tiee (n gross and detall for large ca'tomers In a hotterand
ehoaper mode than they oan do it themsolves, This we
stncerely bellove wo oan do, becanse It (s their sole busi-
ness—thelr speclalty ; because they got space at lowest
whole.ale rates, and b of thelr | and eon.
fidential rolations with publishers, If we wish to spend
ten thousand dollars In general advertising over the
country, notwithatanding our own experience and know -
leage of advertisiug styles and of rates, we would ewploy
them noder certatn directions. We would save moacy,
trouble, worry, and the busizess would be dete at least
a8 well, If not belter, thas we could do It ourvelves. —
{ rican Manufac *s Review.)

Wanted - Employment, by a competeot Machin-
153; has worked at the trade 10 years, Addroms F. M,
Robluson, 357 North Miss St., Indlsnapoils, Ind,

Soot Lathes—Wm. E. Lewis, Cleveland, Ohlo.

Testing Machine for Bar Iron—Will test section
of 12 square (ncaes. For sale by Denmead & Son, Dalil-
more, Md.

Drop Press, 8,000 to 4,000 Ibs. Send desoription
sud lowest price to Kittredge Coralce and UOrnament
Company, Salem, Ohlo.

Wanted—Parties baving bulldings for sale with
olther water or steam power, with sufficlent room for %0
1075 men for manufactaring Agr 11 t
Address L. & A. Y, Gray, Middletown, Vermont.

Catalogue Free~0n Foot Lathes, Fine Tools, and
Supplies for Artizans and Amateurs, Jackson & Tyler.
Baltimore, Md. .

A Self-Acting Trap, to rid out all Rat and Ani-
wmal Creation. Agonts wanted. No trouble to sell. For
Traps, &0., address John Dildine, Limestoneville, Mon-
gour Co., Pa,

Yor Sale—& Milling Machines, $190 each:
¢ very heary ditto (Mason's make), 280 cach; heavy
Drosching Muclilne, $225; Profiler, $1%0; Monitor Screw
Machine, $175; Hand Miller, $73; 2 Justico Hammers,
#1733 for the two; 2 heavy Drop Pressos, $135 each; % in,
Back Geared Drill. $173; 6 In. Wood & Light Back Gear-
od Dnll, $650; 16 1L, Planer, $7%0; 6 ft. Pond Planer, $43;
€ xiTrr. din, Wood & Light Engine Lathe, 81,80;
31 o x16 f5. Lathe, $335; heavy Boller Punch. $630, Al
in good order. Address Shearman & Hilles, 8 Cortlandt
Street, Now York.

Brass Gear for &c., on hand and
made to order, by D. Giibert & Son, 212 Chester 81, Phil-
adelphia, Pa, (List free.)

Sure cure for Slipping Belts—Sutton’s patent
Pulley Cover Is warranted to do double the work before
the beit will allp. Soe Sci. Am. June 2iss, 1573, P, 399,
Clrcalars free, J. W. Sutton, 55 Liberty St., New York.

Cider Wine Mill and Press complete for $10. Sont
per Exp to order. Add H. Sells,Vienna, Ont,,Ca.

Hotchkiss & Ball, West Meriden, Conn,, Foun-
drymen and Workerd of Bhoet Motal. Will manufacture
on royaity Patonted artioles of merit In thoelir line, Small
Gray [ron Castings made to order,

Dig pay, with littlo money—American Saw Flle
Guide. New Tool, All mochanics use them, Manufac.
tured by E. Both & Bro,,New Oxford, Pa, Clroular free,

Scroll Sawyers—If you want the bost Jig Saw
Blades jgetthem made by A, Conts, 108 Hester 8¢, N, Y.,

Electric B Alurms and Private House An-
punolators; Call, Servants' & Stable Bells; Cheap Toleg.
To#ts; Batterion of all Kinds, G, W . 8tookly, Oleveland,O

Brteam and Wator Gauge and Gauge Cocks Com-
bined, requiriug only two holes In the Botler, used by all
boller makers who have seen it, $15. Hillard & Holland,

Gold 8¢, Now York,

Water, Gas, and Steam Goods—New Cataloguo
packed with first ordor of goods, or malled on recelpt of
elght stamps, Balley, Farrell & Co,, Plttaburgh, Fa,

Price only $4.50.—~The Tom Thumb Eleotro
Tolegraph. A ocompact working Telegraph
for sending messaged, MAKING magnets the elsotric Lgnt,
giving alarms, and yarfous otaer purposes, Can be putis
operation by suy Iad. Includes bettery, Koy, and wires.
Neatly packed and sent to all parts of the world on receipt
Of price. P. C. Boscti & Co., 246 Canal 5¢,, New York.

For Salo—Large lot second hand Machinists’
Tools, chieap, Send for lst. 1. H. Shearman, 4 Cort-

andt Strees, New York.

Blasting Powder,
. Blectric ruses, Kxploders,
.+ Wto,, oto,,
rosult of seven years' experfence at Hoosse Tunnel,
Mdress Goo, M. Mowbray, North Adams, Mass.

For tter, at reduced pri:
mb?m &~ éo..‘l'l:‘&,uu ‘(I:ou.’ s

“Lehigh"— formationabout Emory Whools
&c., address I..': .':"A..., Wheel Co., wu:zn. Ps.
American Motaline Co., 61 Warren 8t., N.¥. Oity,

Small Tools and Gear Wheels for Models. Lim
froe. Gooduow & Wikktman, 38 Corahill, Boston, Mass,

Pock’s Patont Drop Pross. Still the best In use.
Adaress Milo Fock, Now Haven Conn

Pawnt Round Bralded Belting—The

lwm ouly by C. W, Aray, ¥ &

95 Cligrry 8¢., Fulisdeipliis, Pa, Bend for Olroniar,
Genuine Concord Axies—Brown, Flsborville,N.H.

Scientific

American,

187

All Fruit-onn Tools, Ferracute W &'s, iridgton,N. J.

For Bolld Bmory Whools snd Maohinery, send to
@o Union Stone Co,. Doston, Mass, , for etroviar,

Hydrmullo Prossos and Jnoks, now and second
M0, Latnes aod Mactinery for Pollaning snd Dufling
Matale, K Lyon 410 Grand Btreot New York.

Barry Cappiog Maohine for Onnning Establish.
ments, T, K, Dalley & Vall, Lockport, N, Y :

The "Bolentiflc Amencan™ Ofos, New York, s
0104 with the Minleture Klectrie Teirgraph By Woching
ttie butions on the deaks of he managore dgnale are sent
O persons 1n e various deparunents of the setablish-
nent. Cbeap sna effective. Hplondid for shops, offices,
Twellings, Works for any distance. Price 84. with good
Saltary. F. O, Dosoh & Co., 244 Canal B, Now York,
Makory, Sond (or troo ustrates Catalosve.

Tompios and Olicans. Drapor, Hopoaale, Mass.

For 13, 15, 18 and 18 inch Swing Rogine Lathes,
VAdress Star Tool Co.,, Providence, K. 1,

Spinning Rings of & Superior Quality—Whitins-
nile Spiuning Rog Co., Whictnsville, Mass,

For bom Prossos, Dics, and Fruit Can Tools, Blis
& Willlnos  cor. of Mlymoutn and Jay, Brooklys, N. ¥,

For Bolld Wrought-iron Beams, oto,, 800 adyor-
dsnmont, Addross Uslon Lroo Mls, Mittaburgh, Ps, for
ULLOKTHPY, &0,

A. K. will find a recipe for water glass on
P-225, vol. 20.—A. ¥, will ind directions for ma-
king a sun dial on p, 408, vol. 20.—F, J. . will find
directions for making colored glass on p. 390, vol.
30.—J. N, will find a recipe for blackboard compo-
sition on p. 91, vol. SL—J. N. can utilize the tin of
tinned plate scraps by the process described on p.
319, vol. 3L

(1) J. H.asks: How can I make pure chlo-
ride of gold and nitmte of silver from United
Statesgold coln? A, Dissolve the coln (n a Hmitod
quantity of a warm (not hot) mixture consisting
of one part nitric and three parts bydrochloric
acid. When solution is cowmplote, iter from the
white residue of chloride of sliver; dilute largely
with distilled wator, and add a filtered agqueous so-
lution of common sulphate of fron (3 parts to 1 of
gold); collect the precipitated gold, which is now
free from copper ; redissolve In aqua regin ns at
first, and evapornte to dryness on a water bath.
Pinee the filtor paper containing the ohloride of
gllver, along with a quantity of borax, in n mmall
Hessian erucible, and heatstrongly until the sllver
is separated nod rests asa small button on the bot-
tom of the crueible; remove from the fire, cover,
and allow to cool. Then separate the sllver from
the borax by means of holling water ; dissolve in
nitrio acid, and evaporte to dryuness on a water
bath.

What chemicals will act as a bleaching agent
when exposed to sunlight? A, Molstare, chlorine
#as, chloride of lime, etc.

(2) M. H, K.asks: What is the green sub-
stance that guthers on the outside of a porous
earthenware drinking vessel? Does it come from
the water inside,or from the atmospbere? It wash-
s off readily, and resembles the green shume of
stagnant waters. A. It is probably due to the
quantity of organic matter dissolved In the water,
which, on evaporating, leavesit beblad in the form
you mention. Test a little of the clear water by
coloring It slightly with permanganate of potash;
if, after standing for some time, the color disap-
poars, tho water Is unfit for drinking purposes.

(3) 8. D. G. says: [ have a stoam whistle
which sounds well at 100 Ibs. steam, If I now
rise steam to 1,000 Ibs. what effect will it bave on
the whistle? Can it be heard 80 muoh farther, or
will it fall to sound at all? A, Itis problematical
whether the oxpansion of the metal would pot al-
together alter both the tone and effootiveness of
the whistle,

(4) W. M. J. says: The boller of & thrash-
ing machine engine rocently exploded at Lexing-
ton, Md, On examination {t was found that the
safety valve was stuok fust in the gulde, it being a
light globe valvo with a stem about 81§ Inches long.
like & common globe valve stem, with thread left
off, belng a close ft. Iam under the Impression
that the hand bad gone once clear arouond and up
to tho 65 1bs, ns the sheots do not show any signs
of having boen over honted. A, The sufoty valve
stem bolog fast totally npalred the efMolenoy of
the boller, and It {8 possible that the needle of the
pressuro gage (if the construotion of the guge
would permit) hud made more than an entire rev-
olution, The prossure (o suoh case s an unknown

ity ; b tho explosl

(5) J. C. naks: Is it possible to plane s piece
of hardenod steel? A, It s lmpmeticable, and
would be, If It could be done, dlsdyantageous,

(6) C. W. M. asks: 1. If I make an engine
of brass, it will turn blue when beated, Wil the
color change If I plate {t with nickel? A, No. 2
How large a copper boller should I have for an
ongine 14x3 Inohes, and how thick should tho
shell bo? A. Blze of boller about 8 inches dlamo-
ter and 15 lnches long; shell 3 Inoh thick for mod-
erate prossure, 8 Should it be bruxed or riveted?
A, It should be brazed and riveted. 4 Wil ports
14x34 inchos bo large enough for a 134xd lnoh oyl
fnder? A. You will find u rule for size of ports in
No. 16, oto., of Praotical Mochanism.

(7) W.E B says: A friend of mine asserts
that, In & eommon bucket pump the only water
lifted by the buckot is that which Is above the
bucket. Is ho right? A. Yes.

(8) A. D, T, saya: In my daily experience
10 tho uso of twist drills, T have remarked one lm-
provement which a manufaoturer might make,
Tt1s this: Flatten three sides of the shank; this
will do away with all slipping. Also put a good
center in tho shank. All this can be done at very

"

litte exponse and oannot fail to give great satis-

faotion, A, Twist drills M Inch and over In diame-
tor usually bave a taper shank, and o feather on
the ond whioh effectunlly holds them, Those be-
low that size, snd thoso having pacmllel shanks,
may bo heldsuMolently em in an ordionry chuek.
It would bo difioult to make triangular holed
chucks run true,

() A. C.T, says: | have seen an article in
relation to a certaln alloy of wetals, which when
moltod was of tho required degreo of heat for
omporing edge tools. What Is It? A, We know
of no spocial alloy for that purpose. Common
load 13 sometimes used, the work belog greased
before Immeorsion.

(12) L. H. R asks: 1, | have two shafts
Mtuated 24 inches from center. | have an endless
beit 68 inohes long. How can | find the diameter
of two pulleys. both to be the same stze, on which
ths belt will Nttight? A, Subtmot twice the dis.
tance betweon the centers of the shafts from the
longth of tho bolt, and divide the remaioder by
1416; tho quotient will be the required diameter
of each pulley, 2. Under slmilar clrcumstances,
tho slzo of ono pulley bolng glyen, how can I us-
cortain the correot din of the 17 A

—_

R ——

(22) F, M. askn: Please tell me of a remedy
for oold feet. A. A fast walk of 234 miles, morm-
Ing nud ovoning, 18 In most coses n sure oure,

(28) 1L L, 8, saya: 1. I have an engino 1§x3
Inchos, with a fiy wheol 10 fnches In diameter.
Would it be large enough to run & skif 10 feek
long and 2 foet wide, with & pressure of 4 or 30
I of steam? A, It would be better o use &
steam pressure of 1O or 125 [be. per square inch.
2. What size of boller would it take? A. Make &
boller with from 20 to 25 square feet of efective
beating surfuce. 3. Could a boller be mads 1o give
that amount of power, using gasoline as fuel? A.
Unless you bave had experience in the use of gas-
oline as fuel, it would be better to depend upon
coal or charcoal,

24) H. M. N, asks: Which will be the most
ecoonomical way of feedirg & boller, by & steam
pump driven by an eogine, or by an fofector? A,
The pump driven by the eogine will be the most
ovoonomical In general, but not the most convent-
ont or desirable In all respocts,

25) W, J. N. sayn: 1 have o small boiler 8

To twico tho distance botwoon the centers of the
shafts, ndd half the oiroumforence of the given
pulley, and subtraot their sum from the length of
the belt: the remalnder, multiplied by 2 and di-
vidod by 3, will give tho dlameter of the second
pulley.

(11) G. D.—It is likely thatthelaw of your
State, forblddiog the salo of goods manufactured
under your patent without a seller’s license, may
be enforced ; but by a number of judicial deci-
sions, you are at Uberty te travel Inany State or
Territory and sell rights to manufacture under
your patent, and no State legislation can legally
stop you.

(12) H. M. says: Wo are putting up a hori-
zontal engine. Please give us your method of get-
ting out the template, and the lines and rightangle
line for back box, distance, ote. A. The cylinder
and oromhond guldes are sot true horizontally,
and parallol with the bed frume, The crank shaft
18 set by running a line, true with the bore of the
oylinder, the full length of tho bed, and setting the
crunk shaft at aright angle to it, keeping all parts
level with a spirit level.

(18) A. M. B. asks: What kind of steel
shall I use for making n gun barrol? A, Forge it
from asquare bar of soft machine steel of not too
fine n quality,

(14) J. N. P. asks: What is the rule for
caloulating the strength of bollers, steam pipes,
aete.? A, *For caloulating the strength of a singly
riveted steam boller, muitiply the internal diame-
ter of the boller in inches by the pressure of steam
{n Ibs. per square inch, and divide the product by
§000. The quotient is the proper thickness of the
boller plate in inches."—

(15) A. H. D. saya: Wae turn our axle nuts
in soda and quinine, and put them away without
cleaning or oiling,and they rust. Is there a way
to keep them from rusting without much exponse
orlabor? A. Coat them with bolled oll and white
lead, mixed to a thick paint.

(16) C. P. asks: 1. Is the temperature in
the hot air space of furnaces, used for heating
purposes, enough to make steam? Yes, generally.
2. My house is heated by steam, but not satisfac-
torily, and I thought of putting In a furnace with
a boller inclosed In the air chamber, belleviog that
I should get the heat of the furnace for the lower
floors, and make steam enough for the upper stor-
fes. Would it work? A. This plan will answer If
properly constructed.

(17) J. G. asks: 1. Could I have a brass
oylinder, 2x4 inches, mude, that would be equal to
ono half horse power? Yes. 2, Would itben
high prossure engine? A. Yes. 8, Could a smull
boat bo fixed so that the wheel can be propelled
with one oylinder? A. Yes.

(18) W. 8, 8. says: If I place two cylinders,
10x30 Inches, side by side, and connect them with a
pipe, stop cocks, ete.and attach to the pipe a small
engine, oylindor 2x2 inches, and If I il cylinder
No. 1 with compressed air, 200 Ibs. to tho square
{neh, and oylinder No. 2 is empty, and If the air
from No. 118 liberated through pipe and engine to
No. 2 nnd I keep the pressuro to n mintmum of 200
Ihs. por squire inch until all the ale Is foreed into
No.2: What power will Iobtaln, and how long
will It ke to empty No. 1 into No. 2, and so on,
alternately 2 A, Your power will depend upon the
point of cut-off and the speed of the engloe, and
would gradually decrease, astho alr entering oyl
inder No. 2 would . Uy 4 sog
back pressure upon the engine which would pro-
vent cylindor No. 1 from ever beooming ompty.
The timo necessary to bring the engine to u stand.
still In consequence of tho above back prossure
of course deponds upon the size of cylinder No. L.

(10) C. E. K. Jr. aska: For vulcanizing ruly
ber plates | have a small boller, 4x5§ inches
which I heat up to @0, I 0l It about M full of
water, and thon put (o the task, which makes the
boller about half full. Is all the water converted
{nto stonm at a temperature of 8207 If not, what
tomporature would It take to convert It Into
stoam, and what smount of pressure should I
have?! A. Only & small portion of the water i
converted (nto steam, and it would not be practl-
cable, with an ordinary apparatus, to evapomte it
all In the closed space.

(20) J. T, says: I send you a plece of scalo
from a boller, What isin the water to make suoh
scalo, and what will take it off? A, A good feed
witer hoater will probably bo effioacioas in pro-
veoting furthor deposit; and It s probable that
annnto of soda willloosen what is alrcady formed.

(@1 T, MeG. asks: What welding mixture
ased on vises to weld the faces on the Jaws? A,

For weldlog steel to (ron, borax will do,

Inches In dlametor and 2 foet long, and propose to
oularge It by baviog & double shell of ¢ tron made,
having o water space of 2 inches between the
skios. Tho shell s to be 8 feot bigh, with an out-
side dinmeter of 16 inches, and an inside dlametor
of 12 lnchos.  Tnside of this, T intend to suspend
my old boller, connecting the walls and steam
spaces by 3 toch pipes. | will make the lower
part of the abell act as a firebozx, ftung a door at
one side and putting in four cross tubes through
the furnace one Inch In diameter. Is this 3 practi-
cable plan? A, If you make the connections so
as to secure good cireulation, there is no resson
why the armungement will not prove satisfactory

(26) J. W. S. asks: How can I melt German
sliver? It runs well enough; but when we roll It
itis full of scales. A, Do not add the zine unti]
the copper and nickel are fused together, and put
in a little borax with the zine,

(27) J. B. R, says: Your paper of Augunt
14 contalned an article reforring to paper suitable
for copying purposes. | enclose a sample of an
okrn paper, origlnated by me a few years asgo. Un-
til T saw the article referrod to above T bad pever
tested my new paper for copylng purposes. |
think [ have renson to be satisfied with the result.
You will see that the copylug I8 a1 distinet as If
done with the best Japunese tissue paper; and this
his been accomplished with paper that was manu-
factured for ordinary nowspaper printing. The
strength of this paper I8 such as to adapt it for
copying importast d , leganl papers, eto.,
while there Is no doubt that the paper may be
made still heavier (If desired) and yet answer for
making distinct copies. Another purpose for
which this paper would be well adapted would be
in the manufacture of vegetable parchment. A.
Tho paper you send (s a fine specimen of exoeed-
fng toughness, and is, we think, the stroogest un-
sized paper we bave ever seen. It is an admirable
copying paper, and would answer well for the pur-
POsO yOu suggest.

(28) F. C. W._ssks: What is the best metal
for an expansion tube for hot water? A.Copper.

(20) M. R. say=: 1. I send a sample of stuff
found In a reservoir for condensed steam from an
ongine. Weo run steam through &30 feet of pipe
(the lnst 100 feet of which s perpendicular) to a
steam pump, the cylinder of which Is 8x10, 1
have found the sune material in every spare space
between the engine and the pump, making it ne-
cessary to clean it out every six months. There
has not boén any grease In the pipe. [ should like
to know what ftis. A, It resembles the material
prod 1 by the action of impure grease on tho
plston. Examine the piston of your engine and
#00 whether or not It is changed in places into a
charconl-liko substance, that can be readily cut
with a knife, 2, I have had a discussion about the
distance that water csn bo raised with a siphon.
One clalms it could be raised any distance, pro-
vided the discharge end was low enough, while I
claimed that it could not be raised more than 34
foot. Which isright? A. You are.

(80) M, W.nasks: Will you explain in your
answern to correspondents how a locomotive will
ron around a ourve, the outside rail of the track
on the ourve belng longer than the (nside ratl, and
the wheels, of the smine size, belng keyed on the
nxle at both ends? A, Under the circumstances,
the wheels would slide on one of the tracks.

(31) W. P.asks: | Is there more pressure
on the top side of a boller than on the lower side,
or nthere the same prosure UpOn every sQuaro
inch in theboller ¥ A, Thore s a littlo more at the
bottom, 2. What Is the rule for calculsting the
horso power of an englue? A, See p. 3, vol. 88,

(82) R. M. says: We want some black paint
for & ks that are beated nearly red bot.
Is thero such & paint? A, We xoow of nothing
that willstand such a tewperature.

(33) R. F. H. says: | have a coarse half
round file, 6 loches Jong, which bas been In use
for some time, 1t has becowme quite strongly mag-
petized, with the south pole at the tip and the
vorth pole at the tang. Isnot this unusual? A,
Such an example as you notleo Is interesting, and
potat all usunl, Perhaps some of our readers
way have obsecved similar lustances,

(84) G. W. L asks: 1. What pncﬁulﬁ
would result from the use of a featheriog
instead of the ordingry paddle wheel, in the pro-
pulsion of steambonts? A, Inerease of speed or
diminution of powor roquired. 2. Does the float
or paddle exert the most forco as It enters the
wateroras It leaves It? A, There Is very little
difference,

(85) J. W. W. asks: Will paraffin in nitric

and sulphurio ackls act the sme as nitro-glycerin?
A mummuu&.&

- —ia o




' to W. H. P, who
?‘:‘m’érvnlmlphno of cop-
oolorloss and still rotaln il

m‘?'-l‘\“ 3 n appon
- uvuuu:‘g- little fron In the copper
sulphate, sud will subside oo standing.

M, W, W says, in snswer (o the ques
'+ Shall we attach a horso to his lond at u high
p&ntor alow? If the load is light aud Is to bo
propolled at conslderable speod, 1t porhinps ninkes
butlittle difforonce. Possibly (it might bo ndvan-
wmo put (€ levol with the potot of draft, as
(ﬁomrnplywl.o. & Co., No. 40, July 10, 1875,
would seem 1o be your opinfon,  Butif the load s
heavy. and the horse wili have (o exert himsell to
propel ILit will be, as expeclence has domonstrated
fully, not only advantagoous, but froquently ab-
polutoly neosssary to muke the nttachmoent o low
that he may have to exort some Hetog as woll ns
propelling foroo; and the rationale of this s that
tho animal has not welght enough to keop him
{rom pushing his feet baokwards instoad of pull-
ing hisload forward, and he roquires to bo sup-
plied with it trom some other source, 1 have scen
o horse pull a load with a man on bis back that he
was unab e to move without ; and any person who
has not teled it will be surprised to see how light
o lond witl stall a tsam whon the attachment s
such that it is required to exert some downward
pulling force. This consideration s also Implica.
ted serlously (n the praotical operation of traotive
ecoglues, and thoir eMolonoy would be greatly In-
ereasod by any device by which the engine could
be given the benefitof a portion of the load to
hold it to the ground or trmok, preventing slipping
and carrying unncoessary wolght.

(38; M. W. W. says, in roply to several in-
quiries In regard to tho draft of high and low
wheoled vehicles: A high wheel will be more easlly
drawn overany small obstruction in the road (such
a4 a stone or stick), or out of a rut, or through
mud; but whether this s the oase on an nscend-
Ing grade is a question not caslly determioed, It
has boon asserted that a man will draw a beavier
load up a given incline on a small wheeled truck
thao on a large wheeled one, and the theory for it
s that a perpendicular line dmwn from the center
of tho axle falls nearer to the point of contact be-
tweon the wheel and floor; this is equivalent to
the short end of a lever, the distance from the axle
W the polat of contact belog the long end, At
first this might seem plausible, but an examina-
tion of the accompanying engraviog will show

that the long ends of the levers, A C, are length-
ened or shortened in the same proportion as the
short ends, B C, and thetefore no sdvantage is
gulned by that means. We must, therefore, look
for some other explanation, and pechaps the read -
ors of the SCIENTIFIC AMERICAN can clear up the
difSculy.

{39) E.D. R.says: If E. B. W. would mixa
strong Infusion of quassia with his ink, he would
bave no more trouble with flies eating his inked
lnes.

MINERALS, ETC.—Specimens heve been re
eelved from the following correspondents,and
examined, with the results stated :

E. G. A.—No. 1is maguetic oxide of fron. No.2
% probably an alloy of tin and lead; but the sam-
plchwo-naulor-duhlrenpom No.3#a va-
riety of b coal i considerable
porcentage of ash.—J. M. B, Jr— lt 5 a poor va-
riety of porcelain clay.—M. B.—It is a poor pig
fron, contafning an unususl amount of earthy
material.~C. G.—It Is quartz, inclosing particles
of tron pyrites. It is of no value asan ore.—It. L.
~It consists of felspar and caleite, inclosing mica
and a fow orystals of garvet.—8. G. R.—It is refined
tin. It pever occurs native as you found it, and
was undoubtedly jeft there by some person.—J.
H.T.~Itis & formation of variegated clay upon
shale. It has been bardened by exposure.—W. B,
H.—No. | consists principally of antimony. No. 2
B palens. No. 3 s impure gulena. No. 4is a fine
conglomerate—D. W, W.—To determine the valuo
of an ore, It s necessary to have a quantitative
analysis made.

l'llm TO CORRESPONDENTS.

Corrmspondents whose inquiries fall o appear
should repeat them. If not then puablished, they
may couclude that, for good roasons, the Bditor
declines thers. The addroms of tne writer should
always be given,

Eoquiries relating to patents, or to the patonts-
Mlity of inventions, asdgnments, eto., will not be
published here. All such questions, when inltialy
ouly are given, are thrown Into the waste busket,
a8 1t would 8l haif of our paper W priot thom all;
but we g Iy ke pl v io answeriog briofly
by madl, if the writer's addrow is given.

Hundreds of tnquiries analogous W the following
are sent : “ Who sells nitrogiyeerin? Who makos
oanvas tonts? Who buys corundum 1o lump ?
Who sells aluminum in sheetand wire?™ Al such
personal inquiries are printed, as will be observed,
o the column of * Busivess and Personal,” which
s spocially sot apart for that purpose, subjoct to
the charge mentioned st the bead of that column,
Almost aoy desiced loformation can (o this way
be expeditiously obtained,

Al potassic oyanide. Tho

Scientific

IOFFIOIAL 1
INDEX OF INVENTIONS

FOR WINIOE
Lottors Eatent of the United States were

dranted In the Week ending

August 17, 1875,

ANI EAOH BEARING THAT DATH
Those mArkod (r) Are rolasued patonts,

Acld, making salieytlo, W, K, Graf...... 106,562,

104, 562

Alarm, burglar, B, Hand. . oooiiiniinmsinne s sise 106,699
Alarm, eleotrio, W, Whiting (r).. 6,5
Antmal poke, H, Watton, .....cooonns e 166,908
Auger for floor packers, S, 'rut-rt . 100,904
Paty jumper, R. W. Caldwell ....... 106,845
Male tho, d, M, Albertson........., YT 104,077

106,578
100,701
166,798
. 160,800
oo 106,850
. 106,50
106,72
166,715
166,807
.o 166,80
oo 106,705
106,656
. 100,50
o 106,780

Darrel hoads, sawing, K, and B, Holwes .. .
Ped, wpring, J. JOhNROO . oivnss
Bedstead, knoek down, W, B, Mou-.
Ded o, wofa, I, Potry .. ..
Donts propelling, W. Ascough..
Body welght and hand power, C.
Boller cleaner, T. 0L Kemp. . cooviiinnaniicinin sons
Doller heads, turning Ranges on, B, C. hunm
Boller, rotary steam, U, W, Plerce, ¥
Boot too blank, N. R, Packard .
Noot heel trimmer, Gllddon and Stammon
Nreast cup for females, T, E. Dantels..
Broneing machine, D. A, Wagner..

Dinsli, M, Lelner,...o...

Brush, palnt, Schuster and l)rhcoll L. 104,72
Buekle, L, LOOAr, ccoviriiiiisires <o 168,850
Butter, tempering. J. C. Rorlek. .. 166,519
Calendar, D, J, MUIer. oo .. 166,79
Canal lock, C. G, Force, Jr. .o 166,000
Cap, A. SChWAPZ. ., .ovcvrnasinrssannsaranan oo 166,90
Carbrake, A. T, RUOY ccovvaes soavvcinnsnansnninnns 166,511
Car coupling, W. Lannan . 108,509

.« 106,015
. 100,578
. 108,70
. 166,89

Car coupling, G. R, Owen......
Car seat, rallway, N, N, Horton..
Car, sleeping, O, K, Lucas
Car wheel, A, Schrook......

Carrlage, child's, J, ', Staudb.... ...... we seesss 106,008
Carrlages, shifting rall for, E. P, Stedman. . 166,738
Coaxting, mold for, B, Harris........... 166,779
Casting pulleys, J. Murdoek........... .o 106,709
Chatr, folding rocking, A, W. Stewart....... ... 166,7%
Chalr, folding rocking, 0. E. Vall .. ...... vee 166,783
Chalr stand, rocking, C. H. Hlldreth...... 164,698
Chlmney top and venot{lator, P. H. Shine.. .. 106,725
Chinch bugs, destroying, H. F. Rice.... v 166,720
Churn, J, Butler, . ..o . 166,745

Churn, W, Redheffer,
Claw bar, A Shaw,...
Coal hod, J, Cochran......
Compass. mariner’s. K. 8§, ltllchle
Coran sheller, Creekmore and MeMillin,

166,508
10668
.+ 106,851
.o 106,812
. 166,751
. 166,501

Corn stieller, Hall and Yingst.... ..... %

Corn sheller, S, Willams .....ooeee ooe . 166,88
Coverlets, fabric for, B, Shadewald.. s 166,89
Cryptography, A. L, Flamm, ... .. ..... 166,761

Cashion cleaning machine, J, B, Barry..... .....

166,841
Dental cement, M. T, Labbé,.cooeceinne rvinnn 166,578
Dental engine, electro-magnetic, J. Bishop...... 166,843
Dental plugger. T. Crossett. . ..coicviinnie wonns 166,752
Dental pluggers, automatic, 6. W, bevln 166,500, 166,710
Dril) boles, charging, B. G. Baldwin........... .. 166,840
Eaves trough banger, H. K. and T. F. Stohler., 166,90
Electric light 8. A, Koslof. . 18N
Elevstors, pearing of, E. Schlenker  ....... "we,
Engine cylinder port. W, C, Chureh.....ooivniee 166,50
Eugine hydrant, steam fire, B, T. H. Stlleman... 166,904
Eugine, reciprocating, G. B, Dixwell.... . 166,68

Englae, steam, E. D, Leavitt, Jr....  ...ovnnnns 166,500
Excavator, T. Z. Cole...ccicanns wasasssinnnansnanns 166, 852
Explosive compound, R. Cahuc (r).. 6,.&1
Fare box, W. C. McGIl} -t 16,
Fare register, D. Eldridg 166,564
Faucet, E. Wilson........ 106, 53

Feed rack, M. Ealph .

Felting machine, Boopcr and (‘rue
Fence, portable. T. L, Davidson ofio saonds
File,J. Haptonstall......covie vnvennsnssnninns
Flour boiting machine, W, F, (.ochrlut' (r) &, 5’.‘(
Fork,horse bay,d. P. Friest......ccconnveennnrnns 108,004
Fuel, apparatus for ecopomizing, L. C. E. Carré, 108,846
Furnace for brick kilns, W, 8§, Colwell cines 108,709
Furnace for burning edgings, ete. [, O. Smith (r) 6,60
FPurnace for meiting metals, W, E.C, Eustis, ... 166,797
Game board, A, Herzog.... — R
Garden trellis, 1. Goodspeed. L
Gas apparatas, A. Giatchet......... 164 5075

oo 166,519
. 166,00
166,657
166,708
0,0

Gate, sutomatic, Ferris and Lewls ... ..... RN
Gear cutting attachment, W, Krutasch, 166,98
Generator, steam, J. Goulding. .....cooovvinnens . 108,50
Glass cutter, steel, H. H. Clark . 168 684
Grain drill, W, Aldrich 196,99
Graln arili tooth, G. L lves. . 14,7

Graln drills, force feed -pmnuu lor W. Aldrich 166,09

gmmmn.

I.oom-uoppln. moohanism, A, 8, Wynn oo 100,791
Mont chopper, W. L, FAIIR v
Mochnnlea'l' movoment, P, Droadbrooks
Modieal eomposttion, L. Corfman.....
Medical composition, N. Sullivan..

Metal punching machine, J. B, l.lndny
Milling machiune, W, Krotssoh. ....ooooes
Milistone, counterbalancing, . lllnomn Lo 166,798
Mirrors, smalgam siivering for, J. J. E. Lonolr,, 106,70
Molding machine varfety, J. Bun...
Mop head, J. K., CIAFK, .cooones
Motion, traverse, O, L. Noo.....
Nall-foeding dovico, L, A, Dodg
Nalls, making out, G, Sthey, ..

Nozalo, oxhaust, White & LOVY ..o oos v
Numbering maching, T, 8, Bowman, ... \

Nursing bottle, J. J. Chrlatle oo 106,747
Ore crusher, wot and dry, I, Dolthoft., oo 106,703
Packing box, I, N, Hart., ....cooens o 100,TH

Padlock, W, 1. Androws ...
Paper stook grinder, O, Abell . ....0.
Puper welght, J, T, Adams.... ...
Pavement, belok, 8, BUrong. oo cooees voe 106,622
Photographs, washing, J, L, Oaylor,..,... oo 100,07
Plns to broochos, attaching, C, I, Duosbury, ..., 106,764

Pipes, ete,, conneoting steam, C, C, Walworth, .. 166,756
Plow, W, 8, Wadaworth,....cooovvensneies “ cens 100,784
Propelling mechanism for boats, W, Ascough, ... 166,89
Pamp, A, & M. Knecht cenens o0 100,798
Punches, holding sonductors', 1' ll Doollluo . 106,858
Punching machine, metal, J. R, Lindsay...... vens 106,507
Puridler, middlings, B, W, Guoter. ... 166,97
Radlator, steam, W, B, Snow.. vor 104,001

106,855
. 106,700
. 100,708

Rallway frog, J, CommIng. cooeeeeees
Rallway rafl Jolnt !ulcnlng.J Lunon.. e
Rake, horse hay, C, E, LIpo.... covves

Refrigerator, boer, J, N. Bohart, o 106,742
Rope halter, L. C, Chase....ooiven «ee 106,083
Rove streicher, C, C. Cartls,.... » ceenees 106,759
Sash fastener, B, A, Berryman,......... o oannn aees 166,842
Sash holder, S, M, Pratt.......... cateusebis cennnanss 106 808
Saw, cylinder, Pelrce & Kinsman ... « 166,718
Saw gumming machive, J, M Smith, R U N
Suwing machine, A, T, Nichols,. « 106,857
Scafold clamp, W, C. Fellows, 106,700
Saraper. J, MRl veeeervannensnrnns 166, 852

screw cutting die, R, C, Nugent..... vee wne 166,710
Separator, graln, W, E.Torley  ..ooive vovenenss 100,520

Separator, sand and gravel, N, J. Keller (r)...... 6,54
Sewing machine, T, J. Harper voo 106,560
Sewing machine, C. Hodgkins (r).. enessnsnee 6,006
Sewing button holes, W. Randel............... wee 166,510
Sewing machine corder, W, Wilson (r)....

Sewling machine treadle, R, F. Wileox (r) .,

Shade hoider, T. Moran,..........
Suarpening machine, A, S, Wclver .....

Sheep sheers, P HArloW..oovvvviiivimiiiiiii lM e

Sheet metal smoothing mallot, Kittredge & Clark 166,708
Shingle machine,J, J. Kendall,.... eeniens 160,784
Shirt, J. W. Hutehinson, . b ewas . 166,777
Shoe tip or protector, C. T. Grilley.... cerens 106,509
Shot charger for shot pouches, J. 8, Lonc wees 166,01
Shutter fastener, J. Shedd, . . 166,519
Sleve, O. Bond.

Soap slabblng machine, J. C. Ralston..
Spader, rotary, W. C. B. Richarason...
Spark arrester, D, Hawkesworth..... PR U )
Spindle bearing surface, E, D. Murfey....166,885 166,856

Sploniog frames, ring for, J. W. Wattles . 166,909
Stand for water coolers, C, B. Portar.... .... 166,589
Stave jointt hine, E. & B, Hoimes...... ... 166,572
Stereotype piate holder, Kellogg & Shoek........ 166,22
Stone crushi hine, C. H. Scheermesser. . ... 166,597

Stove, lamp, M. F, Rathdun........

Stove, oll, H. Allen 5
Stove, ofl,L A, Q. Alll» =
Sugar, cooling and draining, J. H. Hynson.

Table, adjustable folding, C. S. Hood...... 166,57
Table, extension, J, W. Bent......... . 166,679
Table, troving, E. C. McClaln....... ». 166,851
Telegraph key, compound, M. L. M. Hussey,.... 166,57
Telegraph, printing, A. Wirsching.............

Telegraph transmitter, 1. Middieton.
Telegraphs chemical, T, A, Edison, 166,560, 165,860, 166,561
Thill coupling, 8, A, Hathaway
Toy store, E, Durlseh......
Traln stick, J. R, Byer...
Trap, animal, E, Oliver
Valve, balanced, W, C, Charch............
Valve, rotary balanced, C, M. Farrar. ..
Vehicle, Afth wheel, P'. B, Canningham.
Vehicle king bolt, E. Freeman.... . ...
Vehllcle lubricating axte, A. Schirck.
Vebhicle spriog, H. Jeffroy..........
Vehicle top, J. F. Heger .. -
Vernlee, A, YOUBE. ..covvviss s
Vise, bench, A, Vellleux,..........
Wagon Jack, U, T, Drake, . as
Walls, construction of, G, ll held
Warmiog apparatus, J. F. Rellly....
Washing machine, G. W, Holmes,
Washing machine, J. Il, Mudgezt, .
Washing machine, Paler & Briggs. .
Washing machine, O, 8, Thayer.... .....ccovvvunne
Wastilng machine boller, Everson & Cramer.
Watch, safety pinlon, Hacon & Brown
Wateh, oto,, stomn winding, L. Kaba., .. ..
Watercooler, L. B, Woolfolk..
Water cooler stand, C. 1 l‘orle S
Water wheel, Campbell & Juhnnou ..........
Weldlng compound, J., Jr, & A 8, Seott....
Whaleboue, ete., splitting, ¥. E. Merritsn,
Whip socket clasp, B, W, Boott
Wind wheel, 1. J, Brimball, Jr..
Window frame, J. ¥, Ebert
Wreneh, ¥, Samuel

DESIGNS PATENTED.
L.08. ~HeaTiNG Brove, W, O, Daris Cincinnatl, Oblo.

108088 ~Canrers, ~A, Heald, Phlladeiphia, Ps.
ST ~HEATER 1, Rollusus. Jr. Brookiyn, 8. Y,
508 Haxoms, ~W, Whitman, Bangor, Me.

5,500, ~CLOOK Uane Doons L, E, Jerome, New laven,

.. Sonn
SEW0. ~Cax Hanoius 11, Miller, New York city,

580 ~Forx Maxvims, L, R. 5, White, Waterbury,
X _l_‘JIlﬁIL
sSUMED K OF PATENT FEES,

Un Allog eacl anviioation for s Patent (17 yoars),
On Isuing eact orrinel PRIent. ....oooiniiinnee

Un appesl 10 Kx monersIn-Oltef....... S0
Un appesl 1o ( of P w0
Un application for Neteene, .. ... .. .30
Un Bllog & Disolalonnr, .. ....oonne S0

On so spplication for Design (33 years),
On spplication for Design (7 years)....

SEPTEMBER 18, 1575.

CANADIAN PATENTS.

Lisr or PATENTS GRANTED TH OANADA
August 19 to 26, 1875,

5,00, E. Casgrain, Quebeo, TNluminating gas ma.
chine. August 19, 1575,

5,077.~E. V. Wingard, Pittsburgh, Pa,, U, §. Buruing
bricks. August 4, 1995,

6,078, ~J. Howity, Hamilton Clty, Pa, U, 8. Ore crustier
and stone breaker. August 24, 1870,

5,000, ~A. Nyo, Jr., Boston, Maw,, U, 8, Tolescople

feod bag, August 24, 1875,

6,080, —J. Hteger, New York olty, U, 8. Alr brake,

August 84, 1W75,

5,081, K. M1, Gratlot, Plattaville, Wis,, U, 5., Wheat

stesmer, Augunst 24, 1875,

5,00.—G, R, Moore, Westford, Mass., U. 8, Soull pro.

peller, August 24, 1995,

5,088, (. Inlew, Montreal, I, Q. Differontial compass,

Augunat 24, 105,

6,09, T, Saundera et al., Toronto, Ont, Burglar sng

fire proof safo.  August 24, 1575,

088, D, M, Kelley, Athelston, P, Q. Bolt and rivet

trimmer. Aungust 24, 1§76,

5080, G, Foree, Jr,, Cleveland, Ohlo, U, 8. Device

for excavations for sewers, eto, August 34, 1575,

5,087, W, Lightfoot & al., Toronto, Ont. Lawo sprink-

ler. August M, 1875,

5,088, ~T, H, Marsh, Toronto, Ont,

U, 1575,

5,080 —E. A, OUnlahan, Brooklyn, N. Y., U, 8, Sigoa

and slarm telograph. Auvgust 24, 1575,

5,00, W, Johnston, Buelby, N, Y,, U, 8, Door unger,

August 24, 1590,

6,091, —J, Gorbardt ef al., Montreal, P, Q.

mwing gang saw, August 4, 1575,

5,000 —~P. M. Thompson, Derbey, Ve, U, 8,

wrench, August 34,1873,

5,003, —J, Klink, Keswick, Ont,

cess, August M, 1875,

5,0M.<J. J, Curran ef al., Chicago., 1L, U, 8, Lum-

bor dryer. August 34, 1§75,

5,005, P, O, 8t, Marle, Montreal, P. Q. Screw wind-

lass for vessols. August 26, 1576,

5,006, —J, J. Htewart, Sargentville, Mo., U, 8, Pegging

Jack, August 20, 1875,

5,007.—F. Van Doron, Adrian, Miss,, U, 8,

or. August 26, 1575,

5,008, —H. Sprague, Churchville, N. Y., U. 8, Wagon,

August 20, 1879,

5,09.—D, I, Sharp, Ithaca, N. Y., U. 8. Horse rake.

August 26, 1578,

5,100,—J.und ¥, A. Balley, Farmington, Mas,, U, §

Fruft plekler, August 20, 157,

5,101, —J, Clay et al,, Montroal, P. Q. Fire lighter

August 20, 1875,

Clamp, Augunt

Portable re.
Pipe

Meat-preserving pro-

Cora plant-

5,102.~J. B. Fayette, Oawego, N. Y., V. 5. Lifting
Jaek. August 26, 1870,

5,108, M. and W, Fluzgibbons, Galt, Ont. Washing
machine. August 6, 1875,

5,104.—J. Benson, South Boston, Mass., U, 8§, Vapor
burner. August 3§, 1875,

5,305.—J. C. Moore « al., Philadelphia, Pa,, U. 5. Cans
for shipping ofls, ete. August 26, 1873,
5,106.—N. Sliverthorn, Toronto, Ont,
machine August 26, 157,

5,107.—W. R. And*raon, Cleveland, Ohlo, U. 8. Boller
flue cleaner. August 36, 1575,

Hog-cleanlng

5,105.—S. Ballerchoy, Eldersiie, Ont. Adjustable piow
heel. August 36, 1575,

5,109.—S. Mitchell, Lims, N, Y., U.S. Currisge bub,
Aungust 3, 189,

5,100. —J. T. Burns, Springhfll, Ont. Root cutter. Aug-
ust 26, 1§75,

5,111.—R. Sadler, Owen Sound, Ont, Elevator and snow
shovel. August 2, 1575,

5,112, —J. W. Grover, Westminster, Eng, Spring wash.
er. August 26, 1575,

5,115,—J. H. Hussey, Balttmore, Md., U, §. Proteetive
toeshoe. August 26, 1565,

5,114.—D, McPherson, Caledonla, N. Y., U. 8.
August 26, 1875,

Binder,
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Back Page « « = = =« « $1.00 n line.
Inside Page = « = « « « 75 conts a line.

Engravings may head advertisements ol the same rate

per line, by measurement, az the letter prem. Adver-
tisernents must De recefved at publication ofice oo
early as Friday morning to appear in nert we,

TRADE ENGINE
ﬁmmu parta
of M .ﬁ_.‘w #

Valve correc
attalvable

oarasted veperiie v, %32
E.?F:m List snd Ctr
HERRMAN & HEncusl
RODE I'r&'&o.
Wi o “:;"‘I‘noé"i SR e B S, e:

J‘OR SALB—WMM Patent Portable Steam

e L

'ub
E WAR‘I' A POWBB PLAN.R. IN.M

Wi
and 13 tneh Swis Lath I.IN ‘Wd‘o&"%’- ¥.0.
W AT e ] o il

\ %“,?,“ GALVANIZED IRON oouwl
M S s okt R
$5 10 390 T ot s e et i
$12 n day st home,

terms free. ﬂ-..m.. ¢
FRNEartiad Nt New'S,

ICAL ENGINEER AND SUI

Oual and
Malne.

hl.ﬂ.

lll.

Halr pleker, C. A, Teal...oovt covcncsnnrrisinnness 106,04
Hame fastener, 8. Spleer ves 108 902
Harness saddle tree, A . Tead. ..ooovviviinnins ces 186,900
Harsesssasp E Rewmpaball ... ... ..., . 106,75
Haroess trace carrier, E. A, Cooper.... 164 00
Harrow, L. Francleeo, .. ocouveivrirnrses . R
Hat suiffening machine, G, I| Fuller. . 166,764
Hatchway guard, J. C, Foster. . .......c.covies 166,600
Heating and ventlisting device, A. H Thorp..... 100 &
Heel attaching machine, McKay et al.... 166,70
Heolltg machine, Elllott et al. .. ..... 108, 108
Holsting spparatus, J, Hoffmas (r).... . .m0
Holsting macuise or tlnnur E, Rhlrukrr wans 106300
Hook, kat and coat, C, Schoenbelsn. ..... (LR 1Y
Horseshoe, A. C,.Spowden. .. 188, v0
Hose noxzle, C, Oyston. ... «oovvvnnss . 1 .
Hoslery seama, sewing, W Pearson ...... 164, %0
Hub boring machine, J, Lee AU voes 106,790
Hydrant, stean fire eugine, . T, H, Stlleman, .. 168,94
Ice manufacture, Negley & Cunningham.,......., 164,712
Teo breaker, J. T, sartin. .. oovivvrnernnnes N LN
Ingot mold, J. HHogsworth, .. ..oovrvmnnnns 164,700
I1ohaler, C, 1K, Sykes 4.7
Injector, 8. Fowden 144,70
lroning board, O, 5, Pride 166wy
Kaltting machine, weft thrent, ¥ W “vauou = =
Ladder, A. 5. Miller 1w
lanp. eursery, C. L GOrhom, .....ovvnnnss -, w7
Lateh, locking, 6. J, Dickson 14 s
Lateh, locking, A. Worster........ 106, %
Lathe tool holder, W, Krutseh,........... : 166,77
Leather board, ete , siripping, K. Andnwl 164 4x7
Lesther, waterproofiog, J. Claoan.......... 164,70
Latter box, O, 8, Newovwmer 164 w0
Lock face plate . E. M & J . K uu ........ LN
Locomotives, steam brake for, L, B, Sallsbary 1, "
Loom for weaving hair cloth, J. Tarple. ... ==

OUn spplication for Design (4 yoars)
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@ A Seloot List of Books on Motals, Metallurgy.
ﬁtmnu(h Of Materials. Chon lonl Aunlysis, oto, ; wlso, one
Ol Stoam and the Steam Boging, as woll as s (wtalo e of
& Choleo Collootion of 'matical, Bolontite and Koonomle
Books, with prices, sent free u|mu applieation

HENRY CARHBY BAIRD & CO.,
INDUSTHIAL PUDLISIHENRS AND DOOKSELLERS,
ll)u WALNUT STREET, Philadelphia,

JOR SALE, CHEAP— A Walker Lightuing Mill,
lorpnlvurlnluut{unru Charleston Rock, l'lluhplm(l'l.
Folupar, Tron Ore, Brimstone, Plaster, ‘\ulhrm 1o and

Bituminous Coals for Foundry Faclugs. Apply to
READING & HUNT, Wilkes hum Pa.

DA\’ID‘H PATENT

For Crmdmg

Hones, Fertilizors, Clay for
Brioks, aud bard mutorial,

Sond for Pamphlet to

DENMEAD & SoN,

Bnlllmore, Md.

SCROLL SAWS—WU have on hand 7 new

V"I od Iren Frame Moyn Scroll Saws, that wo w111 sel)

*Ifty Dollars each. These Saws are well adapted to

nll Kinds of Scroll Sawing,and were formerly sold at $160,
CLARK, SMITH & CO., Fort Plain, N, Y.

THE BASTET

HAGNETIG ENGINE.

For nunyixo SEWING MACHINES, PUMPS, DEN-
TISTS' axv JEWELERS' LATHES, PRINTING
PRESSES, nrowixo PARLOR Axp CHURCH ORGANS,
Ol WORKING ANY MAOHINERY TIAT CAN BE MOVED
BY IAND OR ¥OOT.

Simple, Durable, and Economical.

2 Call or send for Circular. _g3
. BASTET,
607 Broadway, IN. ¥Y.

PATENT

OLD ROLLED
SHAFTING.

The fact that this aumnﬁnu‘!speroeut greste

other In ase, rendery It undoubtedly the most ceonom!mf
We are also the sole manufscturers of the CELEBRATES
Covruxs' Par. CoUurLIiNG, and furnish Pulleys,
ete., of the most spproved lglu. Price list malled or
jon to JONES & LAUGHLINS.
‘h; Street, ind and 3rd Avenues, Pittaburgh, Ps.
190 8. Canal st., C‘hlccfo. 1

l)lﬂlNTB(illA’l‘Oll

'chn of u:u blﬂﬁln itore ana 1or sale by
FULLER, Z, Bosto:
GEO m..&c: ® 31 Chambees street, N. ¥

uAuL Milwaukee, Wis.

MACHINER

PIERC

NEW & BSECOND-HAND.,
Send for Clreular, Cuas. PLACE
' 103 Reade B, New York,

Water Wheels.

More than four times ns
many of Jas, Leffel's lm-
Qruu‘d Double Turbine
Vater Woeels In operation
than any other kina,
alzos made, moging from
5% to % n, dlam,, under
Nends from 1 Lo 40 1L, Sue-
sosaful for evary purpo
Large now punphlet, the
foest ever published, con
i taluing overffine Hlostrs
tionw, sent free Lo partios
lnlcveucd 0 water power,
JAS FFE a(,u
8prin, ﬁﬂd 0.
: hcv\ork City

MP S
\§0I _m,,,r! o' C“'
°° PE& MAXWELLMF S

AM

- ST

BENTEL. MARGEDANT & CO.

HMAMILTON, OF

CGuud Tor Catuloawe aid Prie Last

CLARK & COMPANY'S
PATENT SELF-COILING, REVOLVING STEEL SHUTTERS

Can be readily ftted to Store Fronte, Rear Windows nr other --]lu-nh-u- making them FIRKE AND BURGLAR

FROOF, and affording absolute prateetlon; also, WOO LN In various Kinds of wood, sultsbie for
Btore Fronts, Private Houses, OMoes, and e ihool I* nrllllulll Clurk's shutters ure soif actin Juire no mas
or balance welghts, and cannot get gut of order They are handsome (o Appearance, and are the Lioat wnd ob

shutters 1n the world

Are Atted tothe now Tribune Bullding, Delaware sand Hudson Canal Hulldin Mauh
Bullding, Lenox Library Ballding, Have beon for YOAS 10 -l‘.ll) s Lo every prinelpal city lhlrvll;‘n,ul Europe
And are sndorsed by the leading srohitects of the world \
JAMES G, WILSON, Managor, 215 Weat 20th 8L, , Now York,
aud at London, Faris, Vieuna, Berlin, Melbourne, &e ., &¢

™

Bigelow Engine,

The Cheapest and Host Portable ]
Engloeoffered to the Pablle, |

Improved FOOT LATHES

Foot Fowor NHacksgoured
rew HWihow,
Small Hand and Power Flancrs for
motal, Siide HKeats, Ball Maohine r
Latues, Foot Bero)l Saws, lght and

Price, ¢ Horse Mower heavy, Foot Ulrcular Saws, Al the
et e ) Yagts very best Hold by mse Y agonts,
) 1 . “" Or seut direct from manufactory, Mauy resders of this
Wi " pupur have them, THustrated Catalogues free
127 " & N, M, BALDWIN, Laconia, ¥. It
O S ' EW" Just the articlos ror Artisans or Atustetrs

Price of Statonary Kogines:

t Ilnnc l'uwrv A0
. IIT;
X toby Ilurnr " uwn r b7
131w 15 L)

Hond for Illu-lr-lml (Irrulur
and Price List,

I B, BIGELOW & Co,,
Now Huvon, Conn,

Model Engines.

Cotnplete sota of

Castin
for making sos

JIn, stroke, price M4
o, lnlnl at a’l‘ As gut

[ ————— -

Moasl Steamn kngines 1% In, bore

ditto 3 (n, bore. 41in -lrul(

Euroks Foot Lathes only

. Parts of Models, Al kfod

HAND BOOK als,  Hlustrated Catalogue Froo
or

(l(l('l)hi)“ & W MAN,
LAND AxD MARINE ENGINES axp BOILERS, | V9PN TI0HTMA
Mully Hlustrated
By Srernex Rorxx, ENXOINees,

j oo
l.,uln atid Matord

a (‘unmlll Boston, Mas

INDIA RUBBER,

For Inventors and the Trade, made |l|lu Any pattern at

16mo. Mor, tucks. GIIt edges, 000 pp. §3,80, short notlos, by ¥. I, HOLTON, & Uold Bt,, Xow York
o Wil sond por mall, p ald, npon recelpt of price. Establislhied la 1580,
CLAXTON, REMSEN, & HAFFELFINGER, = TR
Philadelphia, Fa [ EW PATENT CAR voir INCLINED PLANES,

convenlontly arranged Lo earry I*/
EHICLES at the same time.  Descriptiye
on application Address J. EARN {l AW,
neer, N, W, Cor, uh and KRaoe 8w, , (

ENGERS und
Uircular sont
Civil Enxt

ne Iullnll, Ohlo,

(Y OO0 o8 boeh (nvested In Stook
850 to ‘101000 l’rl\llmﬂn aod pald 9600 por \l
cent, profat, ‘*How to do 1, book on Wall Street,

sout free. TuMnmnex & Co.

llnnkvu 2 Wall St N Y.

I these FirstClass
for Two Hundred and
Ninety Dollars, because we amploy
80 ugotta and wllow no discount to
dealors they swindle
more than twice the rea
Pisnor. Duriog the past 7 yours we
have sold our Plaonos to aver 1,00
famallies, o evory section of avery
State and Territory 1o the Union,
There Is not a connty, Of & prominent
town where they are not lu use, and
bundreds of small towns everywhere
also have them, If you will sand for
our Catalogue, contalning 15 solid
columuons in fine type, of the names
and residences ufpmmlnuul cliizony,
Including members of Congress ;m‘
wany influentisl and wealthy bank.
ecs and merchants everywhers, who
are using our Planos—yoa will be
sure to find some of them at your
very door, In your own or some
adjoining town, where you can see
and try our Planos,

We send them anywhers within
1,000 miles of Now York for 10 days'
wrinl and 1f not silisfisctory no pay-
mant Is requirod

We are u rasponsibla Incorporated
corapany, and refer by permission to
the Chiemieal National Bank of New
York Clty, which any Bank in the Unlted States will satisfy
you s by fiur the strongest Bank in Amnlr- We make this
statement to prove that our 5 years' warrant guarantees our | reply to all questions from some officer of our Company 4
Pinnos to be Mlly equal to any Plano in the world atany price | person. Please state where you saw this notices (

York.

Address, United States Piano Co., 810 Broadway, New

_—

PATBKT

snd loldl ﬁ . Gray ud Wood!s Planers, Seq-

om d oth r'ood working mschinery.
DUD b HAC INE CO.HI lecny:L N.X.
uno for Circulars, etc. i 1 Sudbury St., Boston

THE IMPROVED

NIAGARA STEAM PUMP,

95 091 Pearl 5t.. Srookiyn. N.}
Agency at 4 John St., New York.

Hubbard & Aller.

SoLE MANUFACTUREES,
S dtecaton T EXGINES AND BOILERS.
and dispateh. Is >
arav ciase Pulleys,Shafting and Hanger:
aper, Edge =
and Beroil a Specialty.
WHO DESIRE TO REACH COUN-
'&D(:ysge?.scsnglsn Wes?, can do 80 In the best and
chc.puz manner by using one or more u-cuoas of Kel-

News: er Lists, Apply to
logs’s Great N e D OGG, T Jackson St.. Chicago, Ml

We have two
of them in our
public parlors,
In onr opinion
i there Is no Plano
i more durnhle or pos-
sessing superior musl-

. cal quillities,
LEWIS & GEO. §

Please writs us, and yoo will receive not only our Illustra
ted Circular contalning full particulars, but alse & written

Sept. 15, 1874,

TO WIHOM 1T MAY
CoNrERN.—We have
used the U. S. Pianos

for the past six years. LELAND. ¢

achinery o1 lmproved Mryles for maki
SHINGLES HEADING, STAVES
Sole makers of the well known [XFREOVED LAW'S PATENT
SHINGLE AND HEaDING SawiNG Macaixx, Forelrcular
wdress TREVOR & CO., Lockport, N. ¥,

Boult’s Patent |®

Reverse Motion

Panellng, Variety

Moulding
Dovetalling
Machine
cuts Panels o
any design or
style of mould In
the solid wood
with neatness

Doe

Dovetalling with
thick or thin
stufls, Simple.

and Kciend,

Send for Pamphlet and A WEEK to Male oﬂﬁ rumale Agwu. In thelr

- ta N NG to culers
PRERIS OB OrR $77 Loy OO A CKERY & CO, 2 Kugusta, Me
Improved Solldr ‘i(ecl Cutters for

',‘,}'.d'é“‘d’,‘ WSty ariay i Mouidors GENTS WANTED—$0 . Week and Expenses,

100 forfelted, All the N ow and Standard Novel.
tles, Cct.lrrgmo &c. Valuable Ssmples free with glnuhmi
dlllL\TAL NOVELTY C€O., 111 Chambers St., N.¥.

. MACHINERY CO.
8.0 Battle Creok, Sich

Jacow, Mosuns avn Lussen Dnun Sorru Veuxow, Vi, write Jaly 15th:
‘h":,.ln:in}l‘ \y-"hnu fyour I e Vesnoaw O Mitus for A p remarkable reeults, aod \;-.
v " b of corn lnl o | meal In that thice, reasiag the gri
. Weolkare ofien grossd In -rm..,\ Mot (
Basbelt 1o oue houts  Oug mrsnl night!
wr migute, snd wse aboal & PiAore pawer,
‘llA'l Vanmoat Mice, we shall take great plessie iving the roslta"

FOR ILLUSTRATED CATALOGUE AND PRICE " LIST.

EDWARD HARRISON.MANUFACTURER OF

““STONE MLLLS | B LTERS . FLOUHING MILLS &»,

"“NC"IG:UQGWARD AVE . NEW HAVEN. CONN. U -
OTIS Machinery.
OTIS, BROS, & CO

No 308 BHOADWA) NEW YORK,

The TOLL-GATE! ﬂ.'i%fof.'.'ﬁ'..‘.‘lf'“.'1‘1‘»‘1.1,';‘.'31.".5‘.

for further Information, aad when we have tosd

SAFETY HOISTING Bmdleys Cushioned Hammer

has larger capacity, Is
more durable, takes up
leas room, does more an
better work with less ex-
pense for power and re-
PAIrs than any other Ham-
mer in use,

Guaranteed as recom-

find! Address with stamp, iy Bafralo, N.Y ““;;"""u?"l‘;‘%"l;"
anuiacturin,

MAGNETS—Permanent Bteel Magnets Company, g

af any form or e, made to order by F, C, HEAOH Svhiovea N

& OO, 40 Capnl Bt,, Now Yorg, Makers of the ool
bratea Tom Thumn sod Miofatore Telegraph lustrue
nonty,

ITHERBY, RUGO & RICHARDBON, Man-
ufacrurers of Woodworth I‘Iuninu. Tonguelng
and Grooving Machines, Itlchardson's Patont Lmprove
Tonon Machines, llur(llluu. Moulding, and He-Saw
Muohinos, and Wood-Workin Slnuhhmr) penerally, 30
Hallsbury mmu( “uu.onlnr

(8hop tormerly ocuuplld flALL & Q0.
L. B, WITURMNDY, = IINND 5. M, RICHARDSON,

“q“'l\?" rnnl(n for 6 samples (Propald) of
\\'IND()“’ RINGS
Yor supportog and loeking upper -u-l lou or sashes of |ll

indows, Not acolled spring, but one forged from best
:ml\\rlnll W. B, IIAMM(SND 'Lowllborr). fork Co,,Pa,

Yo'!‘ PA'PENT
ul}‘éo:‘ for Tlustrated Circular, C

UTTER
I v i

EAGLB FOOT LATHBS

With Seroll and Clreuisr Saw  Attash.

ments, Klide Rost, Tools, &2, also stall

oo Lathies, Metal Hand thrn ac,

st deslgon, perior fAnish Low
..

24ar lor it Ao
ear ur Arl!u.n nn d for

WM, L. CHASE & (ll
wan Ll!rtr\v Bt., New YI/YI

Y LASS NJOULDS, for Fruit Jars, Lam
(’ n-mln.l\I Ink Btands,ets,, nr.m-ny l:' mumlz:

15 yours Cox, Wairx and ( ENTUR BTw For any
Wing now 1o giass, you will regulre s m 4 (ar dle).
KEvery description of moulds for ginsy, rubber, zine

ol ¥eud mode) or arawing, (nciose lhul.',

TOOLS, ASD SUPFLIES —
Machinist's Dividers. (Cats -
& TYLER, 16 German 8¢, , Balt,

8,000in Use |
Blalke’s
STEAM PUMPS

or every possible duty, Send

for Nlustrated Catalogue,

GEO. FP. BLAKEM'F'G CO.

& ¥ Liberty Street,
New York,

W and 32 South Cana
., C mugo 1,

IRON & WOOD WOREKEING MACHHEBY
OF EVERY DESCRIPTION,

Cold Rolled Shafting.

HANGERS, FULLEYS, COUPLINGS, BELTING, &¢
2. Bend for [llustrated Ludotuc aod Price Liat,

GEORGE PLACE,
12 Chambers & 10 lm- Sta. N. Y, Ciey

Machinist’s Tools.

Engine Lathes, Planers, Upright Drills, Hand and
Chucking L auhr- liorlug Mackines, and other tools of
ueavy wolghts, first class stock and workmanship. Prices
o sult nu times. Send for 1llustrated Catalogue.

THE & MOESE TOOL CO., Worcester Mass

l y 10 HAR[H()V MERIAM & CO.

Manufacturers of tuc latest tmproved Patent Dantels'
and Woodworth Plaalog Mschines Muchln &%, Saab and
Molding, Tenontng, Mortisin Banns( upmz Vertical
md Llruulu Ee-sawing Mach ncl Saw M fils, Saw Arbers,

\croll Baws, Hallway, Cut-off, and Rip-saw Mschines
ismkc and Wood Turn{ng Lathes, and various other kinds

Wood-working Machinery. (.aulozuu and price lsts
sent on wpplication, \(uuluu;n* Worceater, Mass,
Warououse. 10 Liberty Street, New York,

Todd & Rafterty Machine Co.

MANUFACTURERS DP

he celebratea Greene Variable Cut-Off Engine. Lowe's
Patent Tubular and Flue Bollers; Plain suae Valve Sts-
tionary, Holsting, and l’omhlt Enzinel Boflers of all
Kinde. Steam Pum Mill Gearing, Shafting, &e., S{ik,
Tow Oakum, f .Hu.-nd uem \hcblnery.
A(unb for the Now Havea )unulu:xu ring Co.'s Msehin.
st's Tools; for Judson's Governors and Sxop-v-lre--
Sturtevant Blowers; and Differential Puuey-B»ocl.l
WAREROOMS, 10 BARCLAY ST., NEW
WORKS PAT}.&O'G NEW JEHSEY

JOOT LATHES, FVINE

Automatic Drilis, Pac
JACKSON

logue Free

Cor, Causewny and Friend |
ta,, Hoston. Mass,

The HOADLEY
PORTABLYE STEAM ENGINE.
AUTOMATICAL c:r"; gﬁ REQULATOR
AD
BAUANCD VMINE

ND FOR CIRCULAR

THE J.C.HOADLEY CO. LAWRENCE MA

Catalogue for 1875,

00T LATHES, 815 und nowards,—~Koystone

ortable )-urgu. Hul\n\.nl Scroll Saws, Machinist's,

Blacksmith's, Model Maker's, and Carver's Tools and
fine Hardware.

A. J. WILKINSON, & CO., Boston. Mass.

" Headquarters for any thing o the Hardware line,

AGENTS WANTED.

Men or women. $14 a week. Prool
fumished. Business pleasantand honor-
able with no risks. A 16 page circular
% and Valuable Samules free. §3™A postals
card on which to send your address
costs but one cent  Wnrite at once to
F. M. REED, 8rut st Nxw voxx

Planing & Matching,
Moumln Re-sawing and Tenoning AMaohines, Sercll

Saws and General Wood- Working Machlner, .

JOHN B. SCHENCK'S SONS § Mutteawan, N. ¥,
Send for Catalogue. 118 Liberty St.. N, X, City

BLAKE'S PATENT
Stone and Ore Breaker

Cruabes all bard and brittle substances 10
any required slze, Also, any kind of
sro\x for Boabs and for CoxXonxrs, &¢,
Address HLAKE CRUSHER CO,,
Now Haven. Conn.

2 ]

N

John Cooper Engine M'fg Co.
MOUNT VERNON, OHI0O,

MANUPACTURERS OF FIRAT CLASA ST \lln\,\u\- BN
1.l\L~ 5 to mu P, mn AHLE ES. CI
LA W MIL1S, ST { BO
lhllLH MILL \\l‘}\llul\ &o.,
Buitp GRIST MILLS, guarsnteelng 80 l\ungu yhm‘
wiTi ONE Tux nxst Coar, or 30 Harrels Flour with
One Cord Best Wood ; alwo, Engines 10 ruw on 3 1be.
coal per hour per (ndic nlu! lxunv Power
14 Send for efrcuiare,

IMPROVED MA(‘HINERY for STAVE
lhudlnr Shingle and Handles, Cabinet )lukur & Maohto.
ory, Balley Gauge Lathe, l)urkw & Automatic Saw MIN
umvuuu- Koy Seat Cutting, Pulley Borig ‘nml\llllu
Machines  Hadial Drills, Stewin Englues, alul.\ alloy's V

noering Machines, Cablo and Shegves for transmlsel

Power ¢ o to. T, R, ll.\lLI\-\ ‘

.

&

VA u,. l.uok punu

'
O 8
All slzes at low prlcul. K. GOULD, Novuk. 5

STENLIL DIES uift, ‘“'.'n'l‘“a. ounace

compu&lo ou‘l"n‘l for Clolh ul Blon

clln nndK Clhocks, w
8 M. nx& m“{nn.uv-u. mln.

- i B

Bl oA I a0
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American.

Seientific

i PITST 17 PATS !

WHAT PAYS?
Read ¢ See

Every business man sdmits the necesaity of advertiaing
All who bave tried It know the sdvantages and praft of
sodoing. Put it 1 not all who sdvertise that do it advan
tageously, and in the most effective manner, toderive the
greatest benefit for thelrmoney. Asa rule, it lethe best
economy 1o advertise what one has 10 sell or wishes to
purchisse, In papers havingthe largest circulation among
that class of norsons Iikely tobe Interested In the article,
Parties baving Manufacturing Establistiments to sell or
lease, or who wish Estimates wade for Conmructiog
Bridges, Dams, Iron Bulldings, Furnaces, Heating Appa
atus, Steam Bngiues, Bollers, Wood and Iron Working
Machinery, Agricultural Implements, or Contracts for
Engineering Works of all kinds, will fnd that It pays to
sdvertise In the SCIRNTIFIC AMERICAN.

The value of the SOIEXTIFIC AMERICAN &8 &h asdver.
tising medlum cannot be over-estimated, Itgoes intoall
the machine and workshops In the country, aund Is taken
al the principal Iihraries and reading rocws In the United
Sates and Europe

A dusiness man wanls something more than to see his
sdvertisement in a printed newspaper. He wanls ¢clircn

ation. If 1t is worth 3 cents per line to sdyertise In »
paper of three thousand clrcalation, it is worth §3.35 per
{ne to sdvertise (n one of forty-ove thousand.

We lovite theattention of thoso who wish to make thelr
business koown, to theannexed rates:

Back Page, =« =« $1.00 n line i
lnside Page, =« « = 25 0 Une e enTioN.
Business and Personal, 1.00 a line

Engravings may head advertisemeonts at the same rate
per line, by messurement, as the letter press. Advor-
tisements must be recelved at the publication office as
early as Friday morning to appear in next issoe.

If anything is wanted in the meohanical line, advertise

oritin the SCIESTINIO AMERICAN,

1f one bas & patent or machinery to sell, advertise In

SCIRXTIFIO AMERIOAN,
dress the publishers,

Munn & Co.,

37 Park Row, New York.

Engine. Sg\_ln.dle. & Oylinder O1l. E. H. K2LLOGG,
17 Cedarst N, Y. manufsctures the best. Establisbed '35,

Patented 1865—-187.. BOLT CUTTERS.
Dics open and close and
thrown ost automatically.

One pattern, holds finished bolts
on centres and threads them with
greater accuracy and uniformily
and ten times 33 fast as a chaser
iz 3 Lathe. Highest award of
American Institute, 1569 & 1874

Wood & Light Machine Co., Worcester, Mass.
make all kinda of fron Working Machinery.
Also, Shafting, Pulleys, &c.

Humm & Co’s Patent Offess

Established 1846,

The Oldest Agency for Soliciting Patents
in the United States

TWENIY-EIGHE1 YEARS EXIPERIENCSE.

MORE PATENTS bave boem secured througt

this agency, 8t bome sad sbrosd, than through sny other i
ke worid,
They employ as thetr ssslstants 8 corps of the most ex-
perienced men s examiners. specificstion writers, and
Ermfiznen that csn be tound, many of whom have been s
cted from the ranka of the Pstent Offics.

SIXTY THOUSAND wmventors bave svalled
emsetves of Muns & Co.'s services in examining their t»
Testona. aad procuring Wielr petenta

MUSNN & 00, iz connection with the publcstion of the
ScrxsrTirio AxEzicax, w0 tz
onter with Inventors, prepare drawings, specificatons, anc
agmmmentastiend W Ming spplicatiods ia e Patent Offier
poying the guvernment fees, and watch cach case step by
Moy whille pending bofore the exsminer. This s done
through thelr trunch offioncorner ¥ and Tth Btrecta, Wash
zgwa.  They seo prepare and fe cavesta, procure design
P dernarks. snd rel sttend W d cane
{prepared by the inventor or other stlorneys), procure copy
righta, sttend L inwrferences give written opinions or
matters of Infringement, furnlah coples of patents: in fae
stand 10 every brasoh of petent bustnms poth in this and
B lorewgn countries

Patents obtained s Oansda, England, France, Beogion
Germany, Bosds, Prosss, Bpata, Portogal the Brittad
Uoiomies, &ad ol olber countries where paunts an
eranted.

Coples of Pateonts.

Persons desiring any patent baned from 1836 1o Novem-
ber 24, 1507, can beo supplied with officlal oples At & res-
sonable cost, the price dependiog upon the extent of draw-
Inge snd length of spoctlicstions

Any patent ssued since November 27, 1507, at which
time the Patent Offiee commenced printing the deawings
sod specifications, may be had by remitting o this oftloo §1

A copy of the claims of any pelent {mued sineo 1898 will
be farnished for §1.

When ordering coples, please to remit for the same s
sbove, and atate name of patentes, Ulle of Invention, and
date of patent

A spocad notos e made In e B TIFG AwEnican o
sl Iaventeons petmted Mrough e Agwmoy, with U
aame a0 residence of the petentee.  Patests are ofuen
ool 1o part or whals, W persons  sttractad 10 the o vention
by suce notoe.

A pampuiet of 110 pages. enntalning the isws and fall 4)
rections for oltalntng Unitad Blasm patenta aiso & etrenia
penang excsatvely W Foregn Psvena, stating oot foy
aach country, Gine grantad, ste, sent froe. Address

MUNN & Co,,
Publlabers BCIENTIFIO AMERIOAN

37 Park Row,N. XY,

Sravcs Ornes—COorner ¥ and 7ih Streets
Waskisgvn v, 0.

%

) G
U2 o St Nowor™

The Pooro Exoraving CoOMpaxY was Incorporated Mav, 1572, snd, by a patient and steady persistence, in
spite of all obatacies, has establlabed a business which & permanent and mccntm.

[SepTEMBER 18, 1875,
-

s ongar, OENT T~ C P G | ST e Y, Mdreane A St
| REAID.
1 r D‘Q ? , Any person who made, sold, used, mw oh
[ETHo ,f : G’KMW g T L S
Vs \/:, N TG i eyt ey
) Moss'Process. Jo*" " if@anciner. Con Oponer,
S i i _ O Mﬁ‘.‘sm{un,wn.;&mt‘:t

HARTFORD

STEAM BOILER
Inspection & Insurance
COMPANY.

made from them (o the nsual way,
Mesars, Munn & Co,, the American Tract Soclety, Berfbner & Co., D, Appleton & Co,, and other prominent
Nbl'-hlnr Houses, are among our regular patrons
The Diustrations of the New Post Uflioe, In lhluéul\]r\rh‘n falr samples of our work,
Alt,

g SEND STAMP FOR ILLUSTRATRD CIR

T

Mill

NOYE'S

Works

are the largest In the Onited States, They make Burr
Millstones, Portablo Mills, Smut Maghines, kers, Mil
Ploka, Water Wheols, Pulleys and G 5 3
adapted to flour mills, Send for eatalogue,
J.T.NOYE & . Buftalo, N. )
Niagara

mme SteamPumpWorks
EsTanLianzD 1862,
OHARLES B, HARDICK,
No. 23 Adaumns Street,
BROOKLYN, N.Y.

Eureka Lathe, $9.00.
POPE BRO'S, M'f'rs,

45 Hiou 81,, BosTox, MAss,

adapted to all_sofls reasonably free from
stumps or large stones. Will do the iabor of 100 men.
steadily, at the cost of ten. Machines of sll sizes, cut-
ting from three inches wide, three foot deep, to 36 Inches
wide, four feet deep. Extra sizes made to order. Circu-
. &c,, sent on ‘lm)lluuon w
BANDOLPH BRO'S, 111 Brosdway, New York.

THE BEST INJECTOR

For Locomotive and Stationnry Bollers,
FRIEDMANN'S PATENT.
Over 135,000 Now in Uso Hore and In Europe

Throws more and hotter water, with l¢ss steam, than
any othera. It hastwo Watorways, ixed Nozzles, and no
movable parta to got out of order

NATHAN & Dli%gil{ﬂ, loll&i:n:!:a 2

atrong, and

[RREVESSPRT | DICHING s EXCAVATION

BEAMS & G/IRDERS

HE Union Iron Mills. Pittsburgh, Pa
The attention of neers and Architects (s callec
{0 our tmproved Wrooght-1ron Beams and Girders (pat
tented), (o which the compound welds betweon the w
which bave proved so objectionable In the ol¢

and nwfﬂ.
mode of manufscturing, are entirely avolded. We are pro
pared to furnisd all sizes st torms ss favorable as oan be
obtained eisewhere. For descriptive ..uhoﬁnph tddrg
Carnegie Brotuers & Co., Unlon Mills, Pirtaburgt.

W. C. DUYCHINCK,

IxronTER, MAXUPAOTURER, AND Dxaren 1Ix

Railway, Machinists’and En~

gineers’ suﬂpgues. @ Send for Catalogue.
50 AND 32 JOom TREET,
P. 0. Box 401, NEW YORK. OGERS' TANNATE OF SODA DOILER

SCALE PREVENTIVE. JOS, G. ROGERS & CO.,
, double cy'inder, g . Ind. 5™ Send for book on Boller Incrus-
jon.

¥, Corry, Pa,

ORSALE . Cuxar ~1 Vertical Znﬁ?g
-_1%xd, For particulars, sddress Hox

ROOTS’ PATENT PORTABLE FORGE.

ADAPTED TO

EVERY VARIETY

OF WORK.

THE ONLY EFFECTIVE FORGE MADE.

P.H. & F. M. ROOTS, Manuf’rs, CONNERSVILLE, IND.
S. 8. TOWNSEND, Gen'l Ag't, 31 Liberty St., NEW YORK.

"WHIPPLE'S

Machinists’ Tools.

> . =N - BXTEA ARAYY AND IMFROVED PATTERN:
Patent Door Knob. LUCTUS W, POND. MANUFAOTURER,
a::::lrd .T;"'T.; Medal at l‘l{r American Institute Valr STONEET, Fiase.
. 10 Judges sy * We consider this method of WAREROOMS W LISERTY 81.. N. )
tastening DOUR KN ORS & great 1proyeme Pianers . rand Gear Ows
thing yet Invented for the yhx'r;:n:'_lﬂln :’vl-.‘ I’:‘lr‘l‘:‘l:ﬂ.::z; rsa &n:::l‘lu 3 . .y N Drite o

of side screws and washers, and can be reg i Lo
any thickness of Doors ' Bend for ( ln-v';.‘::l““‘ BRI
THE PARKER & WHIPPLE COMPANY
West Meriden, Coun,, or ¥7 Chambors At N e &

S COMPAN
TR “7".‘:'W" el
R SANNROE Colk

\pl![':(\ OTT?

PLANERS,

KNGINE LATHES, DRILLS &c, Send for Prico Lisg
NEW HAVEN mﬂu" AOTURING 00,
R i au:sf-_ynn.q"l‘:
Barnes' Foot-powor Soroll
Snws nod Lathe.

An entire neyoLUTION (0 the con.
strootion of foot-power machines!
Tho old style thrown astoe when theas
are known! Thoussnds now in use !
BLI0O 1o $2,000 per yoar mado using
i them. One person out of every three
who send for cataloguos of Lheso ma-
chines buys obo. Say what paper

“Adress

Kmery Wheels ¥

Pare Bmery, guarantesd equal to any In the YOu read this §
At prices lower l{ln ABY Other Brst class emery - w. ¥ w\n ..IM BARN
y « ¥V,
. = Rockford, Wlnnrlncu&.. il
S EGINES & DOILERS sow & 3 h'd parfect condition | — Sex 3
“Yery cheap. Adaress BINGHAM & '!

OO Oty s
DAMFER T alh LEVES Po Ocment.
HEGULATONRS B n GAGE COCKs

From the best Lowgu‘n“l:nuumnn. For sale
. 4 L3 N
MURRILL & KEIZER. 44 Holllday S, Balt. | A Fractical Treatise o8 Comors formiet e 5 bais.
J MPORTANT FOR ALL CORPORATIONS AND
ANF'G CONOERNS, —~Buork's W g
imeo Dotector, capshle of -rr.uuw ¥ cun1=ﬁ=m.ni:
:‘Iml”““ Of & walchman or tatrolian st the different ste-

"n"".tl;(‘;( r;n-: for elroular,
B, 4 ', O, Box 970, Bosto nan,
N. 8 $hc it '.‘unal Imbnsaser & Co., Of Q'e-n‘ ure

| ¥As geolded fa my favor, Jane 10, 1NN, ™
have bees commenoed a, slnet Imhaeuser & -'."cr':f::ﬁf
ing. oontrary to the order of the ('ourt. and especi.lly the
Clock with & series of springs In the cover, and marked
Pat'a Det, 20, "34. Persons ust these, or any osher
ciocks Infringlog on my Patent, “Il be dealt with scoer

Addrass JUONAM A
e, Trenton, N .
Wheels sad lope for
Bend for Clrealar

AUOEBLING & sUNS, Manafsoour
or 117 Liberty M., New Yorx
conveying power long dlstances

Our Hellef Plates are now used satiatactorily by the princips! publishers and manufacturers in every State In W. B. Faaxxioe, V. P . ML Aviam, Prery
the Unjon, ov. r 50,000 of them having been made and distributed In‘:hc past thr © years, They are produced pho- J.B. '-'“
tographically, by asecret maethod invented by onr Nuperintandent, known ss the * MOSS PROCE=S,"’ which .
differs essentinlly from all other * procosses’ for making Reilef Plates, has been demonstrated to be EARBITORD, COXN,
Yastly superior (o them all, and i« owned and operaied soleoly by the Prnoro- ENoxavixa Co, "

Our plates are adapted to all sorts of Hllastrations for BOOKs, Do wspaApers Aud cataloguos, as an subet!.
tute for wood cuts, vosting much less and being prepared more quickls . Ulcmo For the Best

2 They are (o hard type-metal, not “bittes *' or “elebed,"'" and should not b confoundad with etchinge in sinc or sddress

other matals AND PARFER

They are mounted on blocks type high. ready for ase on any t -priotis; ress, ulire no more ** making Dnor nmn MoooLeTy Coxw
ready ' ' than any other * cuts,” and will woar as long as any ueraoly;epepruu. !:.'Zum,’:.“. or stereotypes may be | P — bl Sz

CENUINE

The Standard—Best Stock—Finest Finigh,

MANUFACTURED ONLY BY

D. ARTHUR BROWN & CO., Fixnerville, N. 5.
New Orleans
Pacific Railway Company,

NEw UnLEaxs, La., August 7th, 169,
Cash Progoul- for s'lx Thouasand !‘.(&ﬂl‘n::h ufunT..
Ralls, welghing 5 Ibs, per yard, and (o lengths of 30 feet
in :ﬁ&?lﬁ?.‘ﬁn'if.-f‘é'eﬁﬂ“’ﬂ:’ ng &‘:';‘ngm“l
uﬂb"{-'gﬁm?et" e 1"3':3::;’%”' Spikes, & uquo .
80 -plates, 4 “
for above Ies h of 1:lu. 2 et oy
All to be of best quality.
E. B. WHEELOCK,
Pres. N O. Paoirio RarLway Co,
e' - ** Levowst Irvced und 8 BNT,
Excelsiop Do Your Own Printing
Portable Prows for cards, labals, envelopes, st
Larger sizes for Iaer work,
awn:aludmrpﬁmu.l
vertising, save money and increass
ful pastime I\ pnemhnu "of
me for 8| ours,
Printi hareﬂgmlhnmdmahmmylg
ﬂhlg n&l ting. Send zvoump-blor”l};l
catalogue type ote tot
e”e’ KELS V&wmu“zl.eoo-:

THE NATIONAL

Steel Tube Cleaner.

PATEN- Jorrd
2o Wi
Adopted and tn use by U, 8. Navy » Je by dealers.

Send for Cirevlar  THE CHALMERS SPENCE CO.

foot E. %th Street, N, Y , Agenta for the U. S,

'SOD-COMBUSTIBLE STEAM BOILES & PIPE
WITH AIR SPACE IMPROVEMENT

Toork. T bireet W ¥ 1B N d B B Loaks Mo,

or THR
SCIENTIFIC AMERICAN,
FOR 1875.
THE MOST POFULAR SCIENTIFIO PAPER
IN THE WORLD,

THIRTIETH YEAR.

VOLUME XXXIIL-NEW BERIES

Tho publishers of the BCTENTIFIC AMERICAN
beg to announce thut on the third day of July
1875, a now volume commenced. It will conuaue
to be the alm of the publishers to rendor the cons
tonts of the now volume more ALMCtive And use-
ful than any of it prodocesson.

TY the Mechanie and Manufacturer.

No persou unguged in any of the mechanioal pur-
suita should think of doing without the SCIRNTONC
AMERICAN, Bvory numbor contains from six to ton
engravings of new machines and inventions which
oannot bo found in any other publioation.

Tho SCTENTIFIO AMERICAN s dovoted to the
Intorests of Popular Solonce, the Mochanio Arts,
Munufuotures, Inventons, agrioulture,Commerod
and the (ndusteinl pursuits gonerslly ; and (t s vl
unble and instruotive not only in the Workshop aod
Manufaotory, but also in the Household, the Li
orury, and the Roading Room,

TERAS.
Ome copy, one yoar (postage included). ...
Ome copy, mx wonths (postage included). ...
Oue copy, three months (postage inciuded).. 1
One copy of SBcientfic Amencan for one
yoar, and one copy of engraving, * Mea
of Progros” -10.00
One copy of Bolentific American for one
yoar, and one copy of *Bolenoce Reoord™
for 1818 - ‘”

Romit by postal order, draft, or expross.

Address all lottors and make all Post Uffice oF
dors and drafw payabie o

MUNN & CO.

17 PARK ROW, NEW YORK.

............... Sasssssnnannnay

ding w law

Wiﬂuh‘im 'muc
CHAS. KNKO JONNSUN & VO, l.m:“




