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IMPROVED HOT-PRESSING MACHINE.

We illustrate herewith a new device designed for the
quicker and better pressing of seams of cloth garments, and
also for use in laundries for ironing purposes. It affords a
means of working with a regular and continuous heat which
cannot be obtained by ordinary hand pressing.

In our engraving, A is a metal cylinder which is heated by
means of a perforated gas tube in-
side, the gas being supplied through
the pipe, F. Bis the sleeve board,
which fits on a rest, C, which is fit-
ted on the rolling table. The sleeve
board may be raised or lowered by
actuating the lever and connecting
rod, B'. By rotating thehand wheel,
@, in the direction of the arrow, the
cylinder, A, is lowered and the
pressure applied. The garment is
placed in suitable position on the
sleeve board ; motion is then impart-
cd to the wheel, E, by the treadle,
and is communicated to the gearing,
D. By this means the cylinder, A,
is revolved, and simultaneously the
table and sleeve board are carried
along by the same gearing at the
same speed. As the seam comes
under the cylinder it is opened by
the seam opener, H. The seam only
is thus pressed, and it is simply
necessary to raise the lever, B/, to
release both garment and sleeve
board without interfering with or
altering the position of the cylin-
der.

For pressing the seams of cuffs or
other circular work, a smallrolleris
used which takes the place of the
sleeve board, and is quickly at-
tached under the ironingroller. For
kinds of work broader than sleeves
or, trowser legs, a lapelle board re-
places the sleeve board ;and as these
boards merely drop into slots in the
bracRets on the rolling table, they
are easily and quickly removed and
exchanged.

The advantages claimed for the
machine are that it will do the work
of six competent pressers, or even
of double that number if a man be
stationed at its either end, passing
garments through both ways. It is
also stated to effect a great saving of
time, to render the seams better
pressed, and to obviate all danger
of the accidental burning of clothes
by too hot irons. The heat is uni-
form and safe. Itis believed that
the cconomy of fuel and time, caused
by using this invention, will save
its cost in a short time.
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The Vienna Exposition.

As at the Paris Exhibition of 1867, so at that of Vienna,
the Sultan of Turkey and the Khedive of Egypt are likely
to shine above all others. The former will present a com-
plete Turkish dwelling house, with harem and selamlik. It
is finished outside, and is a close imitation of one of those
thousands of gaily painted wooden structures which ycu
see along the Bosphorus. Close by you see some dozen
Greeks and Bulgarians at work running up the lath and
plaster structure, which will be a bazaar and coffee house.
This speedy and original mode of building created quite a
sensation at first among the workpeople, especially the
Italians, who, quick at learning, soon appropriated some of
the tricks of the Turkish Exhibition builders. The real
show buildings of the Turkish Exhibition will, however, be
a close copy of the famous fountain of ithe Sultan Ahmed,
standing between St. Sophia and the entrance gate of the old
Seraglio, and the building in which the so much talked of
Turkish Imperial treasure of jewels will be exhibited.

As for the Khedive, his buildings will cover a space of not
less than 5,500 square meters, nearly half an acre, and pre-
sent illustrations of all Egyptian styles of building from the
Pharaohs downward. There will be an imitation of the
tombs of Beni Hassan. Then there is to be a dwelling house
in the best Arabian style of the caliphs, the shell of which
is already finished, and which even in its unfinished state
presents by far the best proportioned building in the whole
place, only it is in preximity with a mosque on one side and
a gallery leading to a tall minaret of 250 feet on the other,

which rather spoils the effect of the central building. The
minaret imitations, which are of the best models, are, in-
deed, graceful additions; but the mosque is a decided fail-
ure. Dehind this group is tobe a complete Egyptian farm,
with the classic water wheel, the pigeon cot, and the ovens
for hatching eggs.

If anything, private energy and industry outside the Ex-
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hibition almost surpasses that displayed inside.

To the
north of the ground extends the People’s Park, while to the
west of it, along the main avenue of the Prater, extends that

of the ¢ Upper.” All those hundreds of booths, gardens,
inns and show places of the former have been transformed
as if by magic. Most of them have been entirely rebuilt on
a more pretentious scale, while the rest have been so reno-
vated that you can scarcely recognize the old, homely, but
rather dingy places. The grandest effect is, however, that
of the fashionable café, No. 8, the last alongside the main
avenue. A hall is in process of construction to contain
5,000 people. There are to be two rows of boxes, a theater,
orchestra, etc.,—in one word, a place fit for any universal or
theatrical exhibition. It will require all those millions of
visitors on the presence of whom the Chief Commissioner
reckons to pay for all these outlays; but, if they do come,
they will have no reason to say that great preparations have
not been made to receive them.

AT a meeting of the stock-holders of the Williamstown
cheese factory, a dividend of 10 per cent was declared. The
report showed a net production of 78,000 pounds for the
year. The cheese manufactured at this establishment com-
mands as high a price as any made in the country. Nearly
half the amount produced was exported.

PRACTICAL experience shows that paper mills may be run
by steam power i/ith more certainty and economy than by
water power. The exhaust steam from the engines may be
used to heat dryers and calenderingrolls. _
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A New and Useful Photo Improvement,

A new method of enlarging photo negatives, by which
any photographer, without the use of solar camera or other
apparatus, may successfully produce large prints from small
original negatives, is thus described in the British Journal
of Piotography. Collodio-bromide collodion, that is, a col-
lodion emulsion containing nitrate of silver, is employed,
formulas for which have been sev
eral times given in the SCIENTIFIC
AMERICAN. The method is as fol-
lows:

Let an enlarged transparency be
aken on a collodio-bromide plate by
means of any of the copying came-
ras, magic lanterns, or other meth-
ods of producing enlarged images,
now so well known to photographers.
Then develope the image by alkaline
pyro., taking care, of course, not to
use any silver. Continue the de-
velopment until every detail is well
out, then wash the surface and pour
over it some slightly diluted nitric
acid. Presto! the transparency in-
stantly becomes a negative, which,
after being slightly intensified and
varnished, may be used for the pro-
duction of pictures on either carbon
paper or albumenized silver paper.
This is the whole process, and we
shall now make one or two comments
upon it.

First of all, no large silver bath
is required. This is a somewhat se-
rious matter when only one or two
pictures are required of the dimen-
sions of perhaps 25 by 20 inches.
All that is necessary is to coat the
plate with emulsified collodion,
which can now be so made that it
will keep, and be always ready for
use, for a lengthened period of time.
This done, the plate is then im-
mersed in a dish of water, the dish
being composed of wood, gutta per-
cha, porcelain, varnished paste-
board, or even japanned iron. When
the water flows evenly over the sur-
face, the plate is then to be lifted up
and placed upon its support in the
darkened room, or in its frame if a
large camera be used. The image.
having been previously focussed up-
on another plate, is now allowed to
fall upon the sensitive film for a
few seconds, or even minutes if the
light bz bad; at any rate, for such
an exposure as would be given toan
ordinary bromo-iodized collodion
film sensitized in a silver bath and
exposed while wet. The light is
then stopped, the plate levelled, and
pyrogallic acid, without any silver but rendered slightly al-
kaline by a drop or two of solution of ammonia, is applied.
The image now appears, and in the very nature of things
there can be no stains in the shadow.. If preferred, a flat
bath can be used for developing in, for the same developing
solution can be used over and over again.

The nitric acid, too, can be applied by means of a bath if
it be desirable, and its function shall have been adequately
performed when the high lights, previously a dense deposit,
are seen to consist of clear glass, which will most assuredly
be the result of the treatment with acid. Observe that the
acid must not be thrown away, for the longer it is used for

 this purpose the more valuable it becomes, because every

tyro in chemistry knows it becomes richer in silver with eve-
ry plate immersed, until at length it becomes quite saturated
with nitrate of silver,which may be utilized for other pur-
poses, or may be reduced into metallic silver,

The enlarged negative, still too feeble for printing from,
is next washed and held in the light for a few seconds. It
is then returned to the developing tray and is immersed in
the same alkaline pyrogallic solution by which it was first
developed, when the whole of the bromide left in the film
will be reduced, forming a negative as dense as may be de-
sired ; or, should sufficient density not be obtained, the ap-
plication of acid pyro. and silver will give absolute opacity.
No fixing beyond a wash in water will be required.

The negative can be made direct or reversed at the will
of the operator, this being determined by the side of the
original negative that was placed next to the enlarging
lens.
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POISONOUS AIR IN SCHOOLS AND FACTORIES.

The City Sanitary Inspector of New York has recently
published a report relative to the bad ventilating arrange-
ments of numerous public schools and manufactories within
the corporate limits.

We find it stated that the analysis of samples of air from
two factories gave 0'14 to 0°16 of 1 per cent of carbonic acid.
In the public schools, the quantity of the deleterious gas
varied from 009 to 0'35. An examination of the air in one
of the class rooms provided with a ventilating flue was made
while a window was open, yielding 017 of 1 per cent of car-
bonic acid. The window was then closed, and after a lapse
of ten minutes the proportion had increased to 0°32. The
trial then became so oppressive to the inmates of the room
that it was discontinued, though the opinion is given that,
had the experiment continued for an hour, o less than 1-1
per cent of carbonic acid would have accumulated. The mag-
nitude of the above percentage of the deadly gas may be es-
timated from the fact that Dr. Parkes and other high au-
thorities consider 6 parts of carbonic acid in 10,000 parts of
air, or 006 of 1 per cent, should be the greatest permissible
impurity.

Although the above details indicate the deleterious nature
of the atmospLere of a crowded and ill ventilated school
room to no small extent, they exhibit but a portion of its
noxious properties. Not only is the air vitiated by carbonic
acid, but by effete organic matter, to which is due the ciose
smell of such apartments. The Inspector, it seems to us,
omits an important portion of his investigation when he fails
to state the percentage of oxygen, as shown in the samples
of impure air which were subjected to his analyses. Gra-
ham and Liebig show that the mean amount of oxygen in
the atmosphere is 209 volumes per cent. Dr. Angus Smith
considers that air containing a less percentage than 207 is
very unwholesome, but adds that the average might be re-
duced far below that found in circumstances of daily life
without occasioning great discomfort, thus proving the se-
ductive and insidious nature of exhaled air. The same
authority in the course of experiment noticed nothing
more than a slight feeling of closeness when the percentage
of oxygen was diminished to 17°45. The small proportion-
ate quantities of carbonic acid are less easily determined than
the larger variations in the amount of oxygen, while the ab-
sence of the latter is fully as deleterious to health asthepre-
sence of the tormer. Experiment has further shown that an
atmosphere containing 18-8 per cent of oxygen and 2'28 per
cent of carbonic acid will fail to support the combustion of a
candle flame, and yet may be breathed without great discom-
fort. According to the instance cited above, a room full of
people found air, that contained not one half the proportion-
ateamount of carbonic acid just given, very oppressive. It is
evident that the closeness of the atmosphere was not due to
the excess of carbonic acid to nearly so great an extent as to
the deficiency in oxygen; and to the accurate determination
of this deficiency, attention should have been especially di-
rected.

The subject of proper ventilation has been so thoroughly
discussed of late that it would be useless repetition to agaia
urge its importance. Workmen in badly ventilated factories
should take the matter in their own hands and decline to la-
bor in buildings where no means are provided for changing
the foul and noxious air, while parents would act wisely
in removing their children from the schools specified in the
Inspector’s report, until they are satisfied that proper sani-
tary precautions are taken.

PRACTICAL RESULTS8 OF THE EIGHT HOUR PLAN
IN NEW YORK.

The evil resuits of the eighi hour movement of last sum-
mer, which for nearly eleven weeks paralyzed the industries
of this city, have during the present winter been severely
felt. The exhibit of our Commissioners of Charities and
Corrections shows that the number of industrious 4nd unem-
ployed poor craving the benefit of public charities has been
unusually large, while such statistics as have been gathered
indicate serious losses both to employers and workmen in
many branches of trade.

It will be remembered that among the builders the strike
first began, and that although a certain proportion of the
employers having unfulfilled contracts on hand were coerced
into acquiescence with the demands of their operatives,many
preferred to incur the penalties of their agreements rather
than yield; while others succeeded in temporizing with their
hands until after the failure of the movement was assured.
It is probable therefore that this trade, being the first af-
fected, suffered with even greater severity, and indeed bore
a larger share of the loss, than any other industry involved in
the unfortunate struggle. This view we think may be safely
based upon a comparison of the records of the building trade
for corresponding periods in 1871 and 1872, the tabulated sta-
tistics of which we find in a pamphlet signed ‘ Practical
Builder ” recently received. From May 27th to November
30th in the first mentioned year, 1,333 edifices were erected
and alterations made in 310 more. Of these 528 were first
class structures of an average cost of $18,000: 53, factories
and workshops averaging $8,000, and 33, hotels, public
buildings, and churches averaging $200,000 each. The ag-
gregate sum invested in all for the twenty-seven weeks was
$25,672,000. Compamning this with the same months in 1872
of first class edifices but 107, of factories 29, hotels etc., 16
and altogether but 707 buildings and 287 alterations were
completed at an aggregate cost of $12,821,000. Deducting
this total for 1872 from the total for 1871, we have a result
of $12,851,000, which indicates the dead loss to city improve-
ments in the twenty-seven weeks.

It cannot be urged that the year would have been a dull
one in any event for the trade, as the spring opened with an
excellent prospect for a busy fall. During September (the
principal month for making contracts), 1871, 108 first class
structures were begun: in the same period in 1872, but 9,
one twelfth as many, were undertaken. Here then is nearly
thirteen millions of dollars forced out of the building trade
and into other channels. Estimating labor at one half the
cost gives $6,425,000, as a dead loss, not to capitalists who
can save themselves by other investments, but to the work-
ing men who have no other support. Almost six and a half
millions in twenty-seven weeks—$39,663 per day—is the
sum these men paid for their strike, and if we should add
thereto the outside expenses incurred, of which the money
borrowed, for support during its continuance, from the vari.
ous trade associations in other coies, forms no inconsidera_
ple portion, we should doubtless arrive at a total far in ex
cess of the largest estimates.

We find it stated that at the present time there is but one
fifth the amount, of first class work in this city to be carried
over into spring, of that done last year, and that to em-
ploy the same number of men and they to average the same
quantity of labor as they did in 1872, there is not 4} hours
work per day this season, for each man employed in the
building ‘trade.

Let us add that we notice that recent daily journals chron-
icle the fact that the International Society has made its head
quarters in New York, and is seeking to instil into the minds
of our workmen the baleful and communistic principles of
its organization. It may be well for the men to consider
such facts as those above stated before joining an association
the only object of which is to lead them into further strife,
productive of no results, save misery to themselves and
their families.

-0
FOUL AIR SIGNAL,

Weabound in inventions to warn us of fireand to alarm the
household of the approach of a burgler; but there is an insid-
ious foe who enters everywhere, in every apartment of
private houses, and riots unmolested in all public places, of
whose presence we are not warned in time to make good our
escape. We refer to bad air. It is perfectly notorious that
no public or private buildings are adequately supplied with
ventilation, and the consequences are more injurious than we
are apt to believe. In default of suitable ventilation, it would
be well to have some kind of a signal to warg us of the dan-
ger, or a contrivance to-automatically open a door or window.
The presence of fire damp in mines is made known by the
explosion of the small volume of air in the Davy safety
lamp. When this explosion takes place in the narrow com-
pass of the wire gauze, the miner knows that it is better to
retreat until the dangerous gas can be blown out. Unfortu-
nately the gases of close rooms are not of this explosive char-
acter; if they were, we should not suffer so much from bad
ventilation as we now do, as no one would run the risk of
being blown up for the pleasure of being suffocated. The
gas which leaks through stoves and furnaces and arises from
imperfect combustion, known as carbonic oxide, can be ab-
sorbed in a way to betray its presence by the following in-
genious invention: The apparatus consists of a small gal-
vanic battery with a bell attached, and an open test tube
containing liquid chloride of palladium. The chloride of
palladium is extremely sensitive to the presence of carbonic
oxide gas; it absorbs the gas and precipitates metallic palla-
dium ; the deposition of the metal in the bottom of the tube
makes the connection of the galvanic current and at once

| rings the bell which will not stop until the current is broken.
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The invention is found to work admirably for carbonic oxide
gas, and the next thing is to devise a plan for disclosing the
presence of carbonic acid gas. It is possible that this could
be done by putting in a carefully counterpoised balance some
caustic baryta or lime which, by the absorption of the car-
bonic acid of the air, would sink and cause the current to be
closed in a battery and the bell to be rung. The same con-
trivance could be made to open and close a shutter just as the
draft of a stove is regulated by the rise of mercuryin a ther-
mometer connected with a battery. It would be a novel ex-
perience on any public occasion to have the proceedingsinter.
upted by the ringing of bells until equilibrium was restored
by proper ventilation. We should all take kindly to the
interruption and be thankful for a whiff of pure air. Let us
by all means have a palladium ventilating company organ-
ized, for the benefit of gasping humanity.

- - a@ro

INVERTEBRATE. MEN.

When a young man, more than ordinarily useless to him-
self and friends, had no other occupation, he used to sit down
and write a letter to Horace Greeley, pretending that he
wanted work, would do anything to get it, and that, if soci-
ety in general had not turned against him, he would be able
to prove himself capable of great things. To beg he was
ashamed, and dig he could not, because it made his back
ache; so he sat down and emptied all his woes on Mr. Gree-
ley’s head, and really felt that he had achieved some distinc-
tion if Mr. Greeley replied and told him to go out West. It
is needless to say that he never went, although he should
have gone, in common with thousands of his congeners who
herd in cities, lie in wait for the hapless advertiser, and pre-
cipitate themselves, not as individuals but as a horde, upon
any one who dares seek assistance in the columns of the
daily papers. For, be it known, the young man of the period
is as useless as he is ubiquitous. He cannot longer stand on
street corners, for that is against the statute, but he can live
on his father, his widowed mother, possibly even his school-
teaching sisters, pretending the while that he is always scek-
ing employment, always laboring in the vineyard in one form
or another.

This jeremiad against a useless class of non-producers is
brought out by the result of three or fourmonthsadvertising
at varicus periods for a young man to fill a certain post re-
quiring an ordinarily facile pen, a knowledge of simple com-
mercial forms of expression, and familiarity with business
routine; yet it will hardly be credited that, out of hundreds
who applied and were examined, scarcely ten could be found
who gave even a promise of succeeding. Vague, uncertain,
indirect, willing to work for anything and at anything, hav-
ing no especial fitness or adaptation for any particular line,
they formed the rank and file of the noble army of incompe-
tents who hew the wood and draw the water for their betters.
And yet the advertisemeut in question was specially worded
to exclude this very class! Knowing that there were ten
incapables in the world for one expert, it called for an ex-
ceptional man, and the very class who rushed in were those
who are said to rush in where angels fear to tread.

The question presents itself to every thinking man : Where
do all these young men come from? In what school have
they acquired their aimless, uncertain, vague ideas of duty,
of work, of application, of achievement? What do they ex-
pect to do in the race of life before them? Do they mean
to be entry clerks all their life long? Do they mean to be
book keepers at $1,000 or $2,000 a year forever? Will they
stand and wait upon the ringing of a bell, and answer some
great man’s nod and beck? Will they, pending ‘an engage-
ment for even their superfluous ability, continue to wring
the hearts of aged parents, hardworking sisters and relatives
as poor as they? These are questions hard to answer, but
safe to answer in the affirmative. The riddle, never solved,
‘“ What shall be done with them” is a serious one. If Satan
finds business for idle hands in this city, he must do a thriv-
ing trade, judging from the applications received for a clerk-
ship.

It is a sad and solemn question, not to be lightly dismissed
on a moment’s reflection, a question reaching further than
mere technical or professional education. Schools may
abound in the land and colleges shoulder each other in a line
across the continent; but the aimless, uncertain, purposeless
man will still exist unless, from his youth up, his parents
exhort him to stand on his own feet, to rely on his own arm,
to think for himself, to follow some one line and make him-
self perfect therein. Then shall a sturdier manhood be ap
parent, a nobler race spring up; and if one seeks assistance
and casts forth his drag net, he shall find it filled with appli-
cations that give some cvidence on the face of them of the
writer’s ability to perform his undertakings. It matters lit-
tle whether a man be a hewer of wood or a drawer of water;
there must be such; but it matters greatly whether a man be
competent or not for the line he assumes.

-
THE KNOWLEDGE OF THE TRUTH.

The ancients had no knowledge of the sciences which at
present form the domain of the most important and influen-
tial of all human pursuits, namely, the investigation of Na-
ture, the explanation of its phenomena, and the application
of the wisdom thus obtained for educational training and prac-
tical useful purposes. Their philosophical systems were only
imaginary cosmologies, basedon a few hypothetical principles.
The great philosophers, often so boastfully referred to by
those whose knowledge is exclusively confined to the philologi-
cal branches : Thales, Pythagoras, Democritus, etc. : produced
only speculations concerning Nature; and, notwithstanding
that they sometimes hit the truth, their ideas were largely
mixed up with metaphysical notions, and they only occa-

sionally brought forward conclusions, and these were based
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on ill observed natural phenomena. Even Aristotle, without
doubt the first physicistand philosopher of antiquity, is him-
gelf the best proof that the ancients did not know anything
worth mentioning about the physical sciences. As a speci-
men of the ideas of the most advanced minds of Roman an-
tiquity, we will give here a literal translation of a passage
from T. Lucretius Carus, a very esteemed Latin author who
flourished about the year 50 B. C. The writer, in his cele-
brated work, De Rerum Natura (on the Nature of Things),
thus speaks:

“The elements, out of which our earth is composed, have,
after the first chaotic confusion, flown together, and, by rea-
son of their own weight, occupied the lowest space; the
more those heavier matters were condensed, the more they
squeezed out the thinner lighter ones, which then composed
the sea, the stars, the sun and moon, and the limits of the
nniverse. Because all these objects are composed out of
much smoother, rounder, and smaller seeds than the earth:
for this reason the heavenly vault has first gone up, carrying
with it many luminous little flames burst through crevices
out of the component elements of the earth, nearly in the
same manner as happens when, in the early morning, we
gee the golden sunbeams radiating on the leaves covered with
fresh dew which has been evaporated from rivers and swamps
as fog and vapor ; we see then sometimes even smokeascending
from the earth,” etc. A little further on we read as follows:
<« After the heaven had obtained its shape, the elements of
sun and moon succeeded, which neither heaven nor earth
could appropriate, as they were not heavy enough to takethe
lowest place, nor light enough to occupy the highest, and to
assist in the formation of the highest regions. The sun and
moon are thus placed between heaven and earth, moving
themselves as if they were living bodies, constituting the
principal parts of the whole world, in the same way as some
parts of our bodies may remain motionless, while other mem-
bers can move themselves,” etc.

Theseare only samples of the rest, whichisnotin theleast
better; and incredible as it seems, it is a fact that the litera-
ry savants of civilized Europe, of only one century ago,
called this very book of Lucretius Carus ‘‘an elegant expla-
nation of natural philosoply, based on intelligent and easily
understood principles.” Out of respect for the ancients, we
would rather be inclined to accept the theory of Hardouin,
who attempts to prove, by critical considerations, that this
and other works attributed to old Roman authors are the
product of some monks of the 13th century. He only makes
an exception in regard to Ciceroand a few others, concerning
the authenticity of which nobody can have any doubt.

Notwithstanding that there has been a great deal of ini-
genuity wasted in trying to prove that the world is retrogra-
ding, and that there are such things as *“ the lost arts ” of the
ancients, and notwithstanding that we justly confess our ad-
miration for many products of antiquity, as well of the men-
tal as of the material kind, it cannot be denied, if we are not
wilfully blind to the progress of our times, that the ancients
knew scarcely anything practically useful at all. To what
did their knowledge of acoustics and music amount? What
did they know of electricity and magnetism? They even
ignored the existence and weight of the atmosphere; and of
the nature of light and heat, they could not form the re-
motest conception. Even the Greeks, who left us such pre-
cious models of eloquence, poetry, sculpture, and architec-
ture, were, in regard to the clear conception of natural phe-
nomena, not further advanced than our American Indian
savages. As soon as observation was substituted for mere
speculation, progress began; in other words, as soon as man
commenced to abandon his bad habit of indulging in the full
scope of his own imagination, and in place thereof acknow-
ledged Nature as a teacher, he commenced to learn some-
thing.

The whole human race of the period of antiquity had the
defect which may still daily be noticed in certain individuals,
old as well as young, who have not yet attained the docility
of mind necessary to absorb knowledge from without. Such
persons, instead of listening to what others may communi-
cate to them, have the bad habit of hindering their instruc-
tors with accounts of their own suppositions and theories,
which are often utterly absurd. Who has not met persons
who love to hear themselves talk? These people have the
very worst prospect in regard to their further mental pro-
gress, and are the very opposite of the far superior class who
are able to listen patiently to what others have to say, and to
gather knowledge from exterior sources, in place of from
within, from their own conceited imaginations, which as ex-
perience should have taught them, over and overagain, are ut-
terly worthless.

It is especially the investigator of Nature’s secrets who
must train himself to mind with docility her teachings, who
must patiently and carefully watch all the phenomena, du-
ring an observation or an experiment, and especially foster
no previously conceived theories; but, above all things, he
must value the greatest boon which man can ever possibly
attain: The Knowledge of the Truth.

COLBURN’S THEORY AND THE BOILER EXPLOSION
AT PITTSBURGH.

One of our Pittsburgh subscribers sends us two extracts”
from the Evening Chronicle of that city, in which are consid-
ered the causes of explosions, with particular reference to
the terrible disaster at the American Iron Works, of which
we published a description in the SCIENTIFIC AMERICAN of
February 22, on page 112. He asks us what we think of the
views of the writer of the article on the subject of the in-
tensity of explosive force by the sudden evaporation of large
masses of water relieved from pressure.

The writer says:— Now suppose a rupture to have taken

place in any one of these four boilers, above the water line;
before the steam,rushing out at initial velocity of two thousand
feet per second, was exhausted from the steam space, it would,
being liberated from the water contained in the water space,
rush from the water along with a portion of the water itself
and strike with immense velocity upon the upper partof the
boiler, rending it in a manner to produce the most startling
results. Supposing 1,066 cubic feet of water in each boiler
was converted into steam ; upon the liberation of steam con-
tained therein, this would make 30,000 cubic feet of steam
(at the pressure of the atmosphere); and this, acting expan-
gively upon fragments of the boiler already hurled into the
air with great velocity, would be sufficient power to account
for large portions being carried one hundred rods or more
from the scene of the explosion. Here were 120,000 cubic
feet, or more than two tuns, of vapor in the atmosphere sur-
rounding the boilers; sufficient force and sufficient gas in all
conscience to account for the destructiveness and the ‘ blue
gas’ without resort to the superheated steam, or the burn-
ing of an explosive gas within the boilers.” The views here
expressed are, by leading authorities, generally believed to be
well founded. We believe that this theory, which is known
to engineers as ‘‘ Colburn’s Theory,” was first given its pres-
ent form by our late talented fellow countryman, Zerah Col-
burn. The extraordinary violence with which explosions
frequently occur are good evidence of its probable correctness
in many instances.

It is by no means certain, however, that the effect of this
sudden liberation of immense volumes of steam is, in all
cases, to appreciably intensify the disastrous effects succeed-
ing the explosion. The only experiments which have ever
been made on a scale sufficiently large to permit us to make
reliable and unexceptional deductions are those of the United
Railroad Companies of New Jersey, which were conducted
by Mr. F. B. Stevens. One of these allowed of quite reliable
estimates of the intensity of this effect, It was skown by
Professor Thurston (Jowrnal of Franklin Institute, March,
1872), in an examination of this experiment, that ¢‘ the ener-
gy of this explosion and all of its tremendous effects were
principally due to the simple expansion of a mass of steam
suddenly liberated at a moderate pressure, by the general
disruption of a steam boiler of very uniform but feeble
strength,” and that “in this case, the liberation of steam
throughout the mass of water contained in the boiler, and
which resulted in setting free nearly 70.000 cubic feet of
steam, would not seem to have taken place promptly enough
to greatly intensify the effects of this explosion.”

We have no evidence which enables us to form a decided
opinion inregard to the cause of the boiler explosion to which
our correspondent refers. We can only say that the almost
invariable, and possibly absolutely invariable, inference,
which we draw when we read of an explosion, is that there
has been either ignorance, carelessness, orrecklessness some-
where, for which some one is responsible, and of which some
one should be made to suffer the just consequences.

SCIENT(FIC AND PRACTICAL INFORMATION.
THE EFFECTS OF SUPER-OXYGENATED AIR.

A correspondent, L. G. F., of Las Vegas, New Mexico,
speaks of the extremely exhilarating air of hislocality, and
states that it is very invigorating, and any stimulant is doubly
injurious in such a climate. Sometimes a visitor will come
in, with glasslike eyes starting from his head and incoher-
ent speech. Persons so affected invariably attempt to get
near a fire; but L. G. F. finds the best treatment to be to
keep them far from the stoves, and to administer food and
hot coffee to stimulate the stomach into action to replace the
carbon lost by super-oxygeunation of the blood. Riders on
horseback are not thus affected; probably the vapor from
the horse’s body uses up a large proportion of the oxygen
near him. L. G. F. recommends phosphorus in small doses,
as, in addition to its well known stimulant effect on the
brain, it will appropriate the superfluous oxygen of the air,
and stop the exhaustion of the carbon in the system, which
would otherwise become too rapid for the patient’s health.

THE FUENTA DE SANGRE IN HONDURAS.

Our correspondent, O. L., of N. Y., has in his possession
a quantity of a red fluid, taken from a cave in Honduras.
The liquid runs down the walls and collects on the earth.
The place is called by the natives the fuente de sangre or
spring of blood, and was, for centuries, considered to be
caused by a Divine miracle. Dr. A. Habel, who traveled
Central America during many years, preserved the specimen
in question, and added a little alcohol to prevent decompo-
sition. The fluid, when observed by the help of a micros-
cope, exhibits some colorless rhombic crystals and also some
reddish brown amorphous particles, as well as organic fibers
and cells. To the smell, ammonia is distinctly present in it,
and the odor becomes intensified by the addition of caustic
soda. The ammonia was volatilized by heat, and the red
brown residue wasimperfectly soluble in water. The salts
of lead, of silver, and of copper were precipitated from the
fluid, and the deposit was found to be completely soluble in
alkalies.

This precipitate evolved, on heating, the odor of burnt
horn, and a considerable quantity of carbon was found in
the residue ; after perfect incineration, only a small amount
of ashes remained, principally consisting of oxide of iron
and lime. Concentrated sulphuric acid dissolved it, with a
red color; nitric acid oxidized it, at moderate heat, to a yel-
low mass, in which picric acid was recognized.

‘It has occurred to me,” says our correspondent, “that this
red color may be due to the coloring principle of the krame-
ria triandra, the plant yielding the rhatany extract, which
occurs in tropical climates in great abundance. In compar-
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ing the rhatany extract with the jfuente de sangre, I was
struck with the identity of all the reactions, so that I be-
came convinced that this spring is a more or less decom-
posed aqueous extract of the roots of the above named tree.
These roots contain a nitrogenous body: and Wittstein, of
Munich, succeeded first in separating it in fine colorless
needles, showing almost all reactions for tyrosine. Ruge,
in 1862, determined its formula to be C,; H;; NO;; he calls
it rhatanine. It is analogous totyrosene and yields, by oxi-
dation, dark red products. This theory accounts for the
presence of ammonia as well as for the red color of the
JSuente de sangre.”

DISTINGUISHING FIBERS IN MIXED GOODS.

A correspondent writes to know if there is any way in
which to distinguish vegetable fibers such as cotton, flax,
towor jute, in woolen and silk goods. In addition to the in-
formation on this subject published on pages 131 and 150 of
our current volume, we give a method somewhat different to
any we have yet published, propcsed by Professor Emil
Kopp: If the goods be boiled in a ten per cent caustic soda
lye, wool and silk are dissolved, but the vegetable fiber will
not be acted upon. The addition of sugar of lead to the al-
kaline solution will occasion a black precipitate if wool be
present. The undissolved fiber ought to be bleached in
chlorine water if it is colored, and it can then Le decomposed
by cupro-ammonia, which dissolves cellulose. Where the
goods are highly colored, it is well to treatthem with a mix-
ture of 2 volumes concentrated oil of vitriol and ! volume
nitric acid. Wool, silk, and coloring maiwer will be de-
stroyed, while the cellulose will Le converted into gun cot-
ton and can be recognized Ly its explosive properties. When
the goods are white, a solution of fuchsin can be used as a
test, which uyes silk and wool, but not vegetuble fiber. The
siziug must be removed before applying this test, which is
best accomplished by washing in a weak solution of carbo-
nate of soda and in soap, and applying the fuchsin mixed
hot with some carbonate of soda. To detect wool in silk, a
solution of oxide of lead in caustic soda can be employed,
which turns woolen goods black owing to the sulphur of the
wool combining with the lead. Silk in wool is shown by its
solubility in a cold solution of cupro-ammonia—from this
solution acids precipitate the silk in flocculi. Wool is only
goluble in cupro-ammonia by aid of heat. Concentrated
acids, such as sulphuric, nitric, or preferably hydrochloric,
act in the cold upon silk but not on wool. The solvent pro-
perties of cupro-ammonia, Schweitzer’s test, make it one of
the most useful reagents we have in the laboratory. It is
prepared by suspending strips of copper in concentrated am-
monia in a large flask, lightly corked, and occasionally shak-
ing so as to bring the metal in contact with the oxygen of
the air. A good plan is to transfer the contents from one
flask to another. By degrees a tolerably concentrated solu-
tion of oxide of copper in ammonia is obtained, which is
one of the best solvents of cellulose known.

SPRING WATER IN THE VICINITY OF CEMETERIES.

The Annales de la Société de Gand contain a very interesting
analysis by Lefort of the water of St. Didier, which illus-
trates the influence of cemeteries on the spring water around
them. The water had a sweetish tasteand produced no desire
for vomiting, but left a disagreeable fetid taste on the
tongue. A gray, thicksedimentremained after evaporation,
which turned, by continued heating, to a dark brown, emit-
ting an empyreumatic smell. One part of this residue was
treated with diluted muriatic acid, producing carbonic acid
and a strong smell of glue; another part was treated with
hydrate of lime and showed a considerable amount of am-
moniacal salt. The presence of organic substances in this
water shows that, even at a distance of 300 feet, water may
tainted by a cemetery. No cemetery should be laid out un-
less it is clearly shown that no filtration of water from the
burial ground can take place into that used for human con-
sumption. It is also a necessary sanitary measure to draw
off all the water in the vicinity of established cemeteries or
other places used for the interment of animal bodies, and it
is matter of hygienic importance to analyze from time to
time the water used in the neighborhood for drinking, so
that any substances dissolved therein, which may be delete-
rious to health, may be clearly discovered. This isespecially
necessary in localities with but a limited supply of water.

FILTERING STRONG ACIDS.

James St. Clair Gray recommends the use of abundle of
spun glass threads in a funnel, with glass powder spread
over it. Before use, this filter can be washed with hot wa-
ter, dried, and then washed with pure acid.

PARCHMENT SOLUTION.

A Berlin chemist (De Souwageon) has introduced a solution
of gutta perchain ether for the purpose of giving maps, pic-
tures, globes, etc., a clear, thin coating for protecting them
against dust and dirt. Objects so covered can easily be
cleaned by the application of a moistened rag. Drawirgs
executed with charcoal, pencil, or crayon may be permanent-
ly fixed by the application of the dilute solution to their sur-
faces. The ether evaporates, leaving the gutta percha in a
thin but sufficiently protecting covering on the drawings.

Burnt Boller Plates.

A correspondent, J. H. T., of Ky., states that, in his opin-
ion, a frequent cause of burnt boiler plates is the teo close
proximity of flues to the shell of the boiler, owing generally
to the flues being too large. Thus there is but little water
between the flues and the shell, and evaporation cannot take
place, in so narrow limits, rapidly enough to prevent burn-
ing the plates. Owners of boilers thus troubled should re-

duce the diameters of their flues.
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THE KING PENGUIN AND THE AUSTRALIAN BUSTARD,

The birds invariably form the most interesting class of
specimens in any zoslogical collection. As they are, almost
without exception, perfectly harmless, and possess the friendly
disposition which generally belongs to the weaker creatures,
they are universal favorites with the juveniles; and their plu-
mage is as strangely varied as their voices, ranging from the
plain russet brown and liquid melody of the nightingale to
the brilliant colors and shrillscream of the macaw. Wegive
herewith representations of two recent additions to the col-

lection of the Zodlogical Society of London, kept in the well
known gardens at the north end of Regent’s Park.

The King Penguins were brought from the Falkland isl-
ands, and are shown in the engraving in company with two
penguins from the Cape of Good Hope. The former are
young birds, only 30 inches in hight, and are as yet covered
with a downy fur which will, in time, give place to feathers.
The two species are friendly to each other, the nimble little
Cape birds, being fond of running about, an exercise in which
the big infants are not capable of joining to any great extent.

The Australian bustards are of the order gralle, or waders,
of the genus gallinacee. They have long necks and legs, but
their wings are short, and they use them, as ostriches use
theirs, more as assistants in running than for purposes of
flight. They are singularly timid birds; they live on grain,

herbs, or worms, and never perch. The male bird has, as
is the case with most other birds, the more luxuriant plu-
mage, and possesses the additional distinction of a pouch in
the upper part of the neck, which it inflates when it desires
to attract attention, as the peacock spreads his tail.

The
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neck swells and the feathers droop, the tail is shot upwards
and bent over the back; the pouch swings as the bird wad-
dles rather than walks about. The bird has a habit of mak-
ing this display chiefly in the mornings and evenings during
May and June of each year.

[Engineering.]
PHOSPHOR-BRONZE TWEERS.

Every practical blast furnace engineer knows the incon-
venience, labor, and often seriously disadvantageous conse-
quences which are connected with the removing of a dam-
aged water tweer. For the purpose of obtaining a satisfac-
tory form of tweer, I have, since 1859, carried out at the
Neusser Iron Works a series of experiments with variously
constructed water tweers. The tweers mostly used in Eng-
land, and made of helical iron tubes, either placed simply
in loam or, as is more usual, surrounded by cast iron, I
found to give the least satisfactory results. These heavy
and unmanageable lumps cannot resist the contact with the
fluid iron and iron-containing slag; they are soon worn off
by.any contact with the fluid mass of metal, become leaky,
and occasion accumulations which become so intimately
connected with the mouths of the tweers that often great
portions of the wall of the hearth have to be broken away in
order to get them out.

I next tried wrought iron tweers with welded seams.
These gave better results, but they also could not withstand
the contact with the molten metal, and became united to
the latter, though the tweers were not so easily damaged as
those of the first mentioned construction.

‘When these tweers had to be removed, the same :diﬁicul-
ties were met with as with those previously described. It is
also difficult to ascertain beforehand the perfect soundness
of the weld. Some of these tweers were often not many
days in the furnace when leaky seams were discovered at
the mouth, thus necessitating their being taken out, and
this would happen notwithstanding the perfectly satisfactory
testing of the tweers with a water pressure of from 10 to 12
atmospheres. The best mode of testing such tweers con-
sists in filling them with water and, after driving wooden
plugs into the inlet and exhaust openings, placing the
tweers perpendicularly with the mouth upon the fire, until
the wooden plugs are thrown out by the pressure of steam.
If the tweer withstand this test without leaking, the welded
seams are then generally trustworthy.

I obtained better and, in fact, thoroughly good results
with bronze tweers, and have used them for ten years. The
bronze tweers form less easily a conncction with the fluid
metal than the iron ones, and withstand the contact with the
molten iron very well. Of course they sometimes get
cracked; but in that case they are easily taken out, because
the bronze, even if connected with the products of the fur-
nace, may always be removed from them with a small
amount of force. 'We may presume that such a tweers, will
sustain perhaps ten times the exposure to contact with metal
and fluid slag that would be endured by an iron tweer. I
use tweers of the pattern shown in the annexed sketch, and
have found it the best after many experiments. If made
too long and the fire is allowed without consideration to ex-
tend, the walls of the hearth suffer; if kept short, say,
twenty inches, it becomes necessary, with the increasing
action of the fire, to renew the ramming in, and the walls of
the furnace are preserved. These tweers are not easily dam-
aged if well made, and if the precaution is taken to conduct
the current of water (supplied through a § inch pipe with at
least a pressure of from 30 feet to 40 feet, and more if pos-
sible) directly to the front of the tweer, in order to prevent
incrustation, though that end is notentirely obtained by this
arrangement. Such a tweer has to be removed every six
months, in order to get the incrustation out either by means
of hammering, or by drying the tweer and making it slight-
ly red hot at the mouth, in which state cold water is poured
into it, when the incrustation becomes converted to dust,
and is washed away by the water; the tweer may also be
boiled with half diluted hydrochloric acid.

The water is introduced through # inch wrought iron
tubes (gas pipes) screwed into the bottom of the tweer, as
shown in the annexed sketch, which represents a fastening
that I consider to be the best.

Besides the advantages men-
tioned above, the bronze tweers
are more durable, are more
eagily manageable, and are
more uniformly circular than
the iron tweers, which latter
property is always an advan-
tage for the furnace. More-
over, if more expensive in their
application, they are, neverthe-
less, much cheaper in their use
than the other tweers, as the
founder will always accept the
old metal in lieu of part pay-
ment.

The bronze tweers are there-
fore certainly the cheapest in
their application, but it appears
to be no easy matter to have
them cast, as it is not every
brassfounder who can do it
satisfactorily, success depend-
ing much upon the selection of the metal and the skill of the
founder; in fact the casting of tweers is an art, like that of
casting bells. I have found that intelligent brassfounders
could not succeed, and even large establishments, with all
their resources, have tried in vain to obtain satisfactory re-

sults. Buteven the bronze tweers were not perfect ; they often
became cracked in a manner quite inexplicable, and, if they
came into contact with the bed of metal from below, would
tear or melt. A few years ago my attention was called to
the so-called phosphor-bronze of Montefiore Levy, and every-
thing said about it in private and public reports, and the re-
sults obtained from the trials with this metal for artillery
purposes, about which a great deal has also been published
in England, convinced me that the properties of this metal
must offer the same advantages for tweers as for guns. It
appeared, in fact, to offer greatly increased toughness and
density, and, therefore, great resistance against change of
temperature and the influence of molten masses. I ordered,
consequently, several tweers of this metal, according to ex-
actly the same pattern as that for the ordinary bronze tweers.
These tweers have given me the fullest satisfaction; they
have the advantage of being more tough than the tweers of
ordinary bronze, and in cases where other tweers would cer-
tainly ‘have burst, they sustained the shock without any
damage being done to them. I ascertained further that this
metal does not take up so readily or so firmly the incrusta-
tions produced by the contact with the water, and, what is of
great importance, the oxidation of phosphor-bronze is much
more slow than that of the ordinary bronze. I have found
after a year’s use that a tweer of phosphor-bronze, when
wiped with a piece of rag, appears quite smooth, and has a
bright metallic surface, and that it had remained entirely
without incrustation. The extra preliminary expense for
phosphor bronze appears almost insignificant in view of the
advantages mentioned above, and, the expense of re-casting
this metal being the same as for ordinary bronze, the higher
value is in the metal itself.

ELASTIC WASHER.

We present herewith perspective andl sectional views of a
new elastic washer in which the packing is so inclosed as to
be protected from injury by reason of the torsional action of
the nut.

7

//////// 7

A is the flanged disk or socket, Bthe packing of rubber
or other suitable material, and C the metallic follower or
face plate. In each of these is formed a central aperture of
suitable size to receive the bolt. In one piece with the face
plate, C, is made a tube, D, so as to form a prolongation of
the orifice. This tube passes through the packing and the
base of the flanged disk, A, which is arched to leave suffi-
cient space for the tube to work freely without coming in
contact with the fish plate of the rail, as shown, or other
bearing surface of the washer. The packing and follower
move freely within the socket. The latter with the follower
is made in oval form so as to prevent the ‘movement of the
socket upon the packing. )

It is clear from the above that, when the nutis screwed
home, it will follow the face plate, C, into the socket, and
thus project a correspondingly less distance beyond the lat-
ter than it otherwise would. It is consequently less exposed
to injury. The socket has incidentally also a broader bear-
ing surface, and hence will not turn with the nut when made
smooth or when oil or other lubricant has been accidentally
applied to it.

The inventor claims that a shorter screw bolt may be
used with safety in connection with this washer than with
others of like thickness. The device appears strongly con-
structed and of simple though efficient form. It is doubtless
durable, and, we should judge, not costly to manufacture.

Patented through the Scientific American Patent Agency,
July 2, 1872. For further particulars address the patentee,
Mr. Caspar Dittman, Leacock P. O., Lancaster Co., Pa.

Hot Air Furnaces,

It has been proved by careful experiments, in this country
and in England and France, that carbonic oxide and carbonic
acid gases will freely pass through castiron when under the
influence of heat. This metal should therefore be discarded
in the construction of hot air furnaces, and wrought iron sub-
stituted. The latter does not permit these deadly gases to
pass through.

FricTION IN ROLLING Miris.—In a large rolling mill,
calculation shows that about 40 per cent of the power is ab-
sorbed in friction. It is evident that great economies may
be effected in this direction.
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Xylol,
We read the following in a contemporary:
¢ BALTIMORE, MD., January 15, 1872.
“ The Superintendent of Police, St. Louis, Mo.:

““Sir: I would most respectfully call your attention to
the new medical compound known as ‘xylol,’ which is now
being used in this city for purposes of robbing and murder.

‘ The mode of application is by mixing it with the feathers
in a pillow; and when the warmth of the head is applied to
it, it gives off vapor similar in effect to the fumes of charcoal,
and the person using it is found dead in the morning, which
gives the monsters who apply the drug ample opportunity
to possess themselves of the property of their victims and
otherwise dispose of their remains.

‘“The drug was tried upon myself here some time ago by
a German Jew, who invited me to stop in his house. I es-
caped his foul designs, and obtained a knowledge of his in-
tentions and manner of proceeding by trifling circumstances,
the details of which I will not weary you with.

‘“But as I had lately read accounts of several personsbeing
missing in this and other cities, I felt in duty bound to invest-
igate the matter for the benefit of society at large. Conse-
quently I have devoted my leisure hours to it forthe last two
years, and have now acquired a perfect knowledge of the
drug used; and I lose no time in communicating its name to
you, that you may cause the officers under your control to
put themselves in communication with the druggists, and
keep a system of surveillance over those who purchase it.
Hoping that you will also cause a notice of the hidden qual-
ities of the drug to be sent to the police authorities in all the
principal cities in the State of Missouri, I remain, Sir, yours
very respectfully, M. WaLsHE, M. D.”

REMARKS BY THE EDITOR.—Xjylo], called also xylene and
di-methyl benzole, is one of the coal tar products, and is
analogous to benzole and toluol. It was first found in wood
spirit by Cahours, who gave it its name from the Greek word
zulon, wood. The series is: Benzole, Cg Hg; toluol, C; Hg;
xylol, Cg H,;,. Xylol can be prepared from coal naphtha by
fractional distillation. As soon as a product is obtained hav-
ing a specific gravity of 0866 and a boiling point of 140°C.,
it is mixed with sulphuricacid, which dissolves the xylol and
yields xylol-sulphuric acid. The acid product is decomposed
by dry. distillation and further purified. It is colorless,
has a faint odor resembling benzole, but differs from the
latter in boiling point and specific gravity. A good deal was
said about it at one time as a remedy forsmall pox. Ten or
fifteen drops a day were prescribed as a precaution in addi-
tion to vaccination. The theory was that it destroyed the
poison in the blood. Raspberry sirup was given to mask the
disagreeable taste, particularly when prescribed for children.
The dose is three to five drops for children and ten to fifteen
drops for adults, but it should not be taken without the
advice of a physician. The paragraph copied above from
the St. Louis Democrat is decidedly of a sensational character.
Any one with the smell of benzole, ether or chloroform in
his pillow would not be likely to lay down to pleasantdreams,
but would open wide the casement, and if he were staying
at a hotel would loudly call for another room. A somewhat
similar story went the rounds of the papers in reference to
the hydrate of chloral, which it was said was administered
for the commission of crime. It is not probable that any of
these re-agents are employed forsuch purposes,but no harm
can result from the publication of them in order to put all
persons on their guard.

SECTIONAL LIFE BOAT.

Mr. Christopher Pond, of Philadelphia, Pa., is the invent-
or of the novel form of life boat represented in our illustra-
tions. The device consists in two metal tubes made in sec-
tions and screwed together to form two continuous floats.
each section constituting a water-tight compartment. At
proper distances, at each side of the center of the floats, rise
standards which are coupled by stretchers or bars. The lat.
ter are hollow, fit over the standards, as shown inthe sec-
tional view, Fig. 2, and serve to retain the floats in position,
preventing them fromrolling independent of each other. To
the stretchers are attached straps, to which is secured a seat
made of netting or other suitable material. When it is de-

sired to remove the boat from the water for storage or trans-

ny.]

portation, it may be readily taken apart and packed in com-
pact form.

If the occupant of the boat is thrown out by any accident,
he may grasp the floats and buoy himself thereon, as the
latter will not sink, even if the boat is on its side or com-
pletely overturned.
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Gorrvespondence.

The Ignition of Wood by Superheated Steam,
To the Editor of the Scientific American :

In your issne under date of February 8, I notice an article
on the ignition of wood by the heat of steam ; and if I under-
stand your remarks correctly, you take the ground that the
heat from steam at any ordinary pressure will not ignite
wood. The inference would be that wooden supports for
steam pipes, used in heating buildings, would be safe. Per-
haps you are right; but if such is your opinion, I must differ
from you. I formerly held the same opinion, and I will
state what it was that led me to change it.

A few years since I worked in a factory which was heated
by steam pipes, running round the rooms, and passing through
the partition walls from one room to another. The pipes had
been laid several years, when a fire occurred near by, which
brought the insurance officers to the neighborhood and
caused them to make an examination of the condition of
other buildings and of the factory in which I worked. The
result was all the wooden supports were ordered to be re-
moved, and the passages through the partition walls to be
made Jarger, and the pipes kept from contact with wood.
In making the changes, I found that, in some places where
the pipes came in contact with wood, especially in positions
where no air could circulate, the wood was in some instances
burnt to charcoal, particularly the soft pine, and in one in-
stance a chestnut stick was similarly affected. We removed
the pipes from contact with wood, in all places as we sup-
posed, but there was one place, through a partition wall, that
was overlooked. Sometime after, I think it was the next
winter, we were alarmed at the smell of scorching wood;
and, upon making search, we found the place which I have
said was overlooked, and the wood was smoking. Enough
smoke had been made to give a blue look to the air in the
passage adjoining. I found the wood next “the pipe for one
eighth or one quarter of an inch turned to charcoal; and it
was turned brown for a considerably greater depth. The
charcoal made by such low temperature long continued is
very loose and becomes dust by slight rubbing with the
finger. I have no doubt that, if the place had not been at-
tended to, it would at some time, and perhaps that very
morxzing, have originated a fire. The place was about thirty
feet from the boiler, an upright tubular that carried eighty
pounds of steam at the highest, but not usually over sixty
ponnds.

Tis there anything unreasonab'e in the supposition that
charcoal, made at a very low temperature and finely divided,
will ignite by the heat imparted by a steam pipe carrying
eighty pounds of steam, if in long continued contact? In
your issue of January 25, I find a table which shows that
charcoal made at a low temperature will ignite more easily
than that made at a high temperature. Observation of the
facts which I have stated above led me to the conclusion
that wood may be ignited by the heat of steam pipes carry-
ing a pressure of not more than eighty pounds to the square
inch. Certain I am that charcoal may be produced by such
a heat, and by still less, even that from sixty pounds of
steam; but it takes several years to do it, for wood, in an-
other instance, that had been in contact only one year was
scarcely brown, while that which had been exposed five or
six years was in some cases turned to charcoal. T will say
that, in the cases I have mentioned, I think there could have
been no oil to play a part. M. M.

Franklin, Mass.
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The Ignition of Wood by Superheated Steam,
To the Editor of the Scientific American :

As there appears to exist considerable doubt as to the pos-
sibility of superheated steam igniting wood, I give two facts
which will speak for themselves:

During the early part of the spring of 1872, I had occasion
to take indicator diagrams from a 20 by 48 Corliss engine, of
which I have charge. From the ceiling I suspended a lever
of white pine 1} inches by 3 inches, and about 8 feet long,
with an open slot in the lower end to receive a pin screwed
in the cresshead ; after use, I raised the lever up overand let
it rest on the bare steam pipe. Finding from the diagrams
that the engine was not doing work equivalent to the amount
of fuel consumed, and that the boiler (of the Howard section-
al style) was working great quantities of water over, I con-
nected a superheater of 3 inch wrought iron pipe therewith,
having also a 8 inch pipe from top of drum to main steam
pipe, with valve to regulate any desired amount of saturated
steam. One day,some two or three monthsafter, I saw sparks

.and smoke coming from between the pipe and lever; on lifting
it, I found a hole burnt in the edge of tke wood conform-
ing to the shape of the pipe, an inch deep and full of sparks.
Steam in the boiler was‘at 100 pounds pressure. The same
lever now lays in the same position as when I found it smok-
ing, with the addition of felting underneath, saturated and
superheated steam being mixed in equal quantities.

The second instance was brought on by the contact of a 1}
inches live steam pipe (superheated) with small blocks of
black walnut, mingled with fine dry sawdust. The fire
brought out the fire engines but did little damage, as the
watchman ‘put it out with a 1} inch hose specially laid for
such accidents, he being within twenty feet and looking to-
ward the fire when it broke out. I would add that the stop
valve, although closed, leaked badly all night at the time of
the fire, and now every morning, when it is opened, we get
a number of electric sparks from the neck of the valve.

I hope you will give this space in your valuable journal,
that it may be the means of inducing others having charge

of steam and steam boilers to keep all easily inflammable
matter from live steam pipes. E. R. DINGLEY.
New York city.

The Million Dollar Telescope.
To the Editor of the Scientific American :

In regard to the big telescope, you truly say that ‘‘ some of
our correspondents are determined to push this matter.” Let
me propose one or two ideas to serve as a basis for a com-
pany.

Let the company be known as the American Telescope
Company, the capital stock to consist of 100,000 shares of
$10 each. A board of 25 directors should be appointed to
manage the affairs of the company, and should consist of
five eminent astronomers, five eminent mathematicians, five
eminent mechanics, selecting those especially interested in
this class of work, and five eminent public benefactors, such
as Messrs. Peter Cooper, Cornell, and others, and five emi-
nent business men, a portion being manufacturers who, being
familiar with the details of great enterprises shall, with the
preceding five, constitute a business committee to push the
thing along. These may elect a President and other officers.

Immediately establish a bureau of information, and set
about collecting all that is known of telescopes or similar in-
struments. Let notice be given that any communications
relative to the subject as well as models and specimens will
be received and placed on file. Also let a suitable compen-
sation be offered for a design for mechanism for mounting
and operating the instrument. These will naturally call in
numbers of communications from which, at intervals, a di-
gest may be prepared and published (in the ScIENTIFIC
AMERICAN, of course, Mr. Editor.)

Should any novel plans be presented, the directors may
cause experiments tG be instituted to test them ; but no com-
pensation shall be given to the designer unless his plan is
adopted, and then only his actual expenses; but he shall, if
his plan is adopted, have precedence over others in looking
through the instrument, at times when it is open to the pub-
lic. Upon the organization of the company, let a prospectus
be prepared and sent to all colleges and libraries throughout
the land, setting forth the purposes and plans of the compa-
ny and soliciting subscriptions and donations, and also sent
to the local press of the country with a request that they will
give extended notice of it.

And now, thatthe enterprise may bespeedily inaugurated,
let us, with your permission, nominate you a committee to
receive and place on file the names of all who will send to
you and agree to attend a meeting, for organization, to be held
in New York city at some time during the present year.
When a sufficient number have responded, let a call be pub-
lished, time and place being named, and a meeting held that
will do honor to a subject of such great importance. The
achievement will make America famous above all the earth.

F. H. R
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The Million Dollar Telescope.
To the Editor of the Scientific American:

I am glad to see the subject of the million dollar telescope
agitated by you and your correspondents; and whilst I be-
lieve that the government has appropriated many millions for
far less worthy purposes, I am opposed to its paying for this
instrument. I prefer private subscription, and although I am
hardly able to make a living, I am willing to pay something
for this purpose. ]

Could not the governor of each State call for voluntary
subscriptions, to be collected through some collecting officer
already on duty, without commission for collecting? The
money should be paid into the State treasury, to await the
completion of the instrument, or be disbursed to the contract-
ing party upon such terms as all the governors might settle
during the building of the instrument, or after its comple-
tion. The amount of such subscriptions, or the receipt for
the same, should stand good for so much State taxes or be
refunded should the instrument not be completed.

Should a subscription be started and the public be satisfied
that it would be honestly appropriated towards the building
of the telescope, I think the amount would be quickly raised.
When the instrument should be furnished, Congress would
cheerfully build a house and have it mounted. All who sub-
scribe should have the privilege of using it, if indeed it
should not be open to the public.

Let this subject be discussed ; I think the ¢‘ times are ripe”
for such an undertaking. Let the whole world be called on
for the largest glass that art can make. Dispose of this let-
ter as you like, but agitate the subject. J.A.C.

Nashville, Tenn.
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An Improvement in Berrding Glass Tubes.
To the Editor of the Scientific American :

If the glass tube be filled with sand and each end stopped
to prevent its escape, on heat-
ing over a Bunsen burner it
will be found that the tube
may be quite doubled if de-
sired, a perfect curve being
produced. In this way bends
of any desired size may be ac-
curately produced in tubes of
any bore,without any previous
skillin working glass. Obviously the principle depends on
a uniform distribution, by the sand, of the pressure exerted.
A gimilar plan is resorted to by metal workers in bending
tubes of lead, etc. A. H. GALLATIN.
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Retrograde or Direct Motion of the Sun,
To the Editor of the Scientific American:

As I have no instruments whereby to test and find out the
fact, and as I have no better way of ascertaining the truth
than through your scientific journal, will you publish the
following ?

In each of the astronomic books I have read, in speaking
of precession, the author says, substantially, that a ‘* vernal
equinox day is shorter than a sidereal day by an amount
equal to one day in about 25,868 years.” If that is true, my
theory of solar retrograde motion is knocked on the head:
for if the sun really moves retrogressively, as I believe and
claim, then a vernal equinox day must be shorter than a
sidereal day by an amount equal to one day in 25,868 days,
and to one year in 25,868 years.

This last I believe to be the truth; for the equinox, and
of course the whole seasons of the year, fall back on the
ecliptic 50'25"" annually: a space which the earth takes 20
minutes and about 23 seconds of time to pass by. This 20
minutes and 23 seconds amounts to awholeyear in less time
than 25,868 years. So I conclude that a solar day is longer
than a sidereal day by an amount equal to 20 minutes and 23
secondsless than oneday every year; and thatan equinoctial
day is shorter than a sidereal day by one day in 25,868 days, or
by one year in the same number of years. If I am correct,
then the sun moves retrogressively as sure as light flows from
him. If I am not correct, that is to say, if the time is one
day instead of one year (as I say), then my theory is at an
end. If Iam correct, as doubtless I am, the sun annually
carries the earth as it were back in her orbit 50-25" or about
28,500 miles; and it requires the earth 20 minutes and about
23 seconds to pass through that space in her orbit.

This retrograde motion of the sun does not in the least
interfere with the so called 18,200,000 years orbit of the sun
and the 117,000,000 of other suns and solar systems, recog-
nized by popular astronomy. To supposethat themovement
of such a host of celestials represents the orbit of our sun
is a poor astronomical idea. As well might we suppose the
Gulf Stream to represent the orbit of all the fishes in it.
The movement of such a host of celestials around Alcyone in
direct movement towards Hercules, may be a ‘‘ drift motion”
in celestial space; and there may be many thousands of other
suns besides our sun moving retrogressively, while the vast
multitude is moving directly.

Gloucester, N. J. JOHN HEPBURN.

Water Supply for Fire Purposes.
To the Editor of the Scientific American :

New York city seems anxious to obtain a water supply for
fire purposes that shall be both economical and practical.
Binghamton was so once, and has been very successful
in attaining the end desired. We have a constant supply of
water for fire and domestic purposes, with a head changeable
at will from 1 to 120 feet pressure, under the control of an
automatic governor located at the pump house, regulated by
the opening and closing of a hydrant; and all this without
either a reservoir or stand pipe, both of which are needless
as well as expensive, as has been demonstrated over and over
again in our city.

Our works have cost us about $150,000; we have over
twenty miles of service pipes, and have nearly done away
with the old fire department, depending upon the hose com-
panies for the suppression of fires. All that is needed is to
attach the hose to a hydrant, turn on the water, and, inthree
minutes time, thereis a full head at every hydrant in the
city, which, if needed, can be confined to the immedisate pre-
cincts of the fire.

The system is scientific and intensely practical. The pow-
er consists of suitable boilers and engines, located near the
Susquehanna river. The water is forced directly into the
main pipe, and distributed thence through the service pipes.

The pumps used are rotary, the inflow being without the
thud that follows the stroke of a direct acting piston pump,
thus relieving the pipes from the intermitting blows so de-
structive to pipes and joints. Our pipes are stovepipes (rolled
iron with riveted joints) lined with the best water cement,
and are very durable. The pressure is regulated at will, as
stated before, by the demand made for water, and is under
absolute control from this source. ALFRED C. POPE.

Binghamton, N. Y.
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Why Boilers Explode.
To the Editor of the Scientific American :

From the number of explosions throughout the country
during the past year, one would suppose the epizodtic had at-
tacked theboilers. ButI think that a majority of these explo-
sions have been caused by negligence and incompetency. A
short time since I stepped into a flouring mill here; and the
first thing I heard was the lower gage cock open and no
water. The proprietor informed me that the water had been
down below the lower gage cock about one hour and a half.
They had stopped the supply pump for repairs, und kept the
mill running. When I went in the engine room, the pres-
sure gage showed eighty pounds and the furnace was full of
wood and coal. The plates of every ring of the boiler were
sprung out of shape; the fire line of this boiler was at the
second gage cock. I remarked to the proprietor thatI would
not like to have such a hot fire and then to pump cold water
into the boiler. Hisanswer was: “Itdoesn’thurtit.” This
man has a negro to attend the engine; and as he can stop
and start, he is considered entirely competent to take charge.
Last summer I saw two engines ready to go out on a thresh-
ing tour; both had their crown sheets badly burnt, and on
one the crowngheet had gone down six inches; and some of
the stays were broken in both. Yet both were pronounced
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perfecily safe. And now I contend that these boilers are not
safe, because they have been so weakened that they are lia-
ble to explode under a moderate head of steam and ‘‘ plenty
of water,” which latter is generally the verdict in most of
these accidents. Perhaps it is true at the time, but nothing
is said about the previous treatment which weakens the
boiler ; and then the mnaker is blamed. ENGINEER.

Extinguishing ;Tlres by Steam.
To the Editor of the Scientific American:

The extinguishing of fires by steam has been mentioned in
your paper as a new German discovery. I do not believe it
to be new, as I have before seen propositions to admit steam
into the rooms of burning buildings toextinguish flame ; and
if it could be confined, it would be very effectual. As an
evidence of its effectiveness under very trying circumstances,
I will give a case which occurred in my own experience:

While engaged, during the year 1859, in making oil from
cannel coal in the Kanawha Valley, at Charleston, W. V.,
a cast iron still cracked, while nearly filled with oil, and
a small stream of the heated oil fell on the fire below
it. This was probably caused by the watchman and fireman
getting asleep, letting the fire go down, and then, on awaking,
endeavoring to make up the amount of oil that should have
come over by heavier firing; and as the bottom of the still
was very thick, it was cracked by the unequal expansion.
Sleeping in my office, not far distant, I heard the alarm and
hurried to the factory, accompanied by several of the work-
men. An iron chimney, about 18 inches in diameter, was
attached to this still, reaching about 12 to 15 feet above the
roof. This chimney was white hot, and was pouring out an
apparently solid flame, ten feet high, and large quantities of
unconsumed soot were falling on the roof. On going in the
building, I found the men throwing water under the still and
on the blazing coke under it, but with no effect, as the oil
kept the fire on the grate up; the burning oil was floating on
the water which fell through, The fire was getting hotter,
and there was great danger of the crack enlarging. I direct-
ed the men to close the doors of the furnaces as tight as
possible to exclude the air, and then to attach a steam hose
to the boiler and to fire it up higherat the same time. Luck-
ily it was in the winter time, so we had to keep up some
steam in the boiler to keep the pipes from freezing. We
soon got up our steam, put the nozzle of the hose under the
still door, and let on all the steam we could. In less than
five minutes the fire was out, and the chimney cooled off;
and, strange to say, the still did not leak any more. The bot-
tom, however, was taken out, as we did not dare to trust it
any longer over the fire. This was a very narrow escape.
The fire had got consiclerable head before the steam was
applied, and one who has not seen such a fire can hardly
imagine its fierceness. Afterwards a crack occurred in anoth-
er still, but the men, knowing how to manage it, applied
steam at once and put it out without much trouble.

We also had a fire occur under a 2,000 gallon boileriron
still, caused by the springing of a rivet. This occurred in
theday timeand was soon extinguished in the same manner.

Either of these fires would certainly have burnt up the
factory if it had not been for the steam. So much for what
I know about steam as a fire extinguisher. Let others give
their experience under other circumstances and something
of value may be elicited. C.

Dayton, O.

Bursting Stra;ns of Boilers.
To the Editor of the Scientific American:

I would suggest the following plan for ascertaining the
pressure necessary to burst a cylinder; it will put the mat-
ter at rest by a practical test.

Take a number of cylinders of uniform size, face the ends
true and grind them to a fit, in the same way as we fit a set
of rings to a piston. Have the heads separated,so as to ad-
mit water all around, and apply pressure by a force pump
with a pressure gage attached, and register the result for sev-
eral trials. Then try with a testing machine the same ma-
terial, uniform in size with the first, but straight. This
would give a fair comparative test with cast iron, for instance ;
it could be cheaply done by any one having the machinery,
and to me would be more satisfactory than the theoretical
demonstrations that have appeared from time to time.

I have believed in the ‘‘ semi-circumference” theory from
the first, but there may be some things brought tolight which
would give us a new idea.

The same result could be obtained with a system of levers
bearing on each inch of the inner circumference of the ring,
each lever weighted equally until the breaking strain was
reached. E. BURROUGHS.

Auburn, N. Y.

T. Windle obtained a patent for a giass monument April
24, 1860, and the drawing furnished to the Patent Office with
the application has the following inscription :

‘“Here lies Windle,
A inventor by trade,
This monument, you see,
Is an invention he made.
“ A curious fact:
It has sometimes been said
That he made it while living,
But enjoys it while dead.”

THE Mechanics’ and Agricultural Association of Louisiana
announces its seventh Grand State fair, to take place during
seven days commencing April 23, 1873. Diplomas, medals
and other prizes are offered for excellence in all branches of
agriculture and handicrafts, domestic economy, and the fine
arts.

0DD MATERIALS FOR PAPER MAKING.

It is said that far more money and time is annually wasted
in prosecuting novel investigations, which in the end prove
fruitless, than is expended in perfecting ideas which event-
ually become remunerative to the inventor and of benefit to
the world. Probably, in no case is this assertion more true
than in that of paper. Numerous patents have been pro-
cured for its manufacture from articles which have been
experimented upon and thrown aside as useless years and
sometimes centuries ago; and not only this, but expensive
machinery has been devised and works established to carry
out plans to which their originators would not have given a
moment’s consideration had they previously acquired a
knowledge of what had already been done in the same line.
Of late years, the utilization of waste or hitherto valueless
products has attracted no small share of public attention,
and the making of paper from such substances is becoming a
favorite object for the researches of irventors. The brief
resumé which we give below, of the efforts which have been
made to put in use new material for paper stock, will there-
fore, we think, prove timely, both as pointing out how fre-
quently the same invention is made by different parties, and
also as suggesting, to those who may be interested in the
subject, an idea of what has been heretofore accomplished.

The records of the United States Patent Office show that
thirty-four patents have been granted during the present.
century for the use of special components in the manufacture
of paper. In making the historical researches requisite to
obtain the facts below given, we ourselves have found
records of no less than forty-two different applications of
wood, twenty-five of straw, and about a dozen each of
leather and corn stalks, being introduced in the world since
the invention of paper, and there is little doubt but that
more extended investigation would materially increase these
numbers.

The first vegetable material used was, probably, in prehis-
toric ages, the Egyptian papyrus. In the year 95 A. D., a
Chinese mandarin is said to have discovered that paper
could be made from the bark of trees and rags of silk and
hemp. The first records of cotton paper show that it was
used, in A. D. 900, for the papal bulls; and history tells us
that, at intervals of a couple of hundred years apart thereaf-
ter, satin and linen papers were invented. In 1727, one Dr.
Brueckmann published, in Germany, a work on stones, four
copies of which were printed on leaves made from the fibers
of asbestos. The use of this material has since been discov-
ered (if we may use the term) twice. E. Maniere obtained,
in 1854, a patent in England for asbestos paper, made
by mixing the finely ground stone with rag pulp; and in
1871, a United States patent was granted covering the use of
pulverized and ground asbestos. In 1765, a book appeared in
Bavaria interleaved with specimens of paper made from hor-
nets’ nests, sawdust, moss, beech, willow, aspen, mulberry,
clematis and pine, hop vines, peelings of grape vines, hemp,
leaves of aloes and lilies of the valley, arrocke, mothwort,
masse d’ean, barley straw, cabbage stumps, thistle stalks,
burdock, conferva, wheat straw, broom corn and Bavarian
peat. The volume is entitled Semmtliche Papierversuche, and
a copy, we believe, is to be found in the library of the Smith-
sonian Institute at Washington.

Paper was first made from ‘‘ maize or Turkish wheat” in
Italy, in 1772. Four years later, a book was published in
France on paper obtained from bass wood, and it contained,
like the work above mentioned, a large numberof specimens.
Such literary ventures must have met with popular favor,
for, in 1786, still another volume appeared, this time printed
on marshmallow paper, and containing samples 1made from
nettles, hops, moss, reeds, 3 species of conferve, couch grass,
spindle tree, wayfaring tree, elm, lime, yellow willow, sallow
willow, poplar, cak, burdock and coltsfoot. During the suc-
ceeding decade, patents were granted in England for paper
made from leather cuttings, and also from sawdust, sub-
stances which have since been applied to the purpose, it
would seem, in almost every conceivable manner. About as
queer a material as could be well devised was that experi-
mented upon by Labigarre, a Frenchman, during the first
year of the present century. How he came to pitch upon
such stuff as frog-spittle, it is difficult to imagine, unless,
following the proverbial taste of his nationality, the idea
flashed across his mind while hunting the batrachian delicacy.
At all events, an old volume of the Historical Magazine says
that he brought a bag of the substance to the paper mill at
Catskill, N. Y., and had it made into a poor kind of paper;
and that several persons became very much interested in it,
and thought it a great discovery. Frog-spittle, by the way,
is not the saliva of the frog, but the larvee of an insect called
the frog hopper, which are found on leaves enclosed in a
kind of frothy liquid.

During the year 1800, paper was first successfully made
from straw by Burton of London; in 1802, corn husks were
again experimented upon, and a patent was granted in this
country for their use. In Italy, paper was exhibited made
of the papus of seratula ervensis, the carduus nutans, and the
bark of the erigerone of Canada. In 1809, S. Green, of New
London, Conn, obtained a patent for paper from sea weed.
Eleven years after, the Danish government granted similar
protection, for a term of five years, for a re-discovery of the
same idea; and in 1828, another United States patent was
taken out for the use of wlva marina, also a sea weed. In
1821, Janbeaurt of Marseilles devised a process of paper
manufacture from licorice wood and hemp. In 1827, a
Parisian inventor employed the same wood, mixed with
pasteboard scraps. Within this decade, 1820-1830, we find
processes for the employment of hop vines, moss, Mexican
maguey, pine shavings, and the bullen of certain plants, de-
cayed wood, an animal substance called ‘‘ aporentype,” hay,
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straw, and blue grass, besides several new methods of use of
leather cuttings and corn stalks. In 1830, a coarse paper
was made from the pine tree; and a journal called the Crazo-
ford Messsenger, in this country, was published on pages
made of lime tree and aspen wood. Binders’ boards were
obtained from three kinds of salt grass. A French inventor—
we suppose he was a cook—produced paper from asparagus,
and a Swedish confrére followed his example by publishing
a hook the leaves of which were of paper obtained from the
beet root. The latter invention has been repeated in this
country, for we find a patent, dated 1857, in which the claim
covers the employment of the refuse of all species of the beet
genus, left after the sugar-making processes. Banana fiber
was introduced in France first in 1845, and again in 1851, in
connection with aloe and alfa fiber. In the former year,
paper made from gutta percha attracted considerable atten-
tion in London. From 1850 to 1860, paper was produced
from the dwarf pear tree of Algiers, a plant called the water
broom, white pine shavings, southern cane, tow, horseradish
leaves and fiber, vegatable remains of manure, the common
hollyhock, undressed flax, wood shavings with bran, the
¢ everlasting >’ plant or gnaphale, and plants of the sparga-
ntum family, marble dust (invented by a Glasgow stonecut-
ter), Scotch ferns, bark of cotton stalks boiled with coal tar
(an odd mixture), moss from the Lake Superior region (said
to make excellent paper), and ivory, mixed with pulp.

Among the new materials introduced and in use during
the next decade, we find ‘‘trash” or refuse of the sugar
cane, swamp flag or cat tails, and sedge. Munsell’s work on
paper making says that, in 1867, the following substances
were in actual employment: Manilla hemp, agave of Cuba,
cultivated hemp, white hemp of Hayti, India hemp, acacia,
cotton, fibers of aloes, jute, Spanish broom, hops, silk weed,
down of date tree, flax, Chinese hemp, mallows, mulberry,
Chinese nettle, New Zealand flax, esparto grass, linden,
yucca, bamboo and cane.

It is related that, during the war, a New York merchant
loaded a ship at Alexandria, Egypt, with mummies from the
catacombs. On the arrival of the vessel in this country, the
cargo was sold to a New England paper manufacturer, who
reduced it to pulp, bones, bitumen and all. The fact was
well announced by a clergyman in Boston, who, during the
course of a sermon, astonished his congregation by remarking
that the paper on which his discourse was written might
once have been a portion of the Egyptian masters of the
Israelites whose sojourn in that land he had just described.
Unfortunately for the freshness of our story, this case is also
a repetition. At the time, 1866, mummy paper was not new;
for, ten years previously, a journal published in Syracuse,
N. Y, greatly plumed itself on the circumstance that its
issue of a certain date was made from the “ ancient habi-
tants of the land of the Pharaohs.”

In 1869, tule, a product of the swamp lands of California,
was tested and found to make a fair quality of paper. The
Annals of Scientific Discovery for 1870 state that, during the
preceding year, the following Asiatic plants were used for
paper manufacture: the tcliuma of Assam; the ramee of
Malay—identical with the ramie plant now largely cultivated
in the South—and the jeetee, moorva and pineapple of India.

During 1870-1871, patents were granted in this country for
the use of wild and cultivated rice, potato pomace mixed
with pulp, the vine and tuber of the potato, the bark of
coniferous trees from which the resin has been extracted,
stalks and fibers of cord grass, the plant abutilon Avicenne,
Indian rice or water oats and agrosiis litoralis. In 1871, the
Mobile Register was printed on paper made from okra.
During the year lately closed, but two patents were ob-
tained, one for the use of ftule, and the other for that of
plants of the fypha family.

—_———— e —— ..
India Rubber Varnish.

There are many substances, among them nitrate of silver,
upon which pure india rubber has no deleterious effect.
Now, as india rubber dissolves with readiness in chloroform,
sulphuric ether, bisulphide of carbon, and caoutchoucine, and
as these solvents, when evaporated, leave the rubber firm
and unaltered, it is evident that we have in a varnish so
composed a means of applying' a coating of pure rubber of
any degree of thickness to the inside of any vessel, such as
a photo bath composed of either ebonite, gutta percha, wood,
or any other material of a similar description. From exper-
iments made in this direction, using bisulphide of carbon as
the solvent, a coating of rubber of a good quality has been
obtained, which will answer most effectively for preventing
all contact between the silver solution and the material of
which the bath itself is formed.

®
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THE DETROIT RIVER TUNNEL.—Thesmall test or drainage
tunnel, preliminary to the conetruction of the large railway
tunnel between Canada and the United States, under the
Detroit river at Detroit, Mich., is progressing. The drift has
been carried out 1,200 feet from the American shore; the re-
maining portion from Canada has been carried only 400. It
will, however, be completed and the junction made during
the present year.

<Or—

LENs TROUBLEs.—If any photo reader be in trouble
with a lens—whether a single one or a combination—that
gives concentrated flare, let him extemporize astop of black-
ened cardboard and try the effect of changing its position
with respect to the back lens; for a position will probably be
found at last in which the evil will be greatly diminished.
As regards diffused flare, due precaution must be taken to
have both the edges of the lenses, as well as every internal
portion, properly coated with dead black varnish, black vel-

vet being a most excellent material with which to line the
inside of the tube.



166

Scientific  Jmerican,

[MARCH 15, 1873.

IMPROVED GRAIN CLEANER,

The invention herewith illustrated is known asthe Cali-
fornia Smutter and Sepdrator, and serves to thoroughly
cleanse grain, delivering it in proper condition to feed or
grind.

A riddle made of perforated zinc, of dimensions propor-
tionate to the size of the machine, is vibrated by a belt con-
nected with the fan shaft, and serves to remove sticks,
stones, long straws, etc., causing them to pass off at the end
of theapparatus. The grain, after leaving thisappliance, is
conducted into an air chamber up which a current of air is
drawn by the fan, blowing away smut balls,
loose dirt, and similar refuse. The scouring
cylinder into which the grain next passes is
open at one end, and has a perforated case
along the whole lengthof its under side. The
fan draws in & current at the end of this re-
ceptacle and through the slots in the case,
which carries off all adhesive dirt or smut as
soon as loosened from the kernel, besides pre-
venting any further contact of the wheat with
the offal. After passing to the other extrem-
ity of the scouring cylinder the grain is thrown
out of the top side into another air chamber,
and again blown, this process completing the
operation. The balance of the refuse passes
down a lattice work in the receptacle, and es-
capes clean and free from dust from the hop-
per under the scourer, the dust being drawn
through the lattice into the fan and passed
out of the mill.

The machine has a valve in its rear side to
graduate the current in the air chambers for
heavy or light grain. Opening the valve les-
sens_the suction, and closing it increases the
same, thus taking out more cheat and small
wheat. The fan case, wings, shafts, and pul-
leys are made of iron and can be removed and
replaced without marring the machine, The
scouring cylinder and its surrounding cases
are made of heavy iron. The bearings to
shafts are supplied with composition boxes
and will, it is claimed, run constantly with-
out heating. Toaffordfurthersecurity against
fire, the combustible material produced by
the smut machine is entirely removed, so that
the latter can be placed inan open room. By
attaching a spout to the mouth of the fan
case, the dirt can be conveyed to any conve-
nient place of deposit.

It is claimed that this apparatus is much
wider than others, and that the riddles or
shoes are larger than usual, covering the en-
tire top. Thelatter being constructed of per-
forated zinc instead of wire cloth are said to
be much more durable and effective. The grain is conducted
on a smooth surface, and evenly distributed in a thin sheet
on the perforated part of the riddle by means of a feeder.
From the time of its entering the machine the grain is spread
over a wide surface, so that it is prevented from bunching,
and better separation is insured. It varies in capacity ac-
cording to size, from 15 to 100 bushels per hour, and re-
quires but little attention when in operation.

For further information address the manufacturers, Messrs.
M. Deal & Co., Bucyrus, Ohio.

STEAM REAPER AND MOWER.

We are- indebted to Iron for details relative to the new
steam reaper and mower, recently patented by Mr. Edward
Hayes, of London, England, which we
illustrate herewith.

The implement consists of a boiler
and steam engine, erected on a light
wrought iron girder frame, the whole
being carried on four wheels, of which
the two hind wheels are utilized for
propulsion and the two fore wheels for
steerage and for carrying the cutting
apparatus from off the ground. The
boiler and engine are specially designed
todevelope a maximum of power with
a minimum of weight; and the steam
is used at a pressure of 120 lbs. to the
square inch in the boiler. The pis-
ton speed is high, and is applied by
suitable intervening mechanism to the
double motions of actuating the cutter
barand propelling the implements by
means of the driving wheels. With
the object of not overloading the frame
and machine, the storage room for fuel
and water is very limited, and arrange-
ments must be made for supplying the
tender with these requisites at suitable
localities. The machine ts worked by
two hands, a man to steer and a boy to
attend the fire.

This entirely novel invention is self-
propelling, and altogether its weight
does not exceed that of the combined reaper and mower in
every day use. It will be recognized by practical men as &
great gain, inasmuch as the horses are exposed to injury and
laming in drawing ordinary machines, and this class of work
is undoubtedly the most trying to them in the hot weather
of harvest time. The farmer will, by the use of this appara-
tus, not only be enabled to reserve his horses for more ad-

i

vantageous labor, but he will have the means of acting
promptly and expeditiously when occasion serves and re-
quires, without reference to the antagonistic influences of
weather or man, so far as it is humanly possible.

Remarkable Photographs from India,
At a recent meeting of the Society of Arts in London, a
magic lantern display of transparencies from Captain
Lyon’s Indian negatives was made The photographic views

include every temple of note in the great empire, and may
be considered veritable works of art, upon the production of

i
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GRAIN CLEANER.

which much scientific labor and patience must have been be-
stowed. With the intense heat and glaring light, it is not
always easy to obtain a satisfactory outdoor photograph in
India; and the difficulty of procuring a good perspective in
thelong corridors of the temples—one of which exceeds seven
hundred feet in length—is even greater. One of these tem-
ples, near Trichinopoly, is inhabited with 8,000 Brahmins,
and is embellished with some of the most wonderful carv-
ing in granite that is tobe seen. The Mundapum at Madura,

which cost five million dollars to build, and of which the
galleries are formed of carved pillars, each being solid rock
of granite fifteen feet high and of the most exquisite work-
manship, is represented with marvelous delicacy of outline,
which conveys a very clear idea of the immense time,

z

STEAM REAPER AND MOWER.

patience and skilled labor that must have been bestowed
upon its erection. The great Juggernaut car, too, con-

from a distance of 500 miles, no one knows by what means:
tho seven pagodas, with their numerous, unintelligible, and
unfinished carvings: and the fakirs, in all their strange and
revolting habits: are represented with the clearness of reality
and speak of a religious life so intense and universal, with
such & wealth of idealism and apparently so little of the
sublime, that the mind is lost in wonder. Although India is
the most magnificent portion of the British Imperial posses-
sions, comparatively little is known of it.

o
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Dyeing Kid Gloves.

The dye solutions are brushed over a glove
drawn smoothly over a wooden hand. In
order to dye black, the glove is brushed after
washing it with alcohol, dried and brushed
with a decoction of logwood, left for ten min-
utes, and brushed over once more with log-
wood. After ten minutes the glove is dipped
into a solution of sulphate of iron, and brushed
afterwards with warm water. If the color is
not dark enough, add a little fustic or de-
coction of quercitron in the logwood bath. In
place of the sulphate of iron, the nitrate may
be better employed. When the glove begins
to dry, it is rubbed with a little Provence oil
and talcum, laid between flannel and pressed.
It is then rubbed again with oil and talcum,
and drawn on a wooden hand. The glove
must not get black on the inside, consequent-
ly none of the dye fluid should reach the in-
side of the glove. Brown is dyed by brushing
on a decoction of fustic, red, and logwood,
with a littlealum. The quantities of dye stuff
to be used are regulated according to thetints.
For darkening the color a small quantity of
solution of sulphate of iron is used. Morocco
red is produced by brushing on a decoction of
cochineal, to which a little salt of tin and ox-
alic acid is added. The tint is easily made
darker by adding a little logwood. Gray is
produced by brushing on a decoction of su-
mach, and subsequent treatment with a weak
solution of sulphate of iron; greenish gray by
the addition of fustic and logwood, also fustic
and indigo carmine,to the decoction of sumach,
The aniline colors all fix themselves without
any further addition by brushing their solu-
tions on the glove. In place of the brush a
sponge may be used where it seems suitable
In order to give black a pleasing bluish ap-
pearance, after the dyeing it may be washed
with a little sal ammoniac. Should theseams
in the gloves remain white after dyeing, they
are coated with a paste in which a little fat is
put.

The Spectrum ef the Aurora and of th: Zodiacal
Light,

J. R. Capron has collected and compared the spectral re.
sults_given by many of the principal observers, among whom
are Schmidt, Barker, Proctor, Smyth, Zollner, Clark, Lind-
say, Herschel and Backhouse, and from these observations he
deduces the following remarks, given in Nature:

1. That the full spectrum of the aurora consists of seven
bright lines or bands and a faint diffused spectrum.

9. That two (perhaps three) of these lines are sharp and
well defined, while the others are more or less nebulous.

3. That the red line (which seems to have been actually
positioned by two observers only) is not found to coincide
with the spectrum of any known sub-
stance or gas.

4. That the yellow green aurora line,
and perhaps two other lines, according
to one observer, coincide with lines of
oxygen; while two lines, according to
other observers, either fall very near
to, or actually coincide with, F and G
hydrogen, and that to this extent the
axiom of Zillner, that the spectrum of
the aurora does not agree with any of
the known spectra of the gases of our
atmosphere, is challenged.

5. That Zéllner’s theory, of the lines
or bands in the blue being remains of a
continuous spectrum broken up by dark
absorption bands, is hardly supported
by the other observers.

6. That the aurora spectrum is prob-
ably a mixed one, and that the red and
yellow greenlines are independent spec
tra; as also may possibly be the coro-
na line and the continuous spectrum
crossed with the fainter lines.

7. That the discrepancies in the ob-
servations recorded are considerable,and
that all the lines (except, perhaps, Ang-
strém’s), and specially the red one, re-
quire further examination to confirm
their positions.

Py
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THE Westinghouse Pneumatic Car Brake has just been

structed out of several smaller ones and carved out of the | fitted upon a complete train of the London Underground

finest ebony, was presented in several aspects.

The Adavea | Railway (Metropolitan District Railway) and operates with

Covill, a temple, the stone of which cannot be chiseled with | admirable efficiency. The locomotive superintendent, Mr.
our present tools: the Tanjore, with its magnificent tower, | Speck, states that it is the best brake ever used on that line
and the Bull of Shiva, weighing eighty tuns, and brought | and will pay its first cost within a year,

© 1873 SCIENTIFIC AMERICAN, INC.



MARCH 15, 1873.]

Srientific Jmerican,

167

The St, Gothard Tunnel.

The machine piercing of the Swiss tunnel through the
Alps commenced last month. The cost of the preliminary
arrangements, plant, etc., is estimated at about $400,000.
The compression of the air for the rock-boring machines
and the machine work of the shops will be effected by hy-
draulic motors of a combined power of 500 horses. At the
northern extremity of the tunnel, there is an available fall
of water of about 95 fcet, close to the entrance, which will
be utilized for turbines. At the southern end the waters of
the Tremola, with an available fall of 984 feet, will be turned
to account with turbines or by a hydraulic machine with ver-
tical column of water. It isexpected that upwards of 100
yards at each end of the tunnel will be driven each month,
or considerably over a mile by the end of the year.

The Swiss T%mes says: The first monthly report with ref-
erence to the state of the works of the St. Gothard line has
just been published.  This report, which has already been
communicated to the governments interested, shows that on
the 31st of December the tunnel at the Gdschenen end has
been pierced GO feet, at the Airolo end 336 feet, or nearly 400
feet altogcther. At Airolo 43 feet of the masonry of the
arch has been completed. The average number of workmen
employed during the month of December was 272—171 at
Airolo, and 101 at Gdschenen. In addition tothe work al-
ready executed on the tunnel proper, about 60 feet of the
cutting at the opening of the tunnel have been completed.
At this side the boring has hitherto been entirely through
hard granite. At Airolo, although softer descriptions of
stone have been met with, operations have been carried on
with extreme difficulty, on account of the water filtering
very abundantly through the rocks. Strata of dolomite and
mica-schist, with veins of quartz, have been met with.

e
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BRIDGE OVER THE MISSOURI RIVER, NEAR
LEAVENWORTH, KANSAS.

There is no branch of engineering in which the native ge-
nius of America is more effectively displayed than the con-
struction of bridges. The almost illimitable West presents,
in its rivers, gorges, and mountain sides, localities difficult
enough to trouble the ingenuity and numerous enough to
weary the patience of any ordinary mortal. Butthese things
are toourengineers merely opportunities to display their skill
and perseverance, and the clever devices and fertile inven-
tion of our railroad constructors have always been equal to
the occasion, and have elicited the admiration of the civil
engineers of the old world. Our present instance is a bridge
for both railroad and highway traffic, erected over the river
Missouri at a distance of 1§ miles north of Leavenworth,
Kansas. It is entirely of iron, and very substantial; and it
presents a fine appearance. The funds required to construct
it were principally raised by bonds, which nearly all the pro-
minent citizens personally pledged themselves to redeem,
and which were thus negotiated in New York.

‘Work on the approach was commenced on July 20, 1869,
but the piers were not started until October following. On
October 20 the first column was placed in position, and on
July 1, 1871, the whole substructure was completed. The
bridge would have been completed fully twelve months

earlier, had not many vexatious delays occurred. The total
weight of wrought iron in the bridge is 2,093.300 1lbs., and
of cast iron 700,417 1bs., making a weight of iron per lineal
foot of 2,812 1bs. ,':exclusive of the floor. The bridge consists
of three spans, the western and middle being each 340 feet,
and the eastern, 314. Being intended for both railway ard
highway traffic, a single railway track is laid in the middle
of the roadway, and the top course of floor planks is laid even
with the top of the iron rails, so that wagons can pass freely
from one side to the other. The western railroad approach
may be considered as extending from the end of the bridge
to a point where any railroad desiring can connect with it.
This point is about 1,500 feet from the bridge, and is reached
by a cutting through a hill, with a maximum depth of 50 feet.
The eastern railroadapproach commences at the bridge, with
a substantial wooden trestle 50 feet high, decreasing in hight
to 35 feet in a distance of 1,600 feet; it is then continued by
an earth embankment 2,400 feet further, to a point where
the grade is but 10 feet above the natural surface, and where
all desired railroad connections can be easily made.

The most remarkable feature about the bridge, andtheone
which, by its comparative cheapness and peculiar adapta-
tion to the conditions of the Missouri river, enabled the work
to be undertaken and completed, is the use of pneumatic
iron columns for piers. In no case had this principle been
carried to such a depth or to sogreat a hight. How success-
ful the experiment has proved is best seen and appreciated
by an inspection of these graceful and substantial piers.

The total cost of the bridge was $800,000. The whole
work was planned by the engineer in chief, General W. W,
Wright, under whose personal supervision it has been exe-
cuted.

@ —
Rather Foggy.

There often appears in Europe and in some parts of
America, a peculiar kind of dry fog which is visible during
the early morning of summer days, and is regarded as a
presage of fine and warm weather. It is of a reddish tinge
and is hardly visible except through distances of several
miles, when it appears near or above the horizon in propor-
tion as the dryness and heat of the atmosphere are less or
more augmented.

In explanation of this phenomenon, M. Collas, in Les
Mondes, advances the theory that it is due to the combustion
of aerolites or shooting stars. These bodies, coming within
the sphere of attraction of the earth, are precipitated to its
surface at a speed which is considered to exceed twelve
miles per second. By this great rapidity, they are heated,
inflamed, and finally volatilized. The vapor thus produced
is rapidly condensed into particles so extremely small that
they may be regarded as the last limit of the divisibility of
solid matter. These descend to the earth with great slow-
ness on account of their tenuity, and are scattered, by the
winds, to various quarters where they appear as the dry
fogs.

Ruins of the Boston Fire,
Although it is some months since the great fire, the rains
and snows of winter have not succeeded in- entirely quench-

\

AR —

ing it. In many parts of the burnt district, dense columns of
smoke are still ascending, and bright flames dart out from
beneath piles of brick and granite. The influence of heat
upon various kinds of merchandise found among the ruins
has afforded, says the Boston Journal of Chemistry, examples
of metamorphosis interesting and curious in a high degree.
Huge piles of leather in some cases were precipitated into
cellars, and so covered with débris as to undergo a kind of
dry distillation or fusing, out of contact with air. The re-
sultant mass resembles a dry gum, with a clean vitreous
fracture, upon the surfaces of which are seen the lines be-
tween the hides, like thin strata in a mass of silt. We have
a lump of coke, produced from clover seed, which closely re-
sembles cannel coal. It came from a massof two thousand
bushels which tumbled into a cellar, and was subjected to
dry distillation under the bricks and mortar. Many other
substances have undergone curious changes, and we may
allude to some of them at a future time.

> 4@ - ~

The Bar at the Mouth of the Mississippi.

A correspondent, E. B. B, of Cal., refers to the report of
Mr. C. W. Howell, U. S. engineer, on the value of the screw
dredging machines employed. He states that between
December, 1868 and May, 1869, a channel originally 12 feet
in depth was dug down to 17 feet at mean low tide, and
nearly to 18 feet at high tide; and to show the efficiency of
this apparatus, he mentions that the channel began to fill
up whenthe screw ceased working. In another instance,
22,400 cubic yards of earth was dug out in 281 hours; a
channel was cut to a depth of 19 feet and another to 18 feet
10 inches. The work was done so thoroughly that, during
one year, all vessels drawing not more than 19 feet water
went over the bar, and one ship of 20 feet draft passed over;
and he avers that there has been a depth of from 17 to 19
feet onthe bar for three years and more, for proof of which
he refers to the official reports of the government engineers.

He quotes these facts to show that Mr. Stewart’s state-
ment that costly dredge boats cau hardly keep a channel
open to a depth of 14 feet is erroneous. The work which
he describes was done with Bishop’s submarine screw, with
spiral boiler-iron scrapers.

oo

Novel Life Preserving Apparatus.

M. Tellier, in Les Mondes, proposes a new method for
saving shipwrecked persons. His apparatus consists in a
life preserving vest, a balloon of a few cubic yards capacity
attached to the belt of the swimmer, and a receptacle for
holding liquefied ammoniacal gas which is fastened to the
life preserver. When the vessel strands, the person to be
saved turns a cock which allows the gasto flow through a
long rubber tube and distend the balloon. As the latter
rises, he jumps overboard. He is then buoyed up by his
life-preserving waistcoat and also by the balloon which, being
acted upon by the wind, tows him to the shore. By this
means, it is suggested that a person might carry a line from
the wrecked vessel to the beach, or an apparatus might be
devised to contain several individuals who could thus be
drawn ashore in safety.

THE GREAT KANSAS AND MISSQURI BRIDGE,
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Glycerin in Bollers,

At the last séance of the Society of Civil Engineers, Paris,
M. E. Asselin recommended the use of glycerin to prevent
incrustation in steam boilers.

G'ycerin, solublein water in every proportion, increases the
solubility of combinations of lime, and especially of the snl-
phate; it appears, besides, to form with these combinations
soluble compounds. When the quantity of lime becomes so
great that it can no longer be dissolved, nor form with the
glycerin soluble combinations, it isdeposited in a gelatinous
substance, which never adheres to the surface of the ivon
plates. Moreover, the gelatinous substances thus formed are
not carried with the steam into the cylinder of the engine.

M. Asselin advises the employment of one pound of gly-
cerin for every 300 or 400 pounds of coal burnt, fifteen days
supply being introduced at once. From trials made with
boilers fed with bad water, it was proved that the glycerin
combined with all the salts, and left the plates perfectly
clean.

Sewing Machine Sales.

The sales of sewing machinesin 1872, just reported, show,
says the New York Sun, the following remarkable results:

. Machines
Singer Manufacturing Company sold.............. 219,758
Wheeler & Wilson Manufacturing Company sold... 174,082
Howe Machine Company (estimated)sold........... 145,000
Grover & Baker Sewing Machine Company sold. . ... 52,010

Domestic Sewing Machine Company sold
Weed Sewing Machine Company sold............

Willcox & Gibbs Sewing Machine Company sold. . 33,639
Wilson Sewing Machine Company sold............. 22,666
Amer. B. H.0. & Sewing Machinesold.............. 18,930
Gola Medal Sewing Machine Company sold......... 18,897
Florence Sewing Machine Company sold........... 15,793
B. P. Howe Sewing Machine Company sold. .. .. 14,907
Victor Sewing Machine Company sold........ .. 11,901

Davis Sewing Machine Company scld.......... ... 11,376

Blees Sewing Machine Company sold. .......... 6,053
Remington Empire Sewing Machine Company sold 4,982
J. E. Braunsdorff & Co. sold. ........ccovvuiiiinen, 4,262
Keystone Sewing Machine Company sold........... 2,665
Bartlett Reversible Sewing Machine Company sold.. 1,000
Bartram & Fanton Manufacturing Company sold.... 1,000
Secor Sewing Machine Company sold...... Cereeeaas 811

DuRING the recent session of the National Academy of
Science, at Cambridge, Mass., Professor Mayer gave some in-
teresting information regarding the effect of magnetism on
iron: He states that he has discovered, by means of the
Saxton comparator, that rods of iron suffered a permanent
elongation by magnetization of one hundred and fifty mil-
lionths of an inch. Englishrefined iron gave the maximum
of elongation, scrap iron, the minimum. Whether the cur-
rent was graduallyincreased in intensity, or whether it was
sent full charge at once, it produced the same degree of
elongation. With one cell the elongation took place in six
tenths of a second; with 25 cells it took place in two tenths
of a second. Professor Pierce thought if the elongation of
iron under magnetization weretrue, it might make its effect
on the earth in an appreciable difference in the length of the
day. This could be detected by astronomy. A change in
the day of seven hundredths of a second would be perfectly
easy to discover now.

A CORRESPONDENT, C. B. of Newark, N. J., thinks, when
he pays a few cenis for a copy of our journal(which, he
says, is worth ten times its price), that he can lighten our
labors by sending us information occasionally. He states
that our recent article on the experimental canal boats has
caused an excitement in Newark, where it is stated that the
Baxter is the only boat that has fulfilled the legal require-
ment, having made three full trips each way, with a cargo in
excess of thestipulated tunnage, at arate of overthreemiles
an hour through the canal. The Newarkers claim the prize
for her. He also states that Mr. H. M. Paine has returned
to Newark, and is engaged on an electro-motor for sewing
machines. Another item of interest is an account of the re-
invention of the engine with its cylinders curved longitudi-
nally, a form applied on the U. 8. frigate Princeton, thirty
years ago. A Newark firm has constructed such an engine
to order, and is patiently waiting for the ¢‘inventor ” to fetch
it away.

RosE CuTTINGS.—The most certain way of rooting rose
cuttings is by bénding the shoots and inserting both ends
into the ground, leaving a single bud uncovered at the mid-
dle and on the surface of the ground. The cuttings are
about ten inches long, and are bent over a stick laid flat on
the ground, holes being dug on each side of the stick for the
reception of the ends of the shoot. The roots form only at
the lower end of the shoot, but the other end, being buried,
prevents evaporation and drying up.

—— el ol ———

THE London T%mes says that the recent transmission of
the Queen’s speech throughout England evidenced some
very rapid telegraphing. Thedocument contained 858 words,
and reached York, a distance of about 200 miles, in six
minutes and a half. Wheatstone’s automatic instruments
were used. The above is at the speed of 182 words per
minute.

THE Atlantic cable companies and also the Western Union
Telegraph company have, we learn, consented to the free:
transmission of dispatches relative to astronomical discov-
eries to and from the Smithsonian Institute in Washington.
The object of telegraphic communication is to avoid the
difficulties which might supervene from the change of posi-
tion of the observed bodies during the interval required for
postal correspondence

A number of very severe tests were recently applied in Eng-
land, to dynamite with a view of showing that it could be
safely transported on one of the principal railroad lines. It
is stated that no explosion occurred when a box containing
five hundred weight of sand was dropped from a hight of
forty feet upon a massof cartridges, although the latter were
badly crushed and broken. It was also proved that a fire in
a railway train containing dynamite need not cause any more
anxiety than would be experienced from a conflagration of
ordinary timber or similar material. A fifty pound box of
the substance thrown into a bonfire burned with a powerful
flame for two or three minutes, but no explosion took place.
Loose cartridges laid upon rails exploded when run over by
cars, but loose dynamite sprinkled near them was unaffected.

The John Leland cheese factory, at Cheshire, used up
1,046,210 pounds of milk, last year, producing 104,976
pounds of cheese, or a pound of cheese for each 9% pounds
of milk. The receipts were $12,786, and the stock pays 9
per cent in dividends.

Inventions Patented in England by Americans.
[Compiled from the Commissioners of Patents’ Journal.]
From: February 4 to February 10, 1873, inclusive.
ENGINE VALVES, ETC.—G. F. Blake, Boston, Mass. (Two patents.)
FIRE ArRM.—H. Berdan, New York city.
HAT.—R.Eickemeyer, Yonkers, N. Y.
HEAT DISTRIBUTOR.—D. Shedd, New York city.
Hok.—M. Ceokerly, Baxter Springs, Kan.
KILN.—A. Morand, Brooklyn, N. Y.
LINING BOARD, ETC.—G. 8. Levy, New York city.
MAKING SOREWB.—J. A. Ayres, Hartford, Conn.
PENOIL AND ERABER.—J. Reckendorfer, New York city.
PREsS, ETO.—B. G. Martin, New York city.
SEEDING Ra1siNs.—C. Dixon, New York city.
SCREW PROPELLER.—J. L. Cathcart, Washington, D.C., J. S. Negley, Pitts-
burgh, Pa.

TREADLE MoTION.—G. B. Kirkham, New York city.
UNIVERSAL TooL.—W. L. Grout, Boston, Mass.

Improved Cultivator.

Amos B. Colverand John Priest, Albany, Oregon.—This invention con-
sists of a triangular cultivator with an adjustable device for varying the
depth of the furrows by shifting and maintaining it at different hights on a
truck of tvvo wheels at the rear, and a caster wheel at the front; for raising
it above the ground, and supporting it for moving it on the road.

Improved Sewing Machine Cover Hook.

John C. Egly,Philadelphia, Ps.—This invention relatesto a new means of
applying a hook fastening to the cover of a sewing machine table, 8o that
if the wood of the cover or table should shrink or warp the fastening may
be readily adjusted to the change. It consistsin making the hook adjusta-
ble in a recess of the table,and in combining it with a slotted plate, where-
by it 18 held in place. The shank of this hook is made in the form of a flat
rectangular plate, to fit a mortise in the table, wherein it has backward and
forward play. A plate isfittedto the table as a cover to this mortise,and
1s fastened by screws so that it bears upon the shank. The hook proper pro
jects througha slot of this plate When the desired position has been as-
signed to the hook, the plate is firmly screwed down,and bears upon the
shank so as to hold the hook in place. If the table or cover should shrink
80 as torequire the readjustment of the hook, it is only necessary to slight-
lyloosen the plate, reset the hook, and then refasten it. This invention
also makes it convenient to fit covers to tables when e'ther is not of the
exact size required.

Improved Dish Washing Machine.

Joseph Usher, West Albany, N. Y.—This invention has for its object to
furnish an improved machine for washing dishes, whichshall be 8o con-
structed as to wash the dishes quickly and thoroughly. In usingthema-
chine, the dishes to be washed are arranged and secured in aframe, and
placed in a metal case which rests on gudgeons which pass through holes
and revolve in bearings in an outer box. A quantity of water, or soap and
water, {8 then placed in the case and the door is closed and secured. The
case and its contents are then revolved a few times—first in one direction
and then 1n the other—which quickly cleans the dishes. The door is then
unfastened, and the case is turned, allowing the water to run off. A quan-
tity of clean water is then poured into the case and the dishes are rinsed in
the same manner as they were washed, after] which the rinsing water is
emptied out in the same manner as washing water, and the frame and the
dishes are removed and placed in a drawer beneath. When the dishes are
to be used they are removed from the frame and wiped with a clean cloth.

Improved Wood Pavement.

Mary H. Alexander, Newark, N.J.—This invention consists in making a
pavement of a series of wedge shaped blocks, flat on top, notched across one
of the upper ends, ancdriven into the soil at right angles to each other,so
that each onemay be supported by another, braced lengthwise agalnst each
of its opposite ends. The object of the corner notch is to bring the filling
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Improved Snow Ram for Railroads.

Willlam C. A. Frerichs, Tottenville, N. Y.—The invention consists in a
tunneling snow ram for railroads. The forward end of the ram is made
wedge-shaped, and the top is curved and extends up to or a little above the
top of the body of the ram. The stdes of the hood project so that the said
hood may form a tunnel larger than the bedy of the ram. In the rear part
of the body is placed a suitable engine to drive fan blowers. Inthe forward
part of the body are placed two furnaces into the upper parts of which the
blast from the fan blower 18 introduced, to be heated and driven out through
pipes which pass into the space beneath the hood. The furnaces are sur-
rounded by an air-tight space into which the blast from the other fan blower
{8 introduced. This air circulates around the furnaces, becomes heated and
18 designed to keep thé outer surface of the hood sufficiently heated to pre-
vent the snow from sticking to it,and to cause the snow to pack. The
smoke stacks are hinged so that when the ram is at work they may be
tarned down out of the way. The bodies of the cars readily pass through
the tunnel formed by said ram. To the sides of the car bodies are attached
plates which project down nearly to the track to guard against any snow
slide passingin beneath the cars and clogging them. The spaces between the
platformsof the adjacent cars,at the sidesand top, are shutin by plates over-
lapping each other,and connected with each other and with the cars by
springs, to give them the necessary elasticity for passingaround curves, etc.

Improved Car Starter.

JamesJ. Wheeler, Grinnell, Iowa.—This invention consists of a small
frame of two legs, connected together by suitable cross bars. Each leg has
a clamping foot adapted for clamping the head of a rail—one acting when
forced downward, and the other when raised upward. On said frameisa
drum and crank, with a rope or chain for hitching to the car, which is thus
moved by winding the chain or rope on the drum. The frame is confined
ontherail by theclamps, which are caused to hold fast to the rail by the
one next to the car being forced downon therail by thestrain upon the rope
or chain, and the other by being forcedupwardby the said strain.

Improved Truck Barrow.

James J. Richardson,Marion, S. C.—This inventionrelates to animprove-
ment in barrows or trucks of the class in which the wheels are arranged un-
der the body of the truck; and it consists in the arrangement of a cross
bar to scrape the wheels of the barrow and connect its sides. The wheels
arearrangedto revelve on a stationary shaft secnred on the under side of
handle rafls. The front posts mortised into the upturned ends of the
handlerailssupport theremovable front boards and the forward ends of
the sideboards. A cross piece standing edgewise 18 provided by which the
bottom ends of the posts are connected,and the wheels scraped. This ar-
rangementraises the bottom and allows the weight or load on the barrow
ortruck to rest directly over the wheels. This allows the barrow to be used
as a truck, the load in either case being discharged over the front end when
desired. Inhandling cotton bales and other heavy articles the side boards
are removed, and such articles are loaded and dischargedas when a truckis
used. Braces and straps of iron are applied wherever necessary to streng-
then the connections, and add to the durability of the combined articles.
Thin pieces of sheet metal are attached to the forward croes piece opposite
the wheels, the design of which is to scrape the tires or peripheries of the
wheels,and thus keep them clear of mud, mortar, or otheradhering matter.

Improved Bottle Stopper.

Herman F. Reiner, Blairsville, Pa.—This invention has for its object to
furnish a stopper for bottles which shall be so constructed that the influx
or eflux of liquids is rendered possible without the removal of the stopper
from the bottle. The invention consists in the employment of a stopper
composed of a metallic tapering tube which 18 provided with a horizontal
centralflange and with a bayonet slot for receiving and securing the verti-
cal stem of a conical disk valve, by the movement of which stem the valve
18 opened or closed to admit of the induction and discharge of 1iquids.

Spring Attachment to Car Windows.

George Cornwall, Brooklyn, N. Y.—This invention relates to a spring
attachment to the sashes of car windows, and more particularly to such
sashes as are let down into boxes of the car frame when opened. The in-
vention consists in the application to each upper end of the sash of one or
more U-shaped inverted springs, whose ends are fastened to the faces of
the sash, while their upper rounded parts project above the sash and come
in contact with the frame of the window to prevent rattling either in
closed or open positions of the sash, and to adapt them to serve as handles

¥ rasing and lowering the sashes.
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spaces in small zigzags or right angled triangles, and thus afford good foot
hold without the necessity of cutting away the block too much or wasting
the filling. This would seem to be animportant improvement and advance
in wood pavements.

Improved Paper Box.

Moses W. Dillingham, Amsterdam, N. Y.—The object of this invention is
to provide convenient and efficient means for holding the covers to paper
boxes without tying them, and it consists in pieces of pasteboard or other
suitable material attached to the box and to the cover. On the outside of
opposite sides of the box, or on one or two of the corners and one of the
ends or sides, are attached strips of pasteboard at or near the upper edge.
On the inside of the cover are also attached similar pieces, arranged to cor-
respond in position with the pieces on the box and so that there shall be a
recess for each piece on the box, and so that any two of such pieces—one on
the box and one on the cover—shall engage with each other, and thereby
hold the cover securely to the box.

Improved Horse Power.

Zachariah P. Landrum, Columbus, Miss.—The invention consists in a new
mode of applying the levers to horse powers so that the length of power
arm tothat of weight arm can be increased without requiring any greater
space for the sweeps, thereby giving great leverage and enabling one pair of
horses to do easily what heretofore two have done with dificulty. This in
ventionaffords a veryconvenient and smoothly workinghorse power, which
has been practically tested and received by the public with great favor.

Improved Corn Coverer.

John Tweedy, Vernon, Ind.—The invention consists in combining a clod
mover with a leveler and pair of covering plows, and in the means of attach-
ing and holding it in position. The plows are inclined inward so as to throw
the soll into the furrow and cover the corn. The end parts of a semicircular
or arched mold board are attached to the lower parts of the standards, and
are 60 formed as to round up or ridge the soil over the cornso as to prevent
the corn from being carried off by the crews, and to prevent the roil from
oeing washed away by the rain. The sod mover or leveler is formed by at-
taching two side plates, at their upper edges,to the side edges of a small tri-
angular top plate, whichmeet in a sharp inclined edge,so that the said device
may be V-shaped in its horizontal section. The clod mover may be adjusted
torward or bhack, as may be desired, and moves along the top of the ridge
and pushes off the clods, sods, and other obstructions that might impede
the corn in coming up, and thus leaves the top of the ridge in proper condi-
tion.

Improved Sugar Cane Cultivator.

Alcide Trouard, New Orleans, La.—A wood or metal cylinder is provided
or set with teeth havingsharp or curved arrow-shaped points. The cylinder
revolves around an axle, which is mounted or journaled in levers that are
pivoted at their forward ends to the frame bars, and are adjustable verti-
cally at their rear ends. The bars with the cross bars, constitute the frame
proper of the machine, which {8 supported on runners made in the form of
ordinary sled runners. Horizontal bars or rods are provided for cleaning
the teeth of the cylinder. Before the machine can be used the stubble is
barred offby running a plow on eachside of the row. A shaver onslides 18
then run in the furrows to shave or slice off the stubble to an even length.
This machine is then run in the same furrows, and the hook teeth of the
cylinder enter between the stubble stalks and grub or pick out the earth.
The cylinder i{s adjusted vertically to correspond to the condition of the
soil or stubble.

Improved Glove.

Edwin V. Whitaker, Gloversville, N. Y.—The invention relates to gloves
made with leather palms and cloth backs, and consists in cutting a glove
with the thumb and all the forgets, except for middle finger, in the same
plece with the palm. The purpose {8 to economise the material, give the
exact relative quantity of leather to each, and make the forgets seamless at
‘the polnts between the fingers. A much smoother and more accurate fit
may thus be given to gloves, while the irdurability is also greatly increased.

Improved Meat Chopper.

Jesse Battey, Manchester, N.J.—This invention consists of a novel con
trivance of pawls and a shifting device with a ratchet bar having two
sets of ratchet teeth, reversed as to each other, for movingthe chopping box
and reversing it from one direction to the other. The invention also con-
sists of an intermittingly reciprocating square chopping box, combined
with a vertically moving blade and a carrier for the box, in such manner
that the box can be turned a quarter of a revolution, and thereby be pre-
sented to the blade so that the meat will be chopped crosswise.

Improved Inkstand.

James B. Thurston and Frank M. West, New York city.—The invention
relates to an improvement in the class of inkstands or holders in which two
or more receptacles are arranged to be revolved around a central axis to
bring them successively or at pleasure under an opening in a cover; and it
consists in suspending the ink receptacles by their upper edges from a per,
forated disk or plate adapted to revolve in contact with the under side of
the cover of the inkstand, and in the arrangement of a spring and lug or
projection of the cover for locking the revolving disk

Improved Paper File.

Emanuel Motz, Woodward, Pa.—This invention relates to an improved
device for holding newspapers or other papers flled,and consistsin the com
bination of a rod with a binding string and winding pin, the bar furnishing
the rigid back for the papers flled, while the string ties the papers together
and to the flle, the pin holding the string in proper tension.



MaArcH 15, 1873.]

Scientific dmerican,

Improved Binders’ Table for Harvesters.

James H. Smith, Orford, Iowa.—This invention consists in converting the
tables combined with a binding trough and platform for a harvester attach-
ment for binding grain into a bundle-carrying and dumping attachment,the
tables being hinged to the binding attachment and connected with tilting
levers peculiarly arranged, whereby the bnndles may be dumped upon the
ground by the driverwhen a quantity sufficient for a shock has accumulated.
The tables for receivingand carrying the bundles are made much larger than
heretofore,and hinged so that they can be used to hold and carry the bun-
dles and tilted to dump them. Theyareconnected to tilting levers, pivoted
to an extension of the frame above the carrier by rods. This extension of
the frame is arranged by the side of the seat where the lever, which is pro-
vided with a handle, can be conveniently reached by the driver to tilt the
tables. Said levers are connected together by a pin in one and a slot in the
other, 8o that both arc actuated by one and the same operation of the handle
The spring is arranged with one lever to throw the tables back after being
tilted. The tables have numerous stud pins projecting upward to hold the
bundles, so that they will not be shaken off while being carried to accumu-
late a sufficlent quantity for a shock. By this contrivance the labor of
gathering single bundles together in shccks by hand is saved.

Improved Chromatic Printing Press Attachment.
Edward A.Howitt, Whitcwatcr, Wis.—Thisinvention relates to printing
presses with movable inking disks; and consists in the application to the
face of the disk of metal straps, readily removable and quickly applied.

Device for Producing Pearl Finish on Metallic Surfaces.

Bernhard D. Beiderhase and Charles Witteck, New York city.—The object
of this inventionis to provide means for producing what 18 known as * pearl
finish *’ on metaliic surfaces; and it consists in a head with one or more
projecting clusters of wire therein, the device being more especiallydesigned
for the inside of silver or other metallic vessels, but applicable to the out-
side also.

Device for Producing Satin Finish on Metallic Surfaces.

Bernhard D. Beiderhase and Charles Witteck,New York city.—This inven-
tion relates to the finishing of metallic surfaces, whether the outside or
inside surfaces of vessels orflat or irregularly formed plates; and it consists
in one or more clusters of wire connected with screw eyes or loops attached
toahead whichis screwed to the end of a revolving mandrel, the said cluster
of wire being connected with the said screw eyes by means of loose plates
in such a manner that when the head is rapidly revolved the clusters of wire
will fly out radially by centrifugal force,and present a series of metallic
points, which, when in contact with a metallic surface, will make slight in-
dentations therein and produce what i8 known as the ¢ satin or pearl finish.”

Improved Blackboard Eraser.

‘Winfleld S. Read, Oakland, Cal.—The object of this invention is to furnish
convenient and efficient means for erasing the chalk marks from blackboards
in school rooms and similar places; and it consists in a pad formed with: a
wooden back and a corduroy or ribbed face. The advantage of this cordu-
roy or ribbed covering is that the chalk dust will be detached from the
blackboard by the ribs and will ind a lodgment in the grooves between,
whence i readily drops into the chalk box below.

Improved Combined Tobacco Box and Match Box.
Charles IRemhof, Brooklyn, E. D., N. Y.—Theinvention consists of a com-
bined tobacco boxand match safe. It isa sheet metal box, partitioned for the
reception of a match drawer, said drawer having a retaining check, and the
the ribs, hinged sides of the box being braced by said partition.

Improved Plow.

Joseph W. Reed, Careyville, Mo.—This invention has for its object to fur-
nish an improved plow for breaking up prairie sod, which shall be 8o con-
structed as to be cof easier draft than plows asheretofore constructed, while
doing the work equally well, 8o that two horses may do with ease the work
which requires thrce or four horses when the crdinary plows are used. The
land side handle i8 bolted to the rear end of the plow beam and {ts
lower end i8 bolted to the rear partof the landside. The mold board handle
is connected with the handle by rounds, and the lower end of it 18 bolted to
the rear part of the mold beard. The upper end of the standard is bolted
to the beam and its lower end 18 bolted to the land side. The bed plate is
made wide, ro that it may receive and support the rear part of the share
and the forward part of the mold board. It is also made thin and is welded
to the land side, so that it may be closc down to the bottom of the furrow,
and its outer cnd projects to the outer part of the share so as to fully sup-
port it. The land side is made long, so that the share may project forward
about six inches further than an ordinary plow. This enables the share and
moid board to be made with such a gradual rise that they may pass the
standard about thrce inches lower than in an ordinary plow.

Improved Rotary Churn.

Wilson McClure, Sinking Spring, O.—This invention has for its object to
furnish an improved churn, fimple in construction,convenient in use,cffect-
ive in operation, and not liable to get out of order; and it consists in a box
which rests upon legs which are so formed that their upper parts, when
left free, may stand out from the sides of the box. Rods are placed so as to
press the sidcs against the end edges of the ends from the bottom to the
ton of the box, by which construction the shrinking and swelling of the
wood will not tend to open the seams of the box, but will only vary its
hight. The upper rod moves up and down with the swelling and shrink-
ing of the wood without affecting the tension of the rods or allowing the
joints to open. To the dasher shaft are attached four pairs of radial arms.
To the alternate pairs of radial arms are attached two round bars, at a little
distance apart; and to the other pairs of arms is attached a round bar, in
such a position asto be opposite the space between the round bars of the
other pairs of arins. The part of the round bars between the arms 18 made
hollow and is filled with heavymaterial, to cause the dasher to strike the
milk harder and heavier and to give it a steadier motion, adapting it to
serve as a fly wheel. In one end of the dasher shaft is inserted a pivot,
which is held out by a eolled spring inserted in a recess in the end of said
shaft. In the other end of the shaft is formed a square socket to receive
the squared inner end of the pivot which rests against the inner surface of
the side of the'box against which it 1s gently pressed by the action of the
spring pivot to assist in preventing the escape of milk through the hole in
which sald pivot works. DBy suitable construction, as the box swells and
shrinks, by loosening a screw the drive wheel may be adjusted to always
gear properly into the gear wheel.

Improved Hose Bridge.

Gilbert J. Orr and Charles E. Gildersleve, of New York city.—This inven-
tion has for its object to furnish an improved device for enabling street
cars to readily pass over hose stretched across the street,so that the cars
and passengers need not be detained. The middle part of the body of the
bridge 18 madec parallel or nearly parallel with the rail,and its end parts in-
cline downward to said rail upon which they rest. The upper surface of
the bridge may be made simply with an upwardly projecting part for the
tread of the car wheels to run upon, and for the flange of sald wheels to
bear against. The ends of the bridge must be made to correspond with and
fit closely upon the rail so that the car wheels may pass readily from and
to the said rail bridge. Upon the lower surface of the end parts of the
bridge are formed projections toserve as guides in adjusting said bridge
upon the said rail. Upon the lower surface of the end parts of the said
bridge are formed, or to it are attached, lugs to bear against the flange of
the rail and sustain the side pressure. The central part of the bridge 1s left
open to enable one, two, or more hose to be passed through. To the mid-
dle part of the bridge is rigidly attached a downward projecting arm of
such a length that its lower end may rest upon the flange of the rail, and
upon said lower end {s formed a jaw to rest against the inner side of the
sald rail. Directly opposite the arm 18 formed a lug, to which is hinged
another arm which {8 made of such a length that its lower end may rest
upon the outer part of the rail, and which lower end has a jaw formed upon
it to rest against the outer side of the rail. The jaws are made of steel, and
their faces are roughened to enable them to take & firm hold upon the sides
of the rail. .By suitable construction, when the bridge has been adjusted
upon the rail, by one or two turns of a screw it will be clamped securely to
said rail, so that it will not be moved by the car wheels as they run upon
and from it. The iron part or rail of the brfdge may be made hollow or

tubular, if desired, to give it lightness while possessing the necessary
strength.

Improved Bottle Stopper.
David M. Cumings, Newburyport, Mass.—This invention relates to an
improved device for fastening stoppers in bottles. The stopper i8 made of
suitable material fastened to a metallic center pin,and its shape is cylin-
drical, with an enlarged upper end. An elastic collar or covering
surrounds the entire stopper on all sides except the bottom. The pin hasa
flange which reste on top of the clastic collar. The lower end of the pin
formsarivet head against the lower end of the stopper. Adouble wire
yoke is hinged to a ring which embraces the neck of the bottle and is con-
nected with the pin and stopper. To another ring that embraces the neck
of the bottle, is hinged a lever which has a projecting arm. When the stop-
per has been inserted within the mouth of the bottle the lever is swung up,
and its arm crowded over the horizontal end of the yoke. Itthereby tends
to force the yoke, with its appendages, down, while the lever itself and
ringaredrawn up. In this way the stopper is forced into the bottle and
held therein. The lever being locked in the y'oke, the enlarged outer part
of the collar is forced out or up within the mouth of the bottle,and thereby
serves to seal and close the same hermetically.

Improved Car Coupling Attachment.

William G. Brownand James W. Jedkins, Monmouth, Maine.—This inven-
tion has for its object to furnish an improved device by means of which
the operation of coupling the cars may be simple, easy, and perfectly safe.
In the outer end of the draw bar is formed the cavity to receive the co::pling
1ink,- through which the coupling pin passes in the ordinary manner.
Theends of a bail are pivoted to the opposite sides of the draw head. This
bail is made of such a length that it may move up and down in front of the
bumperhead, and to its arms are secured downwardly projecting arns, to
the lower ends of which are pivoted the forward ends of the connecting
bars, the rear endsof which are pivoted to the lowerend of the levers which
connect with ashaft and operating lever. A spring is coiled around the
shaftand one of itsends is secured to said shaft. The other end of the
spring is secured to the car frame 8o as to hold the sald shaft securely, ex-
cept when operated to raise the bail. Upon the outer ends of the shaft are
formed levers which are curved downward, rearward, and upward, so that
when the bail {8 lowered they may be entirely out of the way, and may be
conveniently grasped toraisethebail,and thusraise thelink so that it will
surely enter the bumper head of the adjacent car. To the forward part or
bow of the bail are attached or upon it are formed two arms, which project
forward and downward so that, as the cars are run together, should theat-
tendant neglect to lower the bail, the bumperof the adjacent car may strike
the arms and push the bail down so that it may not be struck and injured
by the bumper heads as they come together.

Improved Cotton Planter.

‘Willilam E. Rhodes, Darlington Court House, S.C.—Thisinvention con-
sistsin improving cotton planters so that they may be more practical in
operation. The dropping wheel i8 made of such a size that its upper side
may project into the hopper to take out the seed. In the face of the drop-
ping wheel are formed notches to receive the seed and carry it out of the
hopper. These notches, when the seed is to be dropped in drills, are con-
tinued all around the wheel. When the seed i8 to be dropped in hills one
or more notches are made in the wheel, according to the required distance
apart of the hills. To the upper side beam is attached a slotted plate, to
prevent the beam from being worn by the wheel, and to prevent any seed
from escaping at the sides of the sald wheel. The size of the opening
through which the seed is carried out is regulated by an adjustable slide.
The hopper to receive the seed is attached to the rear end of the beam, 8o
that the ssid beammay serve asa bottom to the hopper. A spout is attached
to the lower side of the beam toreceive the seed from the wheel and guide
it into the channel made by the drill opener, which may be readily adjusted
to open the drill to the desired depth. To the opposite sides of the drill
openerare attached wings to push back clods, coarse manure, and other
substances that might impede the proper operation of the machine. To the
middle part of the upper side of thc covering block is attached the lower
end of a bar, by adjusting which the coverer may be adjusted to bear with
any desired force upon the ground, or raised from the ground as may be de-
sired. To theaxle at one side of the hoppet is attached a gearing which re-
volves a shaft in bearings in the sides of the hopper, and to which, within
said hopper, are attached radial fingers which, as the machine is drawn for-
ward, keep the seed in the lower part of the hopper stirred up so that it
may be carried out by the wheel uniformly. Inthe rear side of the hopper
is formed a hole closed by a slide, wholly or partially left open by a pin
which passes through holes. The slide i8 designed for use in regulating the
amount of seed sown, 8o that the machine may be adjusted to sow more or
less seed, as may be desired, without stopping the horse.

Improved Sewing Machine Chair.

Franklin Chichester, Milwaukee, Wis.—This invention has forits object
to furnish an improved sewing machine chair which shall be provided with
a ylelding back, and so constructed that it may be adjusted in hight orin-
clination as the convenience of the operator may require. The pedestal
may be of any desired form. To it is secured a nut toreceive a screw, by
turning which thechairseat may bcraisedand lowered as desired. The up-
per end of the screw is formed upon a cross bar, tothe ends of which is
pivoted the seat frame. By suitable mechanism the chair scat may he tilt-
ed or adjusted at any desired inclination or in a horizontal position, as may
be desired. To the cross bar orspideris attached a spring connected with
the seatframe, so as to tend to tilt the seat frame back. The chair may be
used as a spring rocker. The lower part of the back 18 soarranged as to
always adjust itself to and support the back of the operator.

Improved Earth Closet.

John L. Young, New York city.—This invention consists in spouts for
distributing earth, in operating the ring soil carriers by means of rack and
pawl connected with cover, and in operating said carriers in reverse direc-
tions. The distributingspoutsare directly above the bucket,and rest on
the top of the chest. These spouts are cut from a sheet metal plate which
forms the bottom of the reservoir, the center of the plate being cut away.
The dry earth isintroduced into the hollowback, the base of which is in
connection with the space above the chest from the reservoir. To carry
the earth containedin the reservoir to the spouts two rings are employed,
which are revolved on the bottom of the reservoir by means of pawls which
are operated by the cover, ratchet notches being cut in the top edges of
each of the rings. The lower edges of these rings are cut and bent to form
buckets for carrying the earth toward the center as they are revolved.

Improved Harvester.

Christopher Lidren, La Fayette, Ind., assignor to himself and R. Jackson,
of same place.—This invention censists of a pair of grab and carrying rakes
suspended from a crane which is mounted on the platform of a two wheeled
machine hinged to the truckframe. The crane may be any shaft arranged
to swing it forward and back, and so adjusted as tohold the grab rakes dur-
ingthe time they are gathering the grain into a gavel,and also while they
are detaining it. The rakes are so arranged, and have rakes to actuate
them 8o contrived, that they are presented in an open condition above the
grain on theplatform at either end of the latter; they are then dropped
down 80 that the ends of the fingers project below the grain $hrough open-
ings in the platform; then brought together at the middle, moving parallel,
or nearly 8o, to the plane of the platform, raking the grain together in a
gavel and securing it. They are next raised and swung around to the rear,
andloweredand openedto discharge the gavel,after which they are thrown
out of gearandallowed to remain until grain enough foranother gavel has
fallen on the platform, when they are put in gear again, raised, swung for-
ward over the grain, and presented for taking another gavel, as before.
The swinging of the crane is effected and the mechanism for raising, lower-
ing,opening,and closing therakesis 8o contrived and actuated by cams of
peculiar construction on the axle that the whole is exceedingly simple in
construction, and the operation is in no way impaired or hindered by the
oscillations of the platform and the truck relatively to each other.

Improved Street Car. :

William T. Jenks, Toledo, Ohio.—The object of this invection 18 to so
construct the cars of streetrailroads that the body of the car may be re-
versed without the use of a turntable and without detaching the horses.
A wheel is rigidly attached to the top of the frame of the truck, in the cen-
ter of which is the king bolt. This wheel is made in two parts, or with a
projecting flange on itsrim. On the bottom of the carisa wheel of cor

responding diameter. Hooks are attached to the bottom of the car, which
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| hook over the projecting flange and hold the two wheels in contact,the
i wheel being the foundation upon which the body rests, and the king bolt
| the center upon which it turns. A spring lever is arranged on the front
: platform of the car, having a foot piece at its froni end and a stop pin at
! the back end. A spring, which bears upward against the forward end of
T the lever with a constant pressure, throws the pin down, so that it engages
; with holes in the wheel when either end of the body is in proper position.
: Toreverse the car, all the driver has to do 18 to bear with hisfoot upon the
‘foot plece while he turns his horse round half a revolu‘ion to the other
‘- end of the truck. This action reverses the car, the team or horse being at-
tached to the end of a draft bar, which is fast to the bottom of the car. The
brake lever is connected to the king bolt as a fulcrum. The advantages
over the ordinary street car are that the driver always occupies the same
platform and the same position in regard to the fare box,and the heavy ex-
pense of a turntable is avoided.
Improved Extension Table.

Mathias Hofmann, Darlington, Wis.—This invention relates to a new con-
struction of extension table. The table top is connected by toggle joints
with the extension frames that constitute the table frame. Legs, in suita-
ble number, support the table frame at proper hight. Each of the two
framessupports, near its outer end, a piate, which, when the table is con-
tracted, is directly under the top. When, however, the two frames are
drawn apart, the top drops between the two platesandon a level with them
80 that then these plates form extensions of thetable top. In order to
contract the extended table,the top must first be raised to enable the
plates to pass under it. When the table 18 contracted, the leaves may be
doubled, being jointed for that purpose, so that their outer sectionsare
placed horizontally against the ends of the top to furnishshort extensions
thereof.

Improved Milk Cooler.

Frank S.0Oakes, Cattaraugus, N. Y.—Thisinvention relates to a new appa-
ratus for cooling the milk of which the cream {is to be used for churning. It
consists in so arranging waterconductingpipesthat the warmest milk and
coolest water,and vice versa, willalways be in thesame or approximately
the same plane or locality. The milk chamber or vessel in which the milk
is to becooled is made of sheet metal, of rectangular form. A watercham-
ber surrounds the vessel and holds the same suspended by means of an in-
ner flange. The discharge pipe projects from the bottom of the vessel
through a hole in the bottom of the water chamber, and is packed by a
rubber plate. A plug closes the discharge pipe. The bottom of the vessel
is, at or near the middle, carried up to form a sort of partition. The parti-
tion is double,and contains two horizontal water conduits. The cold wa-
ter is poured into the upper pipe through an inclined spout, and flows along
the same, thence down into the water space within the water chamber.
The coldest water, being first applied to the upper part of the elevated bot-
tom, affects thus the upper stratum of milk. The warm part of the water
ascends and finally flowe out of the top of the vessel through a pipe. The
partition is perforated, so that the milk can circulate from one side to the
other of the vessel. Inlarge dairies several of these devices are placed
side by side, one slightly lower than the other, so that the water may from
one vessel flow intothe other until its temperature is nearly equal to that
of the milk, and then be discharged.

Improved Paper Bag Machine.

Truman Hotchkiss, Stratford, Conn.—This invention consists intheim-
provement of paper bag machines. The paper of which the bags are to be
made, being of the right width for the size of the bags when folded length-
wise, 18 wound in a large roll on a roller which is placed in the machine un-
dera table, immediately behind the feed rollers and the shears, from which
said roller the paper is to be fed at intervals through the shears to the fold-
ing apparatus by the principal feed roller, which will be moved exactly the
same number of turns each time in order to feed off the exact length of pa-
perrequired foreach bag. The paperso fedoutbetween the cutters comes
on the plates on either side of a rectangularrecess in the table, one edge
coming under a spring and the other edge under a bar, which falls upon it °
tokeep it down smooth and hold it 8o as to be drawn into the recess mostly
from the other side. The movable shear blade then comes down and cuts
off the length of paper to be folded. After the paper has been so delivered
on the plates the margin on the outside of the spring and the margin along
part of the end next to the cutters are pasted by bars, which till then rest
in a paste trough. These being suspended by arms are at the proper time
caused toswing over the paper and deliver the paste along the margins, and
then to return back into the trough again. The paper being thus pasted
and lying above the recess, is then pressed down into said recess forshap-
ing and folding the body of the bag by the long rectangular formersus-
pended above it, which comes down on thepaper, carryingit to the bottom
of the recess and folding it between its sides and the walls of therecess.
The parts of the paper tnen rising above the former on each side are then
folded over upon the top of the former, and pasted together. Thiscom-
pletes the construction of the bag, and it is then raised up out of the fold-
ing recess to be discharged off the end of the former by the raising of the
former itself, to admit another piece of paper below for the next bag to be
made. The discharger carries off the bag, along the table, till the battom
comes in contact with the endless belt carrier, which conveys it tothe front
of the folding roller above where a folding blade comes down upon the up-
perside of the bag, just behind the upper edge of the bottom,to break
down the upper side of the bag and tilt the bottom backward, so that the
lower edge of the bottom will be drawn in between the rollers,in such man-
ner that the cylindrical part of the bag will be folded down flat, and the
stiff bottom will be folded over on a portion of the part above in passing
between said rollers; at the same time the bag is delivered from the machine
on the chute, and the upper portion {8 then wrapped around the bottom by
hand,m:king a compact flat package that can be packed in boxes or bales
without injury to the bottom. The folding cavity, former, pastingappa-
ratus for the first pasting operation, the folding devices used in the con-
struction of the bag, and the discharger, are all arranged in duplicate on
two opposite sides of a frame or table, independent of the frame carrying
the feeding and cutting apparatus, and the apparatus for folding and dis-
charging the completed bag; and the devices foroperating the said parts,
8o farasthey are operative,apply to both in such mannerthat adoublema-
chinecan be provided with less cost and complication of machinery than
would be required for two single machines.

Improved Movement for Converting Motion.

Jefferson Peabody, Bangor, Me.—The object of thisinvention is tocon-
vert the oscillating motion of a beam, treadle, or leverinto the rotary mo-
tionof a wheel or pulley, for use on a sewing machine or other instrument
to be turned. The invention consists, principally, in connecting both ends
of the oscillating lever or beam, by cords, chains, or belts, with the same
side of the pulley to be revolved,so that whichever end of the lever maybe
depressed, it willdraw the pulley around in the directionin which the string
i8 being pulled, thus producing constant rotation of the said wheel or pul-
leyduringthe oscillations of the iever. -

Improved Folding Cradle or Crib.

Michael McNamara, Philadelphia, Pa.—This invention has for its object
to furnish an improved cradle or crib, which shall be so constructed that it
may be very compactly folded for storage and transportation. To the ends
of thehead and the foot boards are permanently attached the posts to
which are fastened the rockers when used. The side boards of the cradle
or crib are each made in four sections. The outer ends of the end sections
are each hinged to a post,so that all of sald end sections may fold in-
ward. The inner ends of the two mlddle sections are hinged to each other,
80 that their inner sides may fold together. The outer ends of the said mid-
dle sections fold against the outer sides of the end sections. The slat or
rack bottom of thecradle or crib, which is made in two parts, restsupon
rabbetsformeduponcleats. The outer ends of the parts of thebottomare
folded against thc end boards. The various parts of the cradle or crib,
when opened out for use, are secured in place by suitable fastenings con-
necting the middle sections to the bottom. A piece of cloth or netting is
detachably connected with the upper parts of the end boards, to form a
summer bed or hammock to allow the air to circulate freely around the
child. The cradleor crib {8 made wider at the top than at the bottom, so
that when folded there will be an open space between the folds or sections
of the side boards, into which the bedding may be packed. By this con-
struction, by passinga strap around the cradle or crib when folded, 1t will
occupy but little more space than, and may be carrled as easily as,a carpet
bag.
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Buginess and Levsonal.

The Charge for Insertion underthisheadis 81 a Line.

Inventors can obtain capital through the
N. Y. Exposition & Mf’g Co., 52 to 56 Broadway, N. Y.
Send for prospectus.

Buy Gear’s New Emery Grinding Machine,

Boston, Mass.

Nail Makers’ grindstones, Mitchell, York
Avenue, Philadelphia, Pa.

File Grinders’ grindstones, Mitchell, Phila.

Manufacturers of Agricultural Implements
and Farm Machinery, send catalogues to F.B. Thompson,
Macon, Miss.

Machine Picked and Country Moss. I. M.
Ferguson,-99 Peters Street, New Orleans, La.

An upright 16 h. p. Boiler, small Engine,
Shafting, light Power-presses, Drops, etc., for sale low.
T. H. Laramee, P. 0. Box 798, Bridgeport, Conn.

Wanted—Patent Office Reports, 1864, Vol.
18t, Text. Also any issues from office previous to '49—'50.
Condition and price to P. O., 4769, New York.

A Patent for Sale—A Self-Working Revol-
ving Rocking Chair Fan Attachment. Apply to the
inventor, W. H. Fletcher, Jr., 78 Ave. D, New York City.
No Agents need apply.

Bakers’ Ovens—Would like to hear from
inventors. Send circular, with price, F. Thorn, Erie, Pa.

M’f’rs. can add to their list of fproductions
by calling on the N. Y. Exposition & M’fg Co., 52 to 56
Broadway, N.Y.

Painters and Grainers by the thousand do
their best graining quickly with Pat. Perforated Metal-
lic Graining Tools. J.J.Callow, manuf.,Cleveland,Ohfo.

VWanted—A first class Machinist, with some
capital, to take an interest in an established Foundry
and Machine Shop in Minnesota. Address Box 1269, P. O.,
Rochester, Minn.

For Sale—A No. 4 McKenzie Blower. Has
been in usc three years. Address D. DeHaven & Sons,
Pittsburgh, Pa.

Buy Planing and Moulding Machines of
Gear, Boston, Mass.

Patentees realizc benefit from their inven-
tions through the N.Y. Exposition & M’fg Co., 52 to 56
Broadway, N. Y

Universal Chucks. Fairman & Co., Balt.,Md.

For Hand Fire Engines, Price $300 to $2,000.
Address Rumsey & Co., Seneca Falls, N.Y.

Over 800 different Style Pumlgs for Ten-
ncrs, Paper Mills, and Fire Purposes. umsey & Co.,
scncca Falls, N. Y. —

Screw and Drop Presses, Fruit Can Dies and
Dics of every description. Thomas & Robinson, Cinn.,O.

Brown’s Coalyard Quarry & Contractors’ Ap-
paratus forhofstingandconveyingmaterialbyiron cable,
W.D.Andrcws & Bro.414 Waterst.N. Y.

‘The Berryman Heater and Regulator for
Steam Boilers—No one using Steam Boilers can aftord to
be without them. I.B.Davis & Co.

Wanted—Agents to travel and sell “ Stil-
well’s Pat. leei‘xtractlng Heater,” and * Eclipse Tur
binc Watcr Wheel,” on commission. Liberal induce-
ments to good parties. Stilwcll & Bierce Manufacturing
Company, Dayton, Ohio.

Belting as is Belting—Best Philadelphia
Oak-Tanned. C.W. Arny, 301 and 303 Cherry Street, Phil-
adclphia, Pa.

J.R.Abbe, Manchester,N.H., sells Bolt Vises.

Circular Saw Mills,with Lane’s Patent Sets;
more than 1200 in operation. Send for descriptive pam-
phlet and price list. Lane, Pitkin & Brock, Montpe-
ller, Vermont.

‘We wish to correspond with some party who
understands bleaching and refining ofls. Any one who
can bleach a dark, mixed ofl, so as to make it a clearmer-
chantable article,will be well paid for doing it, orfor the
process. Samples sent on application to Lock Box 199,
Pawtucket, R. I.

For 8,10,12 & 15 horse Steam Engines, with
Link, cut-off, and reversing motion, address, for circular,
E. West, Lockport, N. Y.

Plow Shares, Mold Boards,Cultivator Teeth,
&c., cast to order, by Pittsburgh Steel Casting Co.,
Pittsburgh, Pa., of steel which carn be workedsame as
wrought steel. All work warranted.

Tree Pruners and Saw Mill Tools, ierove-
ments. Send for circulars. G.A.Prescott,Sandy Hil], N.Y.

Five different sizes of Gatling Guns are now
manufactured at Colt’s Armory, Hartford, Conn. The
larger sizes have a range of over two miles. These arms
are indispensable in modern warfare.

'The Berryman Manuf. Co. make a specialt;
of the cconomy and safety in working Steam Boilers. I.
B. Davis & Co., Hartford, Conn.

Steam Boiler and Pipe Covering—Economy,
Safety, and Durability. Saves from ten to twenty per
cent. Chalmers Spence Company, foot East 9th St., New
York—1202 N. 2d St., St. Louis, Mo.

Needle and Clock Machinery of ever§
scription of the most Improved Styles. Hendey
Wolcottville, Ct.

Shafting and Pulleysa specialty. Small or-
ders filled on as good terms as large. D. Frisble & Co.,
New Haven, Conn.

All Fruit-can Tools,Ferracute,Bridgeton,N.J.

American Boiler Powder, for certainty, safe-
ty,and cheapness, * The Standard anti-incrustant.” Am.
B. P. Co., Box 797, Pittsburgh, Pa.

Williamson’s Road Steamer and Steam Plow,
with rubber Tires.Address D. D. Willlamson, 32 Broad-
way, N. Y., or Box 1809.

For Steam Fire Engines,addressR. J. Gould,
Newark, N. J.

Peck’s Patent Drop Press. Milo Peck & Co.,

Ncw Haven, Conn.

Always right side up—The Olmsted Oiler,

nlarged and improved. Sold everywhere.

For Solid Wrought-iron Beams, etc., see ad-
vertisement. Address Union Inon Mills, Pittsburgh,la.,
for lithograph, etc.

Minin%’d, Wrecking, Pumping, Drainage, or
Irrigating Machinery, for sale orrent. See advcrtisement,
Andrew’s Patent, inside page.

Patent Gearing—Great Strength, Durable,
Noiseless, Cheap. J.Comly, 148 Ten Eyck St., Willlams-
burgh, N. Y.

Gauges, for Locomotives, Steam, Vacuum,
Air, and Testing purposes—Time and Automatic Re-
cording Gauges—Engine Counters,Rate Gauges,and Test
Pumps. Allkinds fine brass work done by The Recording
Stcam Gauge Company, 91 Liberty Street, New York,

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

de-

ro’s,

C. B. Colton & Co., West Gorham, Cumber-
land county, Maine, Agents for the Sale of Patents.
This Firm {is reliable.

For the best Endless Bed or (Farrar) Sur-
facer, address Davis, Hatch & Co., 436 North 12th Street,
Philadelphia, Pa.

Machinists—Price List of small Tools free ;
Gear Wheels for Models, Price List fgee; Chucks and
Drills, Price List free. Goodnow & Wightman, 23 Corn-
hill, Boston, Mass.

Boynton’s Lightning Saws. The genuine
$500 challenge. WIill cut flve times as fast as an ax. A
six foot cross cut and buck saw, $6. E. M. Boynton, 80
Beekman Street, New York, Sole Proprietor.

Diamonds and Carbon turned and shaped
for Philosophical and Mechanical purposes, also Gla-
zier’s Diamonds, manufactured and reset by J. Dickin-
son, 64 Nassau St., New York.

Absolutely the best Protection a%ainst Fire
—Babcock Extinguisher. ¥. W. Farwell, Secretary, 407
Broadway, New York. . )

Steel Castings “ To Pattern,” from ten lbs.
upward,can be forged and tempered. Address Collins
& Co., No.212 Water St., N. Y.

The Berryman Steam Trap excels all others.
The best is always the cheapest. Address I. B.Davis &
Co., Hartford, Conn.

For best Prosses, Dies and Fruit Can Tools,
Bliss & Williams, 118 to 120 Plymouth St., Brooklyn, N.Y.

A Superior Printing Telegraph Instrument
(the Selden Patent), for private and short 1ines—awarded
the First Premium (a Silver Medal) at Cincinnati Expo-
sition, 1872, for ¢ Best Telegraph Instrument for private
use ""—is offered for sale by the Mercht’s M'f’g and Con-
struction Co., 50 Broad St., New York. P. O.Box 6865.

F.H.
turning solid emery wheels ?

C. asks: How many 12 inch bastard files can
a good workman cutin an hour by the olll method?

J. L.S.says: How can I make soft water
hard? Has hard water less solvent power than soft ?

J. K, Jr.,,says: I would like to know of a
process by which I can soften plaster that has been long
set and 18 very hard. I want to remove globes from
lamps, etc.

E. B.asks: Will an achromatic telescope,
with 1} inches object glass,and 23 inches long when ex-
tended, answer for the telescopic portion of a spectro-
scope?

J. M. asks: What method is employed by
mechanics to trace a spiral on an octagonal or round
stick of timber,6 or7inches diameter, to make what is
called a conveyer or creeper, to carry grain or flour?

J. L. S.says: Moths have got into my rep
covered furniture and are grddually eating it up.
They appear to be in the interioramong thehair. Can
you tell me how I can destroy them without having the
furniture re-upholstered ?

W. F. D. would like to know of the where-
abouts of the Master Mechanics’ Assoclation, when the
next meeting take& place, who are the oficersand where
they reside, and if they offer a premiuw.of $25 for the
best plan for remo'ving snow from raflroad tracks. If he
could invent a plan that would do it succcssfully, would
it be worth while to secure a patent?

S. wants a good white preservative for
wood work on buildings which are exposed to sulphur-
etted hydrogen from sewers. White lead turns yellow
in a very short time, and zinc is not much better. No
joints can be kept tight on these buildings, which are
erected on piles on river sides and are exposed to the
shocks of boats.

A. O.asks: Why is it that the water in a
kitchen boiler will not become hot when there is a leak
in the supply pipe? I hadsuch a case a few days since,
where the boiler had not been hot for a number of
weeks. Ifound that the valve of a water closet in the
yard was leaking ; as soon as Irepairedit, the water in
the boiler became as hot as was necessary.

J. K. W. agks if some correspondent will
inform him as to whether the use of coal or kerosene ofl
on hones is injurious to the stone or the steel; “I have
used it for several years, but some mechanics say that it
is injurious to chisels and plane bits, causing the edges
to crumble or break off. Its cheapness is in its favor,
and it does not gum like other oils.”

W. A, 8. says: I have a house that was
plastered in the coldest weather of this winter, and I
put in stoves to dry it. I drove the fires so hard that the
walls are colored in some places with the smoke or gas.
Can some one inform me of a whitewash that I can ap-
ply to cover up the stains, which willnot cause paper to
peel off if Ipaper the house in the fall? The paper
hanger says that it will not do to paper before the plus-
teris thoroughly dry. What had I better do ?

R. W. sa{s : I am making an article, of
many pieces of black walnut, so put together as to fold
up. The joints are made by screws. As the joints must
be tight, the screws turn outward in operating it. For
more than a year I have been tryingexperiments to rem-
edy this. Thebest I have done is to use flat head screws
with tallow on the shank and head. But even then the
screws will turn when driven up quite tight. Rivets are
not desirable. If any one knows of a better way, I
should be glad to hear from tim.

W. C. agks: Is there anything with which
Ican fasten leather to iron that is constantly immersed
in water? Is there any metal of which I chn makea
ring that will expand while being put on and contract in
contact with pressure, so as to form a watertightjoint ?
Ihave 10 rams packed with leather; they work very well
for two or three days, but then commence leaking. The
only wayin which I can stop them is by caulking with
cotton yarn, which only lasts for a short time.

W. V. J.says: I have asectional boat, com-
posed of zinc with a wooden bottom and end boards. In
transporting it to the country it became sostrained as
to makeitleak badly. The zincis fastened to the wood
with galvanized nails and white lead. I usedpitch on
the seams but it wore off too quickly, and did not stop
the leaks. The boat scraped en bottom of river on go-
ing over rifts. Would enamelled cloth put on with ma-
rine glue stop the leaks? Would it stick to the paint on
the boat, or should I use asphaltum, melted and put on
like paint? Would it wear off easily and would it stand
the heatof the sun? Is there any other cement or pre-
paration I could use? What are the constituents of ma-
rine glue ?

merican,
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M. says: I want to know if a 6 inch double
belt will grlve as much power as a 12 inch single belt, on
asmooth surface. Will not a 12 inch single belt do three
times as much work as a 6 inch double belt? Does it
not take more power to drive a double heavy 6 inch belt
thana 12inchsingle belt? What material for a pulley
face I8 the best for getting the most power, mahogany,
leather, polished iron, or rough iron? Answer: We
should expect rather the best result from the double
belt, if stretched to same tension per square inch of sec-
tion,and properly laced or riveted. Leather covered
pulleys are best. Consult the papers of Mr. J. H. Coop-
erin the Journal of the Franklin Institute for the past
two years. They form a perfect encyclopedia on the
subject.

C. F. S. says: A train of 100 cars must as-
scend a grade too heavy for one engine, and a second one
is called on. Now where should the engines be to ac-
complish the best results, both in front, or one in front
and one in rear, or one in front and one in the middle, or
one in rear and one in middle? I claim that if both are
ahead, they are not drawing alike, one draws on the fol-
lowing and vice versa. I claimthat they will work best
with one ahead and one behind, each engine pulling and
pushing 50cars. Answer: Merely as amatter of conveni-
ence, we should suppose it better,on astraight track, to
placeboth eugines together, so that the engineers may
communicate with each other and work together. On a
curve, i1t would be better to give each a half of the train,
probably.

B. C. B. says that G. S. N. speaks of using
petroleum for taking the scale off the flues of boilers.
“T would suggest to all who have dificulty in that way
to use )4 gallon petroleum and from 6 to 10 1bs. of sal
soda to a fifty horse power bofler. I have been usring
this for six months, putting the quantity named once in
every two weeks in the boiler,and I find 1t both cheap
and cffective. It should be put in after the boiler has
been thoroughly cleaned.”

R. M. R. says: Iammaking a copper boiler.
It 18 10 inches long and 5 inches diameter, and 18 to be
brazed together. The ends of the boiler are convex out-
wardly; and having brazed in one head, how can I put the
other in? Are there any rules applicable to find the
dimensions for small boflers to suit engines? Answer:
There are no rulesapplicable to very small boilers. They
vary too greatly to allew of general rules. Drill a hole
in the head, put in a steady pin, or screw or solder on a
slip of tin for a handle by which to steady the head. Then
proceed as with the other one.

A. T. B. says: What size cylinders (for
double engine) should I use in a twenty-five foot boat ?
‘What is the best style and size of screw to make ten miles
per hour? Ihave gota double engine 8% inch stroke by
835 bore; willit do? Auswer: See answer to A. & Y.,
page 75, current volume of the SCIENTIFIO AMERICAN.
‘We should expect a very high pressure and a high speed
of engine would be required. Put in as large a *‘true
screw” as the boat will take.

Y. C. E. says: I wish to know a formula by
which I can calculate the number of gallons per minute
of discharge of a fire engine with an 8 inch cylinderand
the nozzle of the discharge pipe % of aninch diameter.
Answer: We have not at hand such a formula as is asked.
‘We should be obliged to any manufacturers of steam
fire engines who will give us useful statistics and rules
for propertioning them.

Q. D. asks: 1. How much water does an
ordinary canal boat draw, and what s the full depth?
2. There i8 a cylinder, 30 inches in diameter, with & pump
forcing water into it. The pump is 4 inchesin diameter;
and there is a discharge pipe from the cylinder,?2 inches
1n diameter. If a force of 40 1bs. is applied to the piston,
with what force shall I discharge the water from the
pipe, which is only % the diameter of the pump? If pos-
sible, I would like to know what pressure in pounds per
square inch the water exerts in its exit from the pipe.
Answers: 1. Canal boats are of different sizes. A large
boat draws 5% feet loaded, and is 100 feet long, 17 or 18
feet beam, and about 8 feet depth of hold. It weighs 60
or 80 tuns, and carries from 175 to 200 tuns of coal. 2.
The pressure will be somewhere about 2 pounds per
square inch, as a maximum ; experiment only can deter
mine {t.

A. H. G. says: To calculate the lap of a
slide valve, let A A be stroke of piston, and B, path of
crank. Space off or piston line A A the distance which
the piston must travel before steam is cut off (In this
diagram, at ¥ stroke). At this point, erect the perpen-
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dicular line C, striking B at A’/; draw the diagonal D,
striking piston line at H and crank path at A. Now as-
certain the travel of the valve, take half it,and with the
dividers set at half the travel, set one legat H, for a cen-
ter,andscribe the arc terminating at G G; draw the
diagonal F. The space from H to F i8 the required lap;
from F to E, the opening of port. Answer: The con-
struction 1s conveniently made and is accurate.

G. W. M. says: I am learning to electro-
plate with a galvanic battery. My battery and connec-
tion wires seem in perfect working condition and the
battery begins to act when the positive and negative
wires are joined together; but when these are immersed
in the gold or silver solution, the battery power seems
to subside altogether unless I connect them in the so-
lution, when the negative receives only aslight coating.
Can you tell me a remedy for the defect? Answer: All
metals are electro-positive, and are attracted from their
solutions to the zinc or negative pole of the battery,
and whatever substance they may be in combination
with passes to the positive pole of the battery; if you
are plating a teaspoon or any article about that size,
with silver, you must solder or otherwise fasten to the
wire leading from the positive pole of the batterya
sheet of silver, about three inches square; hang this
sheet in the silver solution; then having carefully
cleaned and connected the spoon with the negative pole,
suspend it in the solution about three quarters of an
inch from the sheet or plate. In most electroplatingthe
plate fastened to the positive pole must be of the same
metal you wish to coat with. Thus for gilding a gold
plate, for copper plating, a copper plate, is used. This
plate or sheet is gradually consumed to keep up the
strength of the solution, but it has also another impor-
tant use as an electrode. Although metal 801utions are
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good conductors of electricity, they are poor compared
with the metals themselves ; and the plate serves as an
electrode to conduct the battery current to many parts
of the solution at once ; thereby enabling more electric-
ity to pass,and consequently to deposit more metal. The
telegraph companies connect their earth wire with the
water pipes, on the same principle, and it is here where
you fail ; connect your positive wire with a sheet of
metal (the thicker it is, the longer it will last) and you
willhave no trouble in depositing the metal thickly and
heavily, with even a moderate battery power.

W.W. The rules formerly in use were
based, as are those given in the letter of our correspon-
dent,upon the diameter of cylinder, and were about
right twenty-five years ago,simply because the range
in sizes of engine, as well as in pressure Qf steam, etc.,
was very limited. In fact, however, the majority of
suchrulesare not based onany true laws of proportion.
Accurate rulesare given for the principal parts of en-
gines by the authorities noted at page 106 of present vol-
ume of the SCIENTIFIC AMERICAN. Our editorial col-
umns will occaslonally contain articles which will more
fullyreply to our correspondent. He and his shopmates
should spend some of their leisure hours in the study of
algebra, after perfecting themselves in arithmetic, in
order to be prepared to study those treatises.

Baltimore. We have received a communica-
tion with the above signature, without date, and unac-
companied by the name and address of the writer. We
shall be pleased to reply to the question asked when
sent us in proper form.

0. A. asks: How many screws of onc foot
diameter, at a speed of one hundred revolutions per
minute, would a keel boat 16 feetlong x 4 feet wide x 2§
feet high, use, to run the boat, when empty, at a speed
of a mile in 15 minutes? Answer: See page 75, current
volume, SCIENTIFIC AMERICAN, answer to A. & Y. Two
screwsaresometimes used; never more than two.

A. H. S.asks: Whatis your method of com-
puting the power of stationary engine? Answer: Mul-
tiply thearea of piston, average pressure upon it per
square inch throughout the stroke, the length of stroke,
and twice the number of revolutions per minute, togeth-
er; then divide by 83,000 to obtain the actual horse
power.

- J. H. B. says: Is steam in a boiler under
pressure a conductor of electricity? What is the con-
ducting power of water as compared to ifron? Answer:
Steam is not a conductor of electricity. Water is usual.
ly considered a conductor, but the metals are all infl-
nitely superior to it.

C. 1. says: I would like to know what por-
tion of the power of the engine is usually used to carry
the piston and conneccting rods, or how much power is
used to carry a hundred pounds of piston rod with two
feet stroke, making two revolutions per second? An-
swer: As an average, the pressure onthe pistonrequired
to move the engineitself varies,from 8 or 4 pounds per
square inchin smallengines down to from1to 2 pounds
in the largest sizes.

J. H. agks if the ‘“steam man” has ever
walked or run by steam with the feet upon the ground ?
‘‘Irefer to the steam man first exhibitedin New York city
and afterwards through the United States. Isit possible
for it to walkor run with the feet upon the ground,as
constructed and exhibited?’”’ Answer: Yes; we believe
it can and does.

J.B. J. says: The San Francisco Sunday
Chronicle contains an article purporting to be a report
from the United States Consul at Bruges, Belgium, to
our Secretary of State, from which it appears that a cef-
tain “International Board of Subterranean Exploration'
have been boring into the earth for many years, and have
at length reached the depth of 37,810 feet, at a place
called Dudzeele in Belgium. Among other important
discoveries was one which was quite unlooked for,
namely, the annihilation of some of the party by-the
molten earth, which was pouring up through the perfo-
rated shell and which, according to one savan, would
continue to low forever ; accordingto another,it would
only flow sufficiently long to inundatc Holland, Belgium,
Denmark and a few other unimportant localities, filling
up the North Sea with lava and connecting England
with the main land, etc. These ideas are slightly novel,
but I have seen no mention made of them in the SCIEN-
TIFIC AMERICAN, my oracle in such things. Ifeel a lit-
tle skeptical at present ; but if you are posted and will
endorse the above, I suppose I must button my faith to
it. Answer: We are flattered by the expressions of con-
fidencefrom our correspondent, but we decline to en-
dorse the statement of the California journal. Itis not
probable that the earth’s crust could be pierced, not
only to a depth of 7 miles but entirely through to the
regions of fire, and the matter be kept a profound secret
from all the scientific world, except the Sunday Chron-
fcle of San Francisco.

J. A. L. sends us a stone, hoping that it is
a diamond,and asks whatit is. Auswer: We are sorry
to say the specimens prove to be water-worn fragments
of liquid quartz. In hardness and gravity they fall far
below the diamond.

‘W. M. asks for directions for kalsomining.
“If the walls absorb moisture too fast, what can be used
to prevent it? Will Spanish whiting do as well as Paris
white for kalsomining ?”” Answer: Put onseveralcoats
of the kalsomine wash, letting each drybefore applying
another. Spanish white and Paris white are the same
thing. See page 351 of our volume XXIV.

F. D. asks: What kind of engine is used
in the Lay torpedo that was tried at Newport a short
time since, and how much power did ituse? How many
cells are therein the battery used as motive power?
How much would the engine and battery weigh to make
half a horse power? Answer: See page 385 of our vol-
ume XXVII.

J. M. asks: Is there any work in English,
French or German, that gives practical instructions for
laying out the teeth of wheels in actual construction?
Answer: Read J.I. Hawkins’ translation of M. Camus’
treatise on the teeth of wheels. If a copy of the “Engl-
neer’s and Machinist’s Agsistant” is accessible, read the
article on gearing, which is about the best treatise, for
general purposes, published. An excellent abstract of
thisarticle will be found in Appleton’s ¢ Dictionary of
Mechanics.”

J. B. sends us some mineral specimens, and
requests an opinion as to their valye. Answer: All the
specimens are only varieties of chalcedonic quartz. The
one (weighing about 10 grains) which {8 dark red and
translucent {s the variety called carnelian, and is the
only one which a lapidary would want. But small car-
neliansare of little value. The cutting gives the chiet
‘value to nearly all gems.

.

T. B. wants a recipe for making bronzed
lacquer for gas fixtures, and asks if there are any works
on lacquers andbronzes? Answer: Read Byrnes’ “Prac.
tical Metal Worker’s Assistant,”
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S. B. asks: Isit necessary to have a venti-
lator on the top of an icehouse? Theicehouseis entire-
1y out of the ground, and I was told that, unlessI put a
ventilator in, ice would not keep in it. Answer: Forthe
preservation of ice, ventilation is unnecessary.

T. B. asks how to calculate the capacity of
square and round tanks. Answer: The capacity of a
square tank is the length, breadth,and depth multiplied
into each other. The capacity of a round tank is the
depth, the square of the diameter and the constant
1854 multiplied into each other.

S. A. says: We have two boilers 14 feet
long, 5 feet diameter, with 107 three inch tubes in each
boiler. The bricklayer built the bridges 5 inches from
the bottom of boilers, and gradually sloped the brick
to within two inches of the boiler at back end. He like-
wise built the bricks close to the boflers along the sides,
18 inches from thetop tubes. The chimney1s110feet high,
which causes a very strong draft. Question: Are the
bricks too close to the boflers at back end, and should we
gain more heating surface on the sides, by having the
brick work close to the boilers nearer water line? We
burn fourteen cords of wood per day; we think 1t 18 too
much. Answer: The brick work at back end should ap-
proach the bofler closely, unless it checks the draft. As
we are not told how much work is done by the 14 cords
of wood, we cannot form an opinion as to whether the
amount is extravagant or not. The heatingsurfaces of
the boiler should be uncovered by brickwork nearly up
to the water line.

S. L. C. asks: What is the most economical
method of using steam in a rotary engine? Would it be
advisable to admit the steam twice during each revolu-
tion, and, at each admission, use its expansive power to
drive the piston through one quarter of the circle? I
would like to purchase the right of a good rotary steam
engine. Have any of your patrons such a one to sell?
Answer: There are many rotary engines in the market,
and the number patented is very great. Some of them
are probably efiicient, but we know of none which have
been tested, by reliable and skillful engineers, with re-
sults that have justificd publication. There were sever-
al exhibited at the Fair of the American Institute last
fall, which attracted some attention. The same natural
laws govern the action of steam in a rotary as in a recip-
rocating engine.

J. B. asks our opinion on feeding a flue
boiler 18 feet long by bringing the feed pipe through the
boiler head near the bottom in the usual way, and run-
ning it up inside the boiler between two 16 inch flues, the
sald flues being 3 inches apart and 3inches from side of
shell. He furthersays: Why not feed there as well as at
bottom of boiler and on first sheet? What would be the
difference, and would there be any danger in so doing,
the said boiler beingover a puddling furnace ? Answer:
Feeding there will do as well. Keep the discharge open-
ing well under the water line, however, to avoid inject-
ing the feed water into the steam space, if the water
should be carried low.

W.R. asks: Will a pendulum vibrating in
a vacuum, free from friction at the point of suspension,
ever cease to move? If two pendulums of the same
length, metal and pattern, one weighing 10 pounds and
the other 1 pound, commence vibratingin the air at the
same instant, free from all irepediment except the fric-
tion of the air, which of the two willstop first? Answer:
A pendulum vibrating in vacuo, on a frictionless arbor,
would never stop. In air,the heavier the pendulum, the
longer will motion continue.

C. E. C. says: Will you please inform me
what decarbonized steel is, and how it is made? How
do it and laminated steel compare for use in gun bar-
rels? Answer: The terms are not recognized by metal-
lurgists, but are trade designations. We are not certain
as to the other points of the inquiry. A ‘“low steel”
contalning about one half of one per cent carbon, and
free from impurity, is the best material known to engi-
neers for purposes requiring both strength and tough-
ness.

J. 8. B, of Mich. The mineral you send is
iron pyrites, of no value. Write directly to the party
about the piano invention. His address was published.

H. W.U. asks: Why are there not more
low pressure steamboats on the Mississippi river, or are
there any at all? Answer: Because the water of the
Mississippi is seriously laden with earthy matters; be-
cause the shallowness of that river,and of its tributa-
ries, makes it necessary to adopt the lightest possible
style of machinery,and because the high pressure non-
condensing engine, with plain cylindrical boflers, appar-
rently best fulfils the requisites of successful engineering
there. With surface condensation it seems to us not at
allimprobable that condensing engines would succeed.

C.M. N. says: I would like to know the
pressure (on a check valve for ¥ inch pipe, the steam
pressing upward on the mound-like face of said valve)
required to raise a weight of 60 pounds. The valve has a
facc like a watchcrystal. Some time last summer or fall,
sald valve, acting as a safety valve, would not work on
account of the stem, which had suddenly become too
tight, although 1t had been used for about 18 months and
I never had any trouble with it before. I think it is get-
ting as bad as ever. Please explain. Answer: 1. The
pressure per square inch is the same as for a valve with
a flat face. 2. Examine the valve and stem and you will
be able, probably, to determine, for yourself, the cause
of trouble. That is what we should find it necessary to
do before we could reply to the question asked.

H.P. 1 asks: 1. How much water will be
discharged per minute by a pipe 4} inches diameter from
a source 13 miles distant with a fall of 75 feet; and to
what hight will water be thrown at the point of delivery
through a given sized nozzle? 2. How much water will
be discharged by such a pipe under same circumstances
into a distributing reservoir sixty feet high, that s, fif-
teen feet lower than source? Answers: 1. About 80
cubic feet. 2. About 12 or 15 cubic feet.

H.J. D.says: 1. What is the difference be-
tween cold water and steam pressure in testing steam
bollers? 2. Is there any danger in covering steam pipes
with hair felting, the steam not being superheated and
oll kept from the felting? 8. Is there any danger of
spontaneous combustion to be apprehended from waste
filled with the petroleum ofls, parafiin, etc.? Answers:
1. There isno difference in the amount of pressure ex-
erted. Hot water expands the metal of the bofler, and
closes up slight leaks, and thus places the boiler under
conditions more clesely approaching those of every day
use, under steam. 2. No. 3. We are not certain that
there would be absolutely no danger. There would cer-
tainly not be nearly as much as if the ofls were animal
or vegetable.

J. P.agks: With what force will water
falling in a vacuum,from a hight of twenty feet, strike
upon every square inch of surface at the bottom ? An-
swer: It is generally found to be equal to twice the pres-
sure due to the hight of fall.

J.M. W. agks: What are the component
partsofcoal ashes ? Answer: These vary with thespecies
and quality of the coal. Pennsylvanian anthracite coal
glves: Carbon, 90-45, hydrogen, 2:43,0xygen, 245, ash 4°67;
Newecastle cannel coal gives: Carbon,78'06, hydrogen, 580,
oxygen, 3'12, nitrogen, 1-85, silicon, 2?2, ash, 894; Penn-
sylvanian bituminous coal gives: Carbon, 68'82, volatile
combustible matter, 17:01, and ash, 13-35.

S.8. says: I am running a 12x20 engine for
saw mill. The boller is a two flue, 22 feet long by 42
inches diameter, with a usual pressure of 60 1bs. When
the engine runs at about 200, the boiler shakes to a fear-
ful extent. What makes it shake? Is there more dan-
ger of explosion when a boiler shakes than when it
standssteady? Answer: If, as we presume, the boiler
and engine are mounted on the same frame or the same
foundation, the boiler is probably shaken by the engine,
the reciprocating parts of which are not balanced for so
high a speed. A boller already too severely strained
might be exploded by a severe * shaking,” as, possibly,
were thrce of those at Pittsburgh, the other day, by
the explosion of the fourth.

J. P. N.says: I would like to have an ex-
planation of the sun dogs. In the summer 0f1831,in the
afternoon, sun about an hour and a half high,I saw two.
one on eachside and on aline with the sun; but I do not
remember to have seen the upper one, nor anything like
a circle, and the two were not very bright. This morn-
ing,February 18, at half past 8, I observed, for some ten
minutes, two bright ones, one on each side of the sun
and one above it, not quite so bright but longer; and be-
tween them and below was formed nearly a complete
circle of pale white light similar to a circle around the
moon. The colors were yellow and orange. Answer:
The halo around the sun, called parhelia, and the mock
suns are due to the refraction of light occasioned by
floating solid particles of ice in the air. Such, at least,
is the explanation given by Brewster and others.

M. asks: Is it necessary to keep quicksilver
from the air? Inconfining it in one of the hollow glass
tubes used on steam boilers for water gages, what could
Isealtheends with? What is the red liquid used in
thermometers ? Answer: Quicksilver ought to be put
up in stoppéred bottles to keep out the dirt and prevent
the formation of a film of oxide on the surface in warm
localities. It is a poisonous substance and must be
handled with care. Where mercury is employed about
steam bollers, it 18 well to protect its surface with a lit-
tle glycerin. The red liguid in thermometers is usually
alcohol tinctured with an aniline color.

M. D. asks: What is the best wine made,
and its value; and is it made in Germany or France?
Please state which is the best produced in the said coun-
trics, and i{ts value, and the quantity grown in each
country. Answer: The best wines come from Germany
and France. Champagne {8 a true grape wine, and 18
chiefly made in France. Thestatistics of production we
have not at hand.

W. M. asks: In what volume and number
of the SCIENTIFIC AMERICAN was the best way of mak-
ing collodion published ? Answer: It 18 easier to give
the best process for preparing collodion than to hunt
up an old reference. Dr. Van Monckhoven recommends
the following : Dissolve 10 drams pyroxilin (of no mat-
ter what quality) in 1 quart each of alcohol and ether ;
pour the liquid into a vessel holding 10 quarts of water
and shake well. The resulting precipitated pyroxilin
is placed upon a filter of muslin, washed and dried, and
is found to weigh from 5 to 9 drams. This product is
only feebly inflammable, almost totally soluble in alco-
hol, and,even if obtained from the most inferior gun cot-
ton, it willproduce verysuperior collodion. No matter
in whatmanner the collodion is iodized, its consistency
will remain the same. Iodide of cadmium does not
thickenit,asisthecase with ordinarycollodion. Neither
do fodides of sodium and ammonium make it thinner.

T. L. sends a sample of boiler deposit and
asks how to treat it. Will a large filter remove it,if
boiledbefore flltering? WhichshallIfilter through,hard
or soft wood shavings? How shall I remove the scale
from boiler,which is small? What is the deposit? Will
itadhereto wood? What shalll apply to a shingle roof
tomake it less Hable to burn in case of fire? Answer:
The incrustation is chiefly sulphate of lime with organic
matter. Tannate of soda, to be obtained of wholesale
chemists, with directions for ﬁse, {s said to prevent the
formation of deposits in boilers.

C. says: Please tell me the best ingredient
to make faded hair a nice dark brown, without injury to
hair or scalp. Answer: We have seen {t stated in a
German journal that the following hair dye is entirely
harmless, but do not recommend anyone to use this or
any other preparation. Mix 10 parts of the subnitrate
of bismuth and 150 parts of glycerin, and heat in a water
bath ; gradually add caustic potash solution under con-
stant stirring until a clear liquid is obtained, and then
render the whole neutral by means of a concentrated
solution of citricacid. Enoughorange flower water 18
added to make the whole liquid weigh 300 parts. A
small quantity of a solution of an aniline color to suit
can then be put in to complete the preparation.

A, L. asks whether the mineral enclosed in
his letter is of any value, and of what it 18 composed.
Answer: It 18 specular iron ore, a variety of hematite.

S. B. D. says: Please examine the enclosed
four specimens of minerals and tell me what they are,
and of what value. Answer: The fragments are too
small for satisfactory determination. No.1 is calcite;
No. 2 appears to be zinc blende; No. 8 {8 ferruginous
quartz, and No. 4 resembles red hematite.

G. E. B. asks how to temper steel shanks
for shoes, a quantity being done at once. See page 139
of our current volume (A. O.’s answer to L. H. W.)

B. W. C. asks how to find the length of the
line B C,in ouranswerto F.E. D. on page 123 present
volume. Answer: B C1s the square root of the differ-
ence between the squares of A C and A B.

F. 8. says, in answer to T. C. C. who asked
how to remove scale already formed on the internal sur-
face of a bofler: Youmay use common sal soda solution
inyour boller to remove scale if it be sulphate of lime. I
had the same trouble once, and could keep the boiler
perfectly clean by the constant use of the sal soda solu-
tion, which does not injure the bofler.

R. B. M. says, in answer to D. M.’s question
about a leaky roof: Your roof leaks from the action of
ice on the solder, which contracts with cold and expands
with heat sufficiently to open a crevice for the water
from the ice whenit melts. Yourroofisseveral degrees
warmer at the apex thanat the eave, andhence the snow
from the apex, warmed by the internal heat, melts; it
congealsagain at the eave, thus forming an ice dam,
which opens the sold2r and from which the water sets
back and leaks throughthecrevice. Applyartificlalheat
to the eave, or artificial cold to the apex, so as to have
the eave warmer than the apex. See Patent No. 115,840
dated May 30, 1871.

J. B. 1. says that H. C. D., who asked if the
ofl in feed water (Introduced in exhaust stcam) will in-
jure a boller, is answered well; * but I would say that
crude or common black lubricating oil mixed with feed
water and injectcd will not cause foaming; and if
enough is uaed‘nll the steam will be greasy, and the en-
gine will work very nicely with it. I have used it,and
I know a case of an old boiler,considered dangerous for
many years, which is now considered safe. The scale
fell off from all smooth places, but all the crevices and
leaks are well filled with hard substance. Insuchplaces
the oil does not soften the scale.”

COMMUNICATIONS RECEIVED.

The Editor of the SCIENTIFIC AMERICAN
acknowledges, with much pleasure, the re-
ceipt of original papers and contributions
upon the following subjects:

On Boiler Strains. By J. C.

On the Nebular Theory and on Kepler’s
Harmonic Law. By E. H.P.

On the Causes of Boiler Explosions. By
A.W. M.
On the Transplanting of Trees. By M. A.G.

On the Influence of the Earth’s Central
Fires. By H.P.

On the Chemical Constituents of the Hon-
duras Blood Spring. By O. L.

On the Use of Phosphorus in Medicine. |

By L.J. F.

On Iron Clad Ships of War. By G. J. R.
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Letters Patent of the United States
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[Those marked (r) are reissued patents.]

Bale tie, P. K. Dederick
Bed bottom, E. G. Cameron........
Bed bottom, T. L. Odell & Hudson.
Bed bottom, Ogborn & Kendrick..

Bed bottom, Ogborn & Kendrick.. 185,835
Bed bottom, R. Rakestraw....... 185,844
Bedstead, S. CAr0O (I).......cceeuveeeenns w5205
Bedstead, sofa, J. B. Herlow........... .. 185,643
Bell, call, H. Stratton................. . 135,860

. 135,656

Bllge water, discharging, J. A. Miller. .
. 185,708

Boller attachment, wash,R. B. Hart...

Boller feeder, automatic, S. Cook (r). . 5216
Boller feed apparatus, R. Berryman................ 185,757
Boller fire plate, E. Boileau.......... . 135,759

Bonnet frame stiffener, P. C. Ritchie .. 185,780
Book, blank, J. C. Bonnell .. 185,760
Boot and shoe pegging machine, E. Woodward... 185,681
Boot soles, trimming, L. Cote .. 185,694
Boring machine, I. Cory....... .. 185,693
Box, lunch, €. E. Lockwood. .. 135,651
Box fastening, W. Youngblood.. .. 185,578
Bridge, J. Gates........c.ovviinininnnn. .. 185,705
Bridge, iron, Hammond, Adler & Abbott.. .. 185,802
Bridge, pivot, Clarke, Bonzano & Griffen.. .. 185,716
Broom head, Owen & Brydges......... .. 185,661
Brush machine, M. Dillon, .. 185,684
Brush, paint, M. Dillon.... .. 185,685
Buckle, harness tug, C. W. Adams. .. 185,744
Bung hole facer,Prosser & Gillette.. .. 185,848
Burner, petroleum, J. Law.. .. 185,649
Bustle, J. H.Hall....... .. 185,501
Bustle, T. Stockman.................... .. 185,858
Button for garments, A. C. Wilhelm.. .. 185,789
Can, cotton, H. W. Shepard.. .. 135,858
Can, cotton, H. W. Shepard.. . 185,854
Can handle, H. W. Shepard (r). .. 5280
Cans, fllling of], E. F. Wilder..... .. 185,680
Candying machine, F. W. C. Spiess.. .. 185,672
Car coupling, C. S. Bigler. .. 185,686
Car coupling, W. J.Chaplin.. .. 185,775
Car coupling, Kennedy & Daiss......... .. 185,714
Car coupling, Royal,Lentz and Deibert. .. 185,849
Car coupling, Truxell & Williams...... .. 185,8¢6
Car coupling, L. B. Wilson.. . 185,871
Car, hand, H.L.Brown (r). 5,218
Car, hand, H. L. Brown (r). . 5214
Car spring, G. Franklin .. 135,792
Car wheel, W. Wilmington 135,870
Car brake. S. & W. W. Balkwill (r).. . 5,271
Car, freight,B. P. Lamason......... .. 135,717
Car, safety truck, B. P. Lamason. . 135,716
Carbureter, T. Holmes.....
Card,show, A. H. Dixon...
Carriage, child’s, R. G. Britton.
Carriage step, G. A. Keene...........
Carriage dash rail, Noyes & Stratton
Carriage painter’s stand, J. Burtch.

.. 185,815
.. 185,834
.. 135,111
. 185,761

Churn, Borton & Hartley............. .
Cloth measure,C. V. Hemenway. .. 185,804
Cooking apparatus, G. Yinger........... . 185,682

.. 195,688
.. 125,840
.. 135,841
.. 185,709
.. 135,726
. 185,736
135,872
185,664
.. 185,785
. 185,807
185,728

Cooler, beer, J. Chandless.
Corn husker, P. Philip...
Corn husker,P. Philip..,
Corn'sheller, hand, J. M. Hawley..
Cultivator, W. T. Parker..
Cultivator, W. Taylor..
Cultivator, B. Witter
Cultivator, rotary, C. N. Poundstone...
Derrick, Donald & Newton
Ditching machine, W, T. Hoskins
Drain, G. R. Moore

Drawer pull, C. S. & E. A. Barnard. .. 185,754
Dress elevator, M. Fox................ .. 135,708
Earth closet, B. L. Kent............. .. 185,817
Elevator, steam water, A. D, Brock..... . 185,765

.. 135,670
.. 185,789
. 185,631
.. 185,796
... 185,794
... 185795
.. 185,819
.. 185,861
. 185,887

Engine, reciprocating. Simpson & Gardner..
Engine, rotary, J. F. Early...
Engine, bed plate for rag, G. A. Corser.
Engine, valve gear, R. McC. Fryer....
Engine cut-off, etc., R. McC. Fryer..
Engine valve gear, etc., R. McC. Fryer..
Envelope, Kuhn & Atkinson...........
Evener, three horse, B. W. Sutherlen
Fence, extension, A. W. Overholser. .,

Fertilizer, I. M. Reames.............. .. 185,846
Files, handle for, H. K. Austin. .. 185,684
Fire kindler, M. Gernsey....... . 185,706

Fire extinguisher, O. F. Burton 135,172
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Fire amm, breech loading, C. M. Spencer...
Flower stand, A. C. Dakin...

135,671
. 185,096

Fork, hay and manure, L. D. . 5279
Fruit basket, W. D. Trissler.............. .. 135,737
Furnace, boiler, C. D. Willlams......... .. 185,809
Furnace, puddling, E. Lloyd............. .. 135,650
Furnace, regenerator, H. Frank. .. 135,640
Furnace grate bar, R. C. Graves.. ... 185,799
Furnace, hot air, H. L. Palmer ... 135,338
Furnace, metallurgic gas, H. Frank. .. 135,639
Furnace, heating, S. P. M. Tasker... . 135,674
Furnace, feeding, D. Morey........ . 155,659
Gas fire log, A. H. Mershon, (1).... .. 528
Gas making apparatus, E. Jones .. 135,647
Gas, J. RIgbY....coovvviiiinnnnnnnn., .. 135,666
Generator, steam, J. B. Sweetland.. .. 135,862
Grain binder, S. D. Locke...... .. 135,826
Graln cleaner, G. E. Throop ... 185,675
Gun stock, etc., W. E. Blake...... .o 135,624
Harness and saddle pad, G. Elsey.... .. 135,790
Harness saddle band, S. F. Marshall.. . 135,831
Harness, weavers’, J. S. Winsor, (r). . 5,252
Harvester, A. Rickart............. . 155,79
Harvester, Seymour & Morgan.. . 285,731
Harvester, T. Y. Woolford.... .. 135,741
Hatch, self closing, C. H. Reynolds. .. 185,738
Hay, etc., loading, G. W. Long...... . 135,720
Ilcater and condenser, R. Berryman.. 135,756
Heel trimmming machine, C. J. Addy.... . 135,745
Heel burnisher, Downing & Joint .. 135,786
Hold back, M. D. Myers. . 135,833
Holder, tool, L. L. Lamb.. 135,113
Hooks, ctc., setting lacing, II. C. Bradford. .. 135,763
Hoops, shaving, Douglass & Wagner.... .. 135,637
Horse’s foot pad, J. Johnson........ .. 135,814
Hub and axle, M. Chapin.. .. 135,689
Ice creeper, E. B. Colby..... .. 135,62¢
Iron, etc., coating, F. J. Seybold ... 155.6G8
Ironintosteel,converting, R. A. Jackson. .. 155,048
Key ring, W. T. Jenks .. 155,712
Knitting machine, J. Leonard. . 135,823
Knitting machine, C. Callahan.. .o 125,625
Lamp, L. J. Atwood.................... .. 135,719
Lamp chimney holder, H. W. Prouty. .. 135,665
Lamp shade holder, C. E. Conrad..... .. 135,718
Land marker, J. Cuff.... .. 135,695
Lantern, S. Hughes......... .. 185,711
Lantern, signal, T. A. Davies . 135,783
Leather stretching frame, C. P. Oliver... 135,836
Leather, bleaching sole, H. W. Cottle. .. 135,682
Life raft, W. B. Davies.. .. 135,184
Lock, C.Bodmer.......... . 185,702
Lock, seal, Kitson & Bennor. .. 135,818
Loom shuttle, T. Martin.................. .. 135,652
Looms, mechanism for, Atkinson & Klein......... 135,748
Lnbricator, B. F. Cleminsnaw......... .. 185,117
Magnet, reversible, J. L. Churchill .. 135,620
Martingale, R. R. Miller.............. .. 135,657
Meat crusher, A. J. Crane............ .. 135,781
Metallic packing, F. W. Pat'ee.. . 135,663
Millstone balance, G. W. Wilson.................... 135,710
Millstone tram and level, J. Hutchins.............. 135,812
Miter box, McKinstry & Walden.... .. 135,832
Mop head, J. W.Barbouu.... .. 135,753
Mop head, G. W. Wheat... .. .. 185,600
Motion, converting, L. Dame........ .. 135,697
Nall cutting machine, C. W. Glidden, .. 135,197
Naliling machine, sole, A. S. Libby ... 135,824
Nut lock, Thompson & Rice... ... 185,564
Offal, treating, J. A. Slater .. 135,783
Organ, reed, R. Burdett .. 185,687
Paddle, revolving, J. W. McDermott. .. 135,658
Paddle for boats, C. Howard........... .. 135,710
Paper ruling machine, E. D. Averell .. 135,151
Parer, apple, G. Bergner... .. 135,622
Petroleum still, Tait & Avis.............. . 185,673
Photograph burnisher, E. R. Weston, (r) . 5,481
Plano action, 1. Kthner.............coooeuveennn.. 135,820
Piano sounding board, C. F. T. Stelnway......... 135,857
Pipe, drain, W. G. Monk .. 135,721
Pipes, cutting, C. E. Haynes. .. 185,644
Planter, corn, Ingels & Mount. .. 135,813
Planter, cotton, J. M. Brooks. .. 135,766
Planter, seed, T. C. Garlington.. .. 135,704
Platform, dumping, J. Atkinson .. 185,683
Plow, J. Love.............. .. 135,829
Plow, H. Selick.. . 185,850
Plow, gang, J. K. McLennan................ccouee 135,654
Plow, wheel, W. C. Grimshaw. 135,800
Plow scraper, J. P. Swofford.. .. 185,863
Press, beater, J. Cory...... .. 185,780
Press, tobacco, D. La Du.. .. 135,648
Printing press, Balley & Watson. .. 135,618
Pulley, C. C. Moore............. .. 13572
Punch, belt, A. N. Southwick........... .. 135,784
Purifler, middlings, Huntley & Holcomb.. .. 135,810
Purifyingmiddlings, Huntley & Holcomb. .. 135,811
Radiator,steam, R. Berryman .. 135,758
Radiator, steam, L. S. Daniels . 135,633
Radiator, steam, E. L. Einckley. .. 135,6i5
Rallroad gate, J. Beamisdarfer, Sr . 135,620
Ralilroad track, L. H. Peteler 155,839
Rallroad track, A. D. Rock.. .. 185,667
Rallroad truck, J. W. Bower......... .. 135,762
Ralils, etc., straightening, L. J. Todd .. 135,676
Rallway track lifter, A.H. Arnot.... . 135,147
Rake, harvester,J. Collins... .. 135,691
Razor, E. A. Freeman... .. 135,198
Register, grain, S. Ramer. .. 135,815
Roller, road, A. Lindelof.. . 125,825
Rope, etc., preserving, W. H. Torrey..... .. 133,833
Saccharine liquids, treating, C. W. Durant.. .. 135,788
Sad iron, J. T. Fewkes...., .. 135,791
Saddle tree, P. Becker... .. 185,755
Sail, rotary, J. E. Garcla............... .. 135,41
Salt, etc., evaporating, L. R. Cornell.. 135,650
Saw set, W. Tunstill..........cceeunnenn 135,867
Saws, handle for, W. Clemson.. . 135,623
Saws, gumming, C. N. Brown.. 135,769
Saws, setting, J. G. Baker. .. 185,752
Scissors, J. A. Correa.. .. 135,692
Scraping instrument, V. N. Davis. .. 135,699
Screw cutting device, J. B. Low... .. 135,880
Seed dropper, F.W.Young........... .. 185,743
Separator,grain, W. B. Allen........ .. 185,746
Sewing machine table, H. Loth...... .. 185,827
Sewing machine, book, C. H. Palmer.. .. 135,662
Sewing machine fan, C. B. Veronee... .. 185,868
Sewing machine, boot, W. Duchemin. .. 135,787
Sewing machine needle, J. Brooks.. . 185,767
Shedding mechanism, W. Gminder................. 185,798
Sheet metal stamping, T. P. Austin.. ... 183,150
Show case, W. H. Relff... .. 135,818
Sleigh,S. Morrill . 135,660
Slotting machine, J. S. Ettenborough (r).. .. BRW
Sod cutter, etc., C. Leavitt............ .. 135,719
Sodaapparatus, M. S. Andrews.. .. 185,617
Soldering, J. Redheffer.................. .. 185,847
Spinning, draw for, Ackroyd & Cockcroft .. 185,616
Spinning jacks, winding, J. Shaw....... .. 135,852
Spool, A. Carmichel...... .. 185,626
Spool case, J. D. Cutter. . 135,728
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Steam and air brake, W. Loughridge............... 185,828 | of Patents. An application consists of a Model, Draw- | above, and state name of patentee, title of invention,and

Steel, T. Brooks 135,768 | Ings, Petition, Oath, and full Specification. Various | d ate of patent. Address MUNN & Co., Patent Solicitors

Stone, cutting, A. S. Gear.. . 185,642 | officialrules and formalities must also be observed. The | 37Park Row, New York.

Stop cock cover, F. H. Laforge. 135,822
Stove grate, J. R. Stone 135,735
Stove heating, P. D. Beckwith .. 135,621

Straw cutter, J. F. Keller 135,816
Stud, necktie,J. A. Hard............ccooveniinnnnns 135,803
Stump extractor, Mdrchen & Doerfer . 135,658

.. 135,727
.. 185,788
.. 185,655
.. 185,821

Sugar, purifying, H. Priew
Swing, E. A. Tuttle.......
Table, Miller & Armstrong....
Thrashing separator, H. H. Kurtz....

Thrashing band cutter, J. A. Walsh . 135,678
Toy,automatic, A. W.Brownc 185,770
Toy velocipede, W. Sellers 135,851
Trap, animal, E. A. C.Da Silva . 135,73

. 185,685

Tree protector, C. Ayers. 5
Truss, C. H. Eggleston... .. 185,638
Umbrella runner, S. Wale . 185,677

.. 135,698
. 185,623
135,701
135,855
. 185,779

Valve, safety, H. Davies..
Vebhicle wheel, A. L. Blackman...
Vehicle wheel, J. F. & W.Downing.
Vessel, sheet metal, I¥. W. Shepard..
‘Wagon body, N. B. Cooper 5
‘Wagon coupling, U. Wynn.. .. 185,742
Warpingmachine, J. B. Bancroft .. 185,619
Washer, metallic, M. G. Hubbard.................. 135,809
‘Washing machine, ¥. W. Henson. 185,805
‘Washing machine, E. Hoyt... . 135,808
. Washing machine, J. Strahl.. 135,859
‘Water wheel, turbine, W. P. Hale 135,707

‘Weather strip, I. Case... .. 135,627
Well, driven, J. Large.. 185,718
‘Whip socket, S. W. Beach (r). 5,272
‘Windmill, G. Shaver........ .. 185,669
Window shade, E. E. Johnson .. 135,718
‘Wrench, N. L. Post... .. 135,882
‘Wrench, J. Smiley.... . 135,856
Wrench, pipe, W. H. Burton........................ 185,773

APPLICATIONS FOR EXTENSIONS.
Applications havebeenduly filed,and arenow pending
for theextension of the foilowing Letters Patent. Hear
ings upon the respective applications are appointed for
the days hereinafter mentioned:

23,996.—SURGICAL SPLINT.—D. Ahl. April 30.
21,034.—RAILROAD FROG.—D. D. Lewis. April 30.
24,428.—TRIP HAMMER.—B. Hotchkiss. May 28.

24,451.—ATTACHING HANDLE TO PA11..—T.Evans. June 4.
21,688.—BORING MACHINE.—L. Worcester. June 18.

EXTENSIONS GRANTED.
22,812.—ROLLING HORSESHOE IRON.—W. W. Lewis.
22,941.—CAR SPRING.—A. B. Davis.
23,011.—WATER WHEEL.—N. F. Burnham.
22,022.—MOLDING COVER FOR STOVE.—G. W. Gardner.’
23,032.—STEAM PRESSURE GAGE.—T. W. Lanc.
28,031.—FIRE PLUG.—J. L. Lowry.

DISCLAIMERS.
22,812.—HORSESHOE MACHINE.—W. W. Lewis.
22,911.—CAR SPRING.—A. B. Davis.
23,085.—PRESSURE GAGE.—T. W. Lane.

DESIGNS PATENTED.
6,385.—LaMP.—D. Ashworth, Kentoncounty, Ky.
6,386.—CARPET.—J. H. Bromley, Philadelphia, Pa.
6,387t 0 6,409.—SHAWLS.—F. Wink, Philadelphia, Pa.
6,410.—LANDAU SLEIGH.—J. C. Goold, Albany,N. Y.
6,411.—FENCE.—J. I. Healey, Brooklyn, N. Y.

TRADE MARKS REGISTERED.
1,123.—DRrESS PATTERN.—W. Cornwell, Philadelphia, Pa.
1,12.—MEDICAL €oMPOUND.—E.Frese,San Francisco,Cal.
1,125.—PACKED SALMON.—L. L. Newton, Brooklyn, N. Y.
1,126.—AxE8, ETC.—Collins Co., Collinsville, Conn.
1,127.—IIARVESTERS.— Whiteley, Fassler & Kelly, Spring-
fleld, Ohio.

1,128.—SELF RAKE.—Whiteley, Fassler & Kelly, Spring-
fleld, Ohio.

1,129.—GUARD FINGERS, ETC.—Whiteley, Fassler & Kelly,
Springfield, Ohio.

SCHEDULE OF PATENT FEES:
On each Caveat
On each Trade-Mark.
On filing each application fora Patent (17 years)
On issuingeach original Patent
Ou appeal to Examiners-in-Chief.......
Onappeal to Commissicner of Patent;
On application for Reissue....oovvvnnenens
On application for Extension of Patent
On granting te Extension..
On filing & Disclaimer
On an a plication for Design (8% years)
On an application for Design (7 years)...............
Onanapplication for Design (14 years)

TALUE OF PATENTS

And How to Obtain Them.
Practical Hints to Inventors

ROBABLY 1o investment of a small sum
of money briugs a greater return than the
expense incurred in obtaining a patent even
when the :nvention is but asmall one. Large
inventions are found to pay correspondingly
well. The names of Blanchard, Morse, Bige-
low, Colt, Ericsson,Howe, McCormick, Hoe
and others, who have amassed immense for-
tunes from their inventions, are well known.
And there are thousands of others who have
realized large sums from their patents.

More than FIFTY THOUSAND inventors have availed
themselves of the services of MUNN & Co. during the
TWENTY-SIX years they have acted as solicitors and
Publishers of the SCIENTIFIC AMERICAN. They stand at
the head in this class of business; and their large corps
of assistants, mostly selected from the ranks of the
Patent Office: men capable of rendering the best service
to the inventor,from the experience practicallyobtained
while examiners in the Patent Office : enables MUNN &
Co. to do everything appertaining to patents BETTER
and CHEAPER than any other reliable agency.

This is th

HOW TO 4 — closing o
i 1

OBTAIN acarly ovo-

ry letter, describing some invention which comes to this
oflee. A positive answer can only be had by presenting
a complete application for a patent to the Commissioner

efforts of the inventor to do all this business himself are
generally without success. After great perplexity and
delay, he {8 usually glad to seek the aid of persons expe-
rienced in patent business, and have all*the work done
over again. The best plan is to solicit proper advice at
the beginning. If the parties consulted are honorable
men, the inventor may safely confide his ideas to them ;
they will advise whether the improvement is probably
patentable, and will give him all the directions needful
to protect his rights.

How Can I Best Secure My Invention?

Thisis an inquiry which one inventor naturally asks
another, who has had some experience in obtaining pat-
ents. His answer generally is as follows,and correct :

Construct a ncat model, not over a foot in any dimen-
slon—smaller if possible—and send by express, prepaid,
addressed to MUNN & Co., 37 Park Row, toge.ther with a
description of its operation and merits. On receipt
thereot, they will examine the invention carefully, and
advise you as to its patentability, free of charge. Or,if
you have not time, or the means at hand, to construct a
model, make as good a pen and ink sketch of the im-
provement as possible and scnd by mail. An answer as
to the prospect of & patent will be received, usually, by
return of mail. It {s sometimes best to have a search
made at the Patent Office ; suchh a measure often saves
the cost of an application for a patent.

To Make an Application tor a Patent.

The applicant for a patent should furnish a model of
his invention if susceptible of one, although sometimes
it may be dispensed with ; or,if the invention be a chem-
ical production, he must furnish samples of the ingredi-
ents of which his composition consists. These should
besecurely packed,theinventor'sname marked on them,
and sent by express, prepsid. Sulall models, from a dis-
tance,can otten be sent cheaper by mail. The safest
way to remit money is by a dratt, or postal order, on
New York, payable to the orderof MUNN & Co. Persons
who live in remote parts of the country can usually pur-
chase drafts from their merchants on their New York
correspondents.

Reissues,

A reissue i8 granted to the original patentee, his heirs,
or the assignees of the entire interest, when, by reason
of an insufflcient or defective specification, the original
patent {8 invalid, provided the error has arisen from in-
advertence, accident, or mistake, without any fraudu-
lent or deceptive intention.

A patcntee may, at his option, have in his reissue a
separatc patent for cach distinct part of the invention
comprchended in his original application by paying the
required fee in each case, and complying with the other
requircments of thc law, as in original applicatious.
Address MUNN & Co., 87 Park Row, New York, for full
particulars.

Design Patents.

Forcign designers and manufacturers, who send goods
to this country,maysecure patents here upon their new
patterns, and thus prevent others from fabricating or
seliing the same goods in this market.

A patent for a design may be granted to any person,
whethercitizenoralien, for any new and original design

for a manufacture, bust.statue, alto relievo, or bas reliet |

any new and original design for the printing of woolen,
silk, cotton, or other tabrics,any new- and original im-
pression, ornament. pattern, orint, or pleture, to ne
printed, painted, cast, or otherwise placed on or worked
into any article of manufacture.

Design patents are equally as important to citizems as
to foreigners. Forfull particulars send for pamphlet to
MUNN & Co., 37Park Row, New York.

Trademarks.

Any person or firm domiciled in the United States,or
any firm or corporation residing in any foreign country
where similar privileges arc extended tocitizens of the
United States, may registcr their designs and obtain pro-
tection. This {8 very important to manufacturers in this
country,and equally so to oreigners. For full particu-
arsaddress MUNN & Co., 37 Park Row, New York.

Canadian Patents.

On the first of September, 1872, the new patentlaw of
Canada went into force, and patents are now granted to
citizens of the United States on the same favorable terms
as to citizens of the Dominion.

In order to apply fora patent in Canada, the applicant
munst furnish a model, specification and duplicate draw-
ings, substantially the same as in applying for an Amer{-
can patent.

The patent may be taken out eitherforfive years (gov-
ernment fee $20), or for ten years (government fee $40)
or for fiftecn years (government fee $60). The five and
ten year patents may be extended to the term of fifteen
years. The formalitiesfor extension are simple and not
expensive.

American inventions, even if already patentedin this
country, can be patented in Canada provided the Ameri-
can patent {8 not more than one year old.

All persons who desire to take out patents in Canada
arerequested to communicate with MuUNN & Co., 87 Park

tow, New York, who will give prompt attention to the
business and furnish fullinstruction.

Foreign Patents.

The population of Great Britain is 31,000,000; of France,
87,000,000 ; Belgium, 5,000,000; Austria, 86,000,000; Prussia,
40,000,000,and Russia, 70,00,000. Patents may be secured by
American citizens in all of these countries. Now is the
time, when business is dullat home, to take advantage of
these immense foreign flelds. Mechanical improvements
of all kinds are always in demand in Europe. There will
neverbe a better time than the present to take patents
abroad. Wehave reliablebusiness connections with the
principal capitals of Europe. A large share of all the
patents secured in foreign countries by Americansare
obtained through our Agency. Address MoONN & Co., 37
Park Row, New York. Circulars with full information
on foreign patents, furnished free.

Rejected Cases.

Rejected cases, or defective papers, remodeled for
parties who have made applications for themselves, or
through otheragents. Termsmoderate. AddressMUNN
& Co., stating particulars.

Coples of Patents.,

Persons desiring any patent issued from 1836 to Novem
ber 26,1867, can be supplied with official copics at a reas-
onable cost, the price depending upon the extent of draw-
ings and length of specification.

Any patent issued since November 27, 1867, at which
time the Patent Office commenced printing the drawingg
and specifications, may be had by remitting to this of-
fice $1.

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

‘When ordering copies, please to remit for the same as

MUNN & Co.will be happy to see inventorsin person,
at their office, or toadvisethem by letter. Inall cases,
they may expect an konest opinion. For such consulta-
tions, opinions, and advice, no ckarge is made. Write
plain; do notuse pencil orpale ink ; be brief.

All business committed to our care, and all consulta- |
tions, are kept secret and strictly confidential. |

In all matters pertaining to patents, such as conducting |
interfercnces, procuring extensions, drawing assign- i
ments, examinations into the validity of patents, etc., |
special careand pttentionisgiven. Forinformationand f
for pamphlets of instruction and advice I

Address l

MUNN & CO., i
PUBLISHERS SCIENTIFIC AM 'lCAI\',

37 Park Row, New York.
OFFICE IN WASHINGTON—Corner F and 7th
streeis, opposite Patent Office.

Advertisements.

RATES OF ADVERTISING.

Back Page = = = = = = = $1.004a line.
Inside Page = = = = = = 73 cents a line.
Engravingsmay head advertisements at - he same rate per
line, by measurement, as the letter-press.

VIENNA EXPOSITION.

JOHN G. ROLLINS & CO., American Merchants, Old
Swan Wharf, London, Eng’d, will have personal care of
Exhibition and Sale of many goods of Ainerican con-
tributors to the Vienna Exposition, and will gladly un-
dertake the care of others intending contribut or’s goods.
Address themn direct., or their agents, GEO. H. GRAY &
DANFORTH, Boston, Mass., U. S. A.

HEET METAL STAMPING of all descrip-
tions done at short notice and at reasonable prices,
by AMERICAN SPOOL COMPANY, Westerly, R. 1.

%‘TEAM PUMP—A valuable patent on the
K.) steam cylinder of a direct-acting Steam Pump for
sale, equal to nnj/ thing in the market. Address Box
153, Elizabeth, N. J.

SHORT HAND. 1%0cere:"sbua mamp ror
clrcular. J.A. GRAY_, P. O. Box 4,847, N. Y.

\ GENTS WANTED — For the Protean

Button Hole Lancatte, the best selling article in
the market. Agents are making from $50 to $75 per week.
Send 25 cents for sample and circulars. The CONNEC-
IIQ'E:(\:VU;.IONKOVELTl WORKS, 599 Broadway (Room 28),

K.

$25 A DAY!

12 Samgles sent by mail for 50 cts., that retail quick for
$10. R. L. WOLCOTT, 181 Chatham Square, New York.

THE SELDEN DIRECT-ACTING
Steam Pump

IS THE BEST Steam
Pump made.

Agentswanted. 30 new anduse-
fularticles, NovELTY Co.,Saco,Me.

Send for Circular
and Price List to

A. CARR, 43 Courtland Street.
New York Cit y

~ NASHVILLE

|ndustrial [ xposition.

The Board of Managers announce that their

THIRD GRAND INDUSTRIAL EXHIBITION

WILL BE OPEN FROM
MAY 1st TO 31st, 1873,
Under the auspices of the MECHANICS’ AND MANUFAC-
TURERS’ ASSOCIATION, NASHVILLE BOARD OF TRADE,
and TENNESSEE HORTICULTURAL SOCIETY, in Spacious
Buildings, designed and erected for the purpose.
‘Will be open to receive goods

FroM APRIL 1sT TO 30TH.

Open to the Public from MAY 1s¢t TO 3818¢,1878.

The various departments have been greatly extended,
and will embrace the products of the Soil, Forests, Mines.
Manuyactures and Art.

Ample facilities for travel and transportation will be
offered, and will, it is believed, largelyincrease the un-
precedented attendance of last year.

§¥ Exhibitors should make immediate application
for space.

T. R. PUGH,
CoR. SEC’Y.

WM. STOEKELL,
PRES'T.

PARKER y~ GUM.
O Ercnie ohono

o
2 engloany Shortoman g By,
ZoirculR _ PARKER-BROS

CONN. ™

SAVE MONEY by purchas
ing the best Plano-Forte. Do not de-
cide what make to getuntil you write
for our Illustrated Circular, which we
malil free. The * Arion Piano” con-
tains, four patented improvements
that make it more durable than any
piano in the murket.

ARION
PIANO

Write for Circular, and mention
where you saw this notice.

is
Address THE ARION PIANO-
FOETE COMPANY, 5 East Four-

THE BEST ! teenth Street, New York City.
WOODWARD’S COUNTRY HOMES.
i 1 5 DESIGNS and PLANS for

Houses of moderate cost
a PUBLISHERS 45 Broadway,

g%ﬁrk

¥ Send for Catalogue of all books
on Architecture, Agriculture, Field
Sports and the Horse

MERICAN ROLLED NUT & TUBE CO.,

Richmond, Va. Nuts from X in. to 8 in., hollow

afting, Turnbuckles, &c.,manufactured by Ostrander’s
process. Better, and thirty per cent cheaper than an
others made. Send for circular. WM. E. TANNER, Pres

© 1873 SCIENTIFIC AMERICAN, INC.

THE

SCIENCE RECORD

FOR

1873

A Compendium of the Scientific Prog:css and Discove
ries of the Preceding Year. Illustrated with Steel
Plate and other En¥uvings. @0 pages,
octavo. Price, $2.

FTNHIS NEW AND SPLENDID BOOK is »

ready. Itscontents will embrace the most Intc
ing Facts and Discoveries in the various Arts and
encesthathavetranspired duringthe nreceding yea:
hibiting in one view the General Progiess of the W
in the following Departments:

1.—CFEMISTRY AND METALLURGY.— Embrac
accounts of all the chief Chemical Discoveries, ' -
Provements, and Processes introduced in the varic
ndustrial Arts, with engravings. Improvements o
the Processes of Working Iron, Stecl, Lead, Copp' *,
Gold, Silver, and the various Metals with engrav-
ings of New Apparatus, cescriptions of New Alloys
and much other valable information.
2.—MECHANICS AND ENGINEERING.— Embracing
descriptions of New Mechanical Processes, Inven-
tions, Public Works, Improvements in Steam En-
nes, Boilers, Motors, Rallways, Canal Navigation
aval Engineeriog, Mechanical Engineering, Civ
Enginecering, Building, New Mechanical Inventions,

wi vings.
8.—ELECTRICITY, LIGHT, HEAT, SOUND.—Embrac-
ing the latest Improvemeénts in Telegraphyand Tele-
raph Engineering, Improvements in Galvanic Bat-
eries, Ele ctric Engines, New and Usef ul Applications
of Electricity in the Arts—with engravings.
4—TECHNOLOGY.—Embracing New and Useful [nven-
tions and Discoveries relatiag to THE ARTS; Im
provements in Photography, Printing, New Imple-
ments, New Machinery, New ocesses,New Recipes,
Improvements pertaining to Textile Industry, Weav-
ing, Dycing, Coloring, and the various branches of
Industrial Labor, with accounts of New Industrial
Products, Anlmui, Vegetable, and Mineral—with en-

vings.

5,—%TA§Y AND HORTICULTURE.—Descriptions of
New Plants, Trees, Shrubs and Flowers, introduced
during the precedfng year, with New, Useful and In-
teresting Facts in relation to Cultivation, Propaga
tion, etc,—with engravings.

6.—AGRICULTURE.—New and Useful Information in
the branches of Agriculture, with Notices of New
Processes, New Implements, N ew Plants, Products
etc. Improved modes of Treating Soils, Preparing
Manures, Information concerning Domestic Animals,
th eir Diseases, Treatment, etc.—with engravings.

“—RURAL AN HOUSEHOLD ECONOMY.—The Lat-
est Information concerning Building Materials, Im-
provements thereon, Improvements in Houses, Fur-
nh,ure,Lifhting, Heating, Ven.uaiion,Laundry Pro-
cessesand Apparatus, Valuable information relating
to Food,its Preparation, Preservation, e¢te.,includin
New and Valuable Rccipes, and a great variety o
Miscellaneous Information pertaining to the House-
hold—with engravings.

8—MATERIA MEDICA, THERAPEUTICS, HYGIENE.
—Exhibiting the progress of Medical Science in yari-
ous branches, New Medicinal Preparations, New
Health Inventions and Appliances, with much Inter-
esting Information.

9.—NAT L HISTORY AND ZOOLOGY.—The latest
discoveries in Mlcmscop{, lm[plcments and Applian-
ces in Microscopic Investigation, Scientific Explora-
tions, Physiol ogy, Anatomy, Discoveries relating to
Pre-historic Man, Interesting Information and Dis-
coveriesrelating to Mammals, Birds, Reptiles, Fishes,
and Insects—with engravings.

10 & 11.—METEOROLOGY, TERRESTRIAL PHYSICS
GEOGRAPHY.—Accounts of Interesting Atmosphe
ric and Terrestrial Phenoinena,Travels, Explorations
and Discoveries, including ‘descriptions of the Great
National Park—withyengravings.

12-GEOLOGY AND MINERALOGY.—The Latest and
most Interesting Geological Investigations and Re-
ports, Accounts of New Minerals, New Mineral Dis-
coveries, Fossils, and Remarkable Phenomena.

13—A STRONOM Y.—Recent Interesting Discoveries and
Intormation relating to the Planets, Comcts, Meteor-
ites, Aurora, the Sun, with Reports of Astronomical
Phenomena, Progress, New Instruments, ctc.

14 & 15.—BIOGRAPRY, f\'ECROLOGY.—BIog‘m hies of
distinguished Men of Science, with steel-plate and
other Portraits. Notices of Prominent Men con-
nected with Arts and Sciences, recently deceased
with Portraits.

Every person who aecires to be well informed concern-
ing the Progress of the Arts and Sciences should have a
copy of SCIENCE RECORD FOR 1873. It will be a most in-
teresting and valuable Book, and should have a place in
every Household, in every Library.

. 600 pa, es,0§2tavo. Handsomely Bound. Many Engrav-
ngs. ce, $2.

ent by mail to all parts of the country, on receipt of
the price. A lberal discount to the trade and to can-
vassers. For sale at all the principal Bookstores.

MUNN & CO., PUBLISHERS,
37 Park Row, New York City.

w

THE SCIENTIFIC AMERICAN will be sent one year
and one copy of SCIENCE RECORD FOR 1873, on
receipt of $4:50.

SCIENCE RECORD FOR 1872, uniform with the
above. Price §2.

AGE’S WATER FLAME COAL LIME
KILN, with coal or wood. No.1Soft White Lime
or Cement, with use of water. C. D. PAGE, Patentee,
Rochester, N. Y.

I M. MAYO'S PATENT BOLT CUTTER.
o Send for Illustrated Circular, Cincinnat{, Ohio.

OWTNT T (1 Send 25c. for the new self-adjusting
SM[] ER Cigarette and Cigar-holder, or 8 for
50¢c. M. R. ROBERTS & CO ., 176 Broad-

R way, New York. =
Q477 GUMMERS, Sin;i:dle and Double Up
+ w8, Saw Tooth Swages, Mill Dog Holders, Sidin,

iiulders. Railroad Spike Pullers, and Tree Pruners. Sen
for circular. G. A. PRESCOTT, Sandy Hill, N. Y.

(\LAVERACK COLLEGE and Hudson Riv-

/) er Institute, at Claverack, N. Y. For both sexes;

167 furnished rooms; 20 instructors. Term opens
March 17. ALONZO FLACK, President.

Upright EvgineandTubular Boiler (4) HORs®

$ 2 5 POWER, with all Trimmings—aLso, (10) HOrse

‘WORKS COMPANY, Cleveland, Ohio.

PowgR. Send for circulars. VARIETY IRON
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Srientific

BAIRD’S

DUKS

FOR PRACTICAL MEN.

\ii new, revised and enlnrged Catalogue of PRACTI-
CAL AND SCIENTIFIC BOOKS—9% paﬁes 8vo.—will be
sent, free of postage, to any one who w

his address.

I favor me with

HENRY CAREY BAIRD,

INDUSTRIAL PUBLISHER,
406 WALNUT STREET, Philadelphia.

VALUABLE BOOKS

HEATSTEAM

AND THE

Steam Engine.

Box.—A Practical Treatise on meat: As ap-
{)lled to the useful arts ; for the use of engineers, archi-
ects, etc. By Thomas Box, author of Practical Hy
draulics. Illustrated by 14 plates, containing 114 fiz-
UFCB. 12M0....uiiiniiiiiiiiiinieiiirieeeineeieninnes $4.25

Burgh.—The Slide Valve Practically Con-
N. P

sidered. By Completely {llustrated.
$12mo. ..$2.00

Burgh.—Practical Rules for the Proportions
of Modern Engines and Boilers for Land and Marine
Purposes. By N.P. Burgh, Engineer. 12mo.......$1.50

Campin.—A Practical Treatise on Mechanical
Engineering: Comprising memllurgiy, molding, cast-
ing, forzing, tools, workshop machinery, mechanical
manipulation, manufacture of steam engines, etc., etc.
With an appendix on the analysisof iron and iron ores.
By Francis Campin, C. E. To which are added, obser-
vations on the construction of steam boilers, and re-
marks upon furnaces used for smoke prevention; with

achapter on explosions. ByR. ArmstronF, C. E.,and
John Bourne. 8vo. Illustrated with 29 plates and 1
WOOd eNEraVINEB....ovvveiiiirnieienennenneerennnns $6.00

Colburn.—The Locomotive Engine: Including
a description of its structure, rules for estimating its
capabilities,and practical observationsonits construc-
tion and management. By Zerah Colburn. Illustrated.
A new edition. 12mo............coiiiiiiiiiiii, $1.25

Fairbairn.—The Principles of Mechanism and
Machinery of Transmission: Comprising the princi-
ples of mechanism, wheels, and pulleys, strength and

roportions of shafts, couplings of shafts, and engag-

ng and disengaging gear. By William Fairbairn, Esq.
Beautifully illustrated by over 150 wood cuts. In one
volume, 12MO.........ooiliiiiiiiiiiiieiiiiie s $2.50

Main and Brown.—The Marine Steam Engine.
By Thomas J. Main, F. R. 8., Ass’t Mathematical Pro-
fessor_at the Boyai Naval ('Joll%%:a. Por temouth, and
Thos. Brown, Assoc. Inst. C. E. lef £ u%:neer R. N.,
attached to the Royal Naval Co'llege. ‘With numerous
illustrations. In one volume,8vo.................. $5.00

Main and Brown.—The Indicator and Dyna-
mometer: With their N})rnctical agplica.tlons to the
steam engine. By T.J.Main, M. A,, F,R.S., Ass’t Prof.

Royal Naval Col ege, Portsmouth, and Thomas Brown,

Assoc. Inst.C. E., Chief Engineer R. N., attached to the

R. N. College. Tilustrated. From the Fourth London

Edition. 8vo........ccoiiiiiiiiiiiiiiiiiii $1.50

Norris.—A Handbook for Locomotive Engi-
neers and Machinists: Comprisi the proportions
and calculations for constructing locomotives; man-
ner of setting valves ; tables of squares, cubes,areas,
etc., etc.- By Septimus Norris, Civil and Mechnnlcai
Engineer. New ed’n. Illustrated. 12mo., cloth..$2.00

Templeton.—The Practical Examinator on
Steamandthe Steam Engine: With instructive refer-
ences relative thereto, armnggd for the use of engl-
neers, students, and others. By William Templeton
Engineer. 12M0........ccceeeeeunieieenennnnesnanannes 81.'&5

Watson.—The Modern Practice of American
Machinists and Engineers: Including the construc-
tion, application,and use of drills,lathe tools, cutters
for boring cylinders, and hollow work generaily. with
the most economical speed of the same; the results
verified by actual practice at the lathe, the vise,and on
the floor, together with workshop management, econ-
omy of manufacture, the steam engine, bollers, gears,
belting, etc., etc. By Eggert P. Watson, late of the
SCIENTIFIC AME RICAN. engravings. 12mo.....$2.50

Williams.—On Heat and Steam: Embracing
new views on vaporization, condensation, ata explo-

slons. By Charles Wye Williams, A. 1. C. k. Illustra-
ted. BVO0...ciiieiereiirntnninetntnarensnnesronsssasnnns $3.50

The above, or any of my Books, sent by mall, free
of postage. My CATALOGUE OF PRACTICAL AND SCIEN-
TIFIO BOOKS sent, free of postage,to any one who will
furnish his address.

HENRY CAREY BAIRD,

INDUSTRIAL PUBLISHER
406 WALNUT STREET, Philadelphia.

MACHINERY, MOSTLY NEW.

Engine Lathe, 4 ft. Swing, 14 ft. Bed. Good as new.

481in.Sup.Flour Burs,Bale,Spindle,Brush & Sup’tg Frame.

New, Eureka Smut Machine, capacity 40 bu. per hour.

40 1b. Forge Hammer, Good é_ervlcea le Machine.

Excellent Bolt Header, Steel 1)ies, Weight 500 1bs.

Heavy Slide Rest, for 'furniu4g Iron in Wood Lathe.

20 in. Universal dhucks, 8 & 4 Jaws, good order.

Fine Waterwheel Governor,Ames’ make,Chicopee, Mags.

Holly Force Pump,FireAnnihilator,cap. 200 gals.pr. min.

Heav. Cir.Saw Frame,Table,Gaﬁe Arbor 21,27, 28in. Saws.

Prices reasonable. DWARD HARRISON,

New Haven, Conn.

E. P. BAUGHS

PATENT SECTIONAL MILLS,

For Grinding Raw Bones, Ores, Clay, Feed, Phos-

phate Rock, Guano, and all Hard and Tot:éh Substances.
UGH SONS,

Philadelphia, Pa.

00D AND IRON WORKING MACHIN-
ERY of all kinds manufactured by T. R. BAILEY
& VAIL, Lockport, N. Y. Illustrated Catalogue free.

HE RAILROAD GAZETTE—A weekly

Journal of Transportation, Engineering and Raf{l-
road News. This paper 18 intended for railroad officers
and employees who aim to acquire a knowledge of their
occupation, and wish for promotion. Subscription
Bpr ear ; s{ngle numbers, 10 cents. Address A. N. KEL-
0GG & CO., 2 Broadway, New York.

To Electro-Platers.

ATTERIES, "HEMICALS, AND MATE-
RIALS, in sets or, slnglle with booksof instruction,
manufacturéd and sold by THOMAS HALL, Manufactur
ing Electrician,19 Bromfield Street, Boston, Mass. Illus-
trated catalogue sent free on application

HRET™ .. {CIMEN COPIES of the AMER-
1.'..{ STOOK JOURNAL, Handsomely Illustratec with
E..gravings of Horses, Cattle, Sheep, Swine, Poultry,
Dogs, and Birds, and three Packsges of NEw FaARY
SEEDS, SENT FREE to all who send ‘wo Stamps for Povt

— —
‘Who desire the introduction of new 5?0“1'
u

NEW YORK EXPOSITION

TOspe

American,

VENTORS

‘Who wish to realize pecuniary benefit from their rights, whether patented or not, and

MANUFACTURERS

W 10 HANOFACRTRING COMPANY,

"(CAPITAL, $100,000.) 52, 54 & 56 Broadway, New York City. NO ADVANCE CHARGES.

ESIABLISHED 18%.

TRADE MARK.
FIRST PREMIUM AWARDED BY THE AMERICAN
INSTITUTE FAIR, 1871,

Waste no time, oil, or labor on worthless paints. Use
PRINCE’S ME’f‘ALfLIC, an indestructible coating for
iron, tin_and wood. Send for a circular and sample
For sale by the trade,and PRINCE’S METALLIC PAINT
COMPAN%, 96 CEDAR STREET, New York.

SILICATE OF DA

in its various forms. @ PHILADELPHIA QUARTZ CO.
Forthe Best and Chen

UNCHING est  Adrcea THE STILES

DROP PRESSES. MiopLerowx, CONX.

& PARKER PRESS CO.,

1832. SCHENCK’S PATENT. 1871.

WOODWORTH PLANER

And Re-Sawing Machines, Wood and iron Working Ma-
chinery, Engines, Boilers, etc. JOHN B. SCHENCK'S
SONSl,.YMnttenwan, N.Y.and 118 Liberty St., New York

NEW PATTERNS.

MACHINISTS’ TCOLS—all sizes—at low prices.
E. & R.J. GOULD, % to 113 N. J. R. R. Ave.
Newark, N.J.

Machinery,

Wood and IronEWorkIn bof] eger bll{tltng( 'Llexgléer and
Rubber Belti mer, eels, Bal etal, &c.
GEO. PLACE % CO., 121 Chambers & 103 Reade Sts, N.¥

Machinists’ Tools.

The largest and most complete assortment in this coun
try, manufactured b
NEW YORK STEAM ENGINE COMPANY.

121 Chambers & 103 Reade Streets, New York.

Cold Reolled Shafting.

Best and most perfect Shafting ever made, constantly
on hstnd mA }argt!a) qungtltiﬁe’;, fu\‘r.\.sléecllflgl uallllgy Led%%:?: l;llg
o t. , Pat. Coupling and Self-

ot 50, Lt GEORC E PLACE & CO

Hangers. 5
o 121 Chambers & 103 Reade Streets, New York.

Sturtevant Blowers.

Of every size and descrlﬁtlnn constantly on hand.
GEORGE PLACE & CO.,
121 Chambers & 103 Reade Streets, New York.

WILDER’S

Pat. Punching Presses

For Raflway Shops, Agricultural chine Shops, Boller

Makers, Tinners, Brass Manufacturers, Silversmiths, &c.

‘Warranted the best produced. Sendfor Catalogue, &c.
NEW YORK STEAM ENGINE CO.,

121 Chambers & 103 Reade streets, N. Y.

H. WHITE, Newark, N. J., Manufac-
o turer of Tin, Zinc, Brass and Copper Spun Bot-
tom Ollers,Children’s Carriage Trimmings, Cowell Pat.
Doorand Gate Spring, &c. &c. Stamped, Cast and Spun
Metal Work, Dies, Tools, and Patterns to order.

WO00D-WORKING MACHINERY.

New and improved Woodworth’s, Daniel’s, and Dimen-
sion Planers, Moulding, Mortising, Tenonin , Sawing,
Boring, Upright ShaYing Machines,etc. Machine Chisels
and Augers, Moulding Cutters and Farmer’s Cele-
brated Patent Matcher Heads and Cutters, con-
tantly on hand and made to order.

. BALL & CO., 36 Salisbury St., Worcester, Mass

Milling Machines.

STANDARD, UNIVERSA INDEX AND PLAIN.
Send forillustrated catalogue to the BRAINARD MILLING
MACHINE COMPANY, 115 Water St., Boston, Mass.

ROPER HOT AIR

ENGINE COMPANY, 14 Chambers St., New York.
per day! Agentsw Allclasses of w

OOD-WORKING MACHINERY GEN-
erally. Specialties, Woodworth Planersand Rich-
ardson’s Patent gm&:roved Tenon Machines.
Central, corner Union st., Worcester, Mass.
WITHERBY RUGG & RICHARDSON.
HIIIL ' WROUGHT
IRON

BEAMS & G/IRDERS
HE Union Iron Miils, Pittsburgh, Pa.
The attention of Engineers and Architects is called
to our improved Wrought-iren Beams and Girders (pat-
ented), in which the compound welds between the stem
and flanges, which have proved so ubjectionable in the
old mode of manufacturing, are entirely avoided, we are
repared to furnish all sizesat t>rms as favorable as can
eoplnnlnedelsewhere. Fordesorint.ve ch}gFm haddress
Carnegie, Kloman & Co, Union Iron X {lls, Pittsburgh, Pa.
Cheapest, best, and most durable non-
F E L T conductorknown. BOILER FELTING
+ WORKS, 46 Courtlandt St.,New York.

LEFFELIMPROVED DOUBLE TURBINE

WATER WHEEL.

6000 IN USE.
NEW WHEELBOOK 152 PAGES,FOR 1872

SENT FREE
JAMES LEF FEL&CO.SPRINGFIELD.O.

%109 LIBERTY ST, NEW YORK CITY.

NVENTORS’ NATIONAL UNION. E. H.

GIBBS & CO., 178 Broadway, New York. Patents
Sold on Commission. Send for Sfrcular.

WOODBURY’S PATENT

Planing and Matching

and Molding Machines, Gray & Wood’s Planers, Self-oiling
Saw Arbors, and other wood working machinery.
. A. WOODS, 391 Liberty street, N. Y.;
Send for Circulars. 67 Sudbury strees, Boston.
OTIS, SAFETY HOISTING
0TIS§, BROS, & CO.,

Machinery.
NO. 348 BROADWAY, NEW YORK.

Andrew’s Patents.

Noiseless, Friction Grooved, or Geared Hoist-
ers, suited to every want.
Safety Store Elevators, Prevent Accident, it
ope. It, and Engine break.
Smoke-Burnin, Safety Boilers.
Oscillating Engines, Double and Single, 1-2 to

-Horse power.
100 to 100,000 Gallons

Centrill';lﬁal Pumps,
er Minute, Best Pumps in the World, pass

ud, Sand, Gravel, Coal, Grain, etc., with=
Allollt{ iﬂgugg’;n le, Durable, and E ical
Send fgr éircufnr’s. ’ conomical
‘WM. D. ANDREWS & BRO.
414 Water Street, New York.

00T SAWING MACHINE--best out—
Cuts very fast, as smooth ag a plane, S. C. HILLS,

SLCourtIaRdt strect, New SO
THE “PHILADELPHIA”
HYDRAULIC JACK.

ISTON guided from both ends; all working

parts guarded from dust ; single or double pumps,
cylinder%i shafts, rocker arms, pistons, etc., entirely steel.

No. 14 N. 5th st., Philadelphi
No. 42 Citfl st, New Yok, "+ { PHILIPS. JUSTICE.
WHALEN TURBINE, No risks to purchaser

amphlet sent free. SETH WHALEN, Baliston Spa, N. Y

$5 to $2 ple, of either sex, young or old, makemore nioney at
work for us in ticir spare moments or all the tume than atanything
slse. Particularsfree. AddressG.Btinson& Co.. Portland.Maine.

An deutfche Erfinder.

Diefe grofie und thiitige Claffe unfrer Bes
volferung madjen iwir befonders barauf
aufmertiam, daf unfre Firma durd) ihre BVer-
bindung mit Wafhington und den europdijden
Pauptitidten, befondere Bortheile zur Crlan.
gung von in- und auslindifden Patenten
bietet.

Jeber Crfinder, gleidyviel weldjer Nationalis
tit angehirig, ift dburd) die liberalen Patentges
fetse ber Bereinigten Staaten zum Patentidu
fiiv Crfindungen bereditigt. Unfre Firma ift
bereit, geftiitst auf 26jihrige rfahrung, deutidye
Grfinder jeder Beit ju berathen und ju maigigen
Preifenvajd) und piinftlid) Patente u erlangen.

Die Deutide Section ift in bden Hdanbden
fihiger deutider Jngenieure, ‘veidie in bder
Office  perfonlidhy mit Crfindern verfehren
werben.

Der ,,Scientific American” wird in feinen
Spalten bdie bebeutenbdeven Crfindbungen bes
fpredjen.

Correfponbeny erbeten und prompt beants
wortet. Pamphlete in deutider Spradye wers
den auf Berlangen franco jugejandt.

Abdrejfive:
Wunn & €o.,
nictentific American” Patent Agentur,

37 Part Row,
New York City-

age. Address N. P. BOYER & CO. Parkesburg, Pa.

RISDON’S IMPROVED

~ Turbine Water Wheel

Is Cheag, simple, strong and durable;
) upon a test hnsyfelded over86percent
at full gate, and over 78 per cent at
eight-tenths gate.
Send for circular to
T. H. RISDON & CO

L) 5
um! MountHolly, New Jersey.

URDON IRON WORKS.—Manufacturers

of Pumping Engines for Water Works, High and

low Pressure Engines, Portable Engines and Boflers of

Brosses, Mashinery n mensrsr. “HUBHARL a7 Srauile

[achinery 1n general. IT-
TAKER, 10 Front st., Brooklyn, N. Y. H

Corrugated Iron,

Iron Buﬂdlug Roofs, Shutters, &c.
MOSELY IRON BRIDGE & ROOF CO.,
Send for Circulars. fice, 5 Dey st., New York.

ASON’S PAT'T FRICTION CLUTCHES

glovutice R U YooY Mtk £,.C2
vidence, . ents. . B, 1 street,
New York; TAPLIN RIGE & GO Akron, Ohio. ’

NEW d - ome
Send for Cﬂ-gulsr.zgn{ls.Al;}JRCE
& CO. 60 Vesey st., New York

MACHINERY,
STAMPS, Steel Letters, the L’:gle Gem,
N

RUBB'E Stencil Dies, &c., U. S. M’F’a Co., 91 W.

Lombard St., Baltimore. $10a day to Agents.

PROTECTION AGAINST FIRE,
HALL BROTHERS

Are prepared to intro-
duce their ¢ System of
Sprinklers’’ into Mills,
Factories, &c., at short
notice. Call and see a
practical operation of
same at their works,

36 CHARDON STREET,

BOSTON.

© 1873 SCIENTIFIC AMERICAN, INC.
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UERK’'S WATCHMAN’S TIME DE-
TECTOR.—Important for all large Corporatione
and Manufacturing concerns—capable of controlling
with the utmost accuracy the motion ¢f 8 watchman o1
atrolmsn, as the same reaches different stations of hit
eat. Send for a Circular. . E. BUERK,
P. 0. Box 1,057 Boston, Mess.

N.B.—This detector Is covered by two U. S. Patente
Parties using or selling these instruments without au
thority from me will be dealt with according to law.

ICHARDSON, MERIAM & CO.
Manufacturers of the latest improved Patent Dan
els’ and Woodworth Planing Machines, Matching, Sash
and molc Jng, Tenoning, Mortising, Borlng, Shaping, Ver-
tical, and Circular Re-sawing Machines, Saw Mills, Saw
Arbors, Scroll Saws, Rnllw%{, Cut-off, and Rip-saw Ma-
chines, Spoke and Wood roing Lathes, and various
other kinds of ‘Wood-working Machinery. Catalogues
and price lists sent on application. Maniifactory, Wor-
cester. Mass. Warehouse, 107 Liberty st, New York. 17 ,

QHINGLE AND BARREL MACHINERY .—
Improved Law’s Pateut Shingle and Hezling Ma
chine, simplest and best in use. Also, Shingle Heading
and Stave Jointers, Stave E%unllzers: Heading Planers
Turners, &c. Address TREVOR & Co., Lockport, N. Y.

ORTABLE STEAM ENGINES, COMBIN-
ing the maximum of efficlency, durability and econ-
omy, with the minimum of weight and price. They are
widely and favorably known, more than 900 be: %iu
use. All warranted satisfactory or no sale. Descriptive
circulars sent on application. ‘Address
J.C. HOADLEY & CO., Lawrence, Mass.
Liberty st., Ne v York.

Niagara Steam Pump.

CHAS. B. HARDICK,
23 Adams st., Brooklyn, N. Y.

P. BLAISDELL & Co.,

ANUFACTURERS OF FIRST CLASS

MACHINISTS’ TOOLS, Send for Circulars
Juckson st., Worcester, Mass.

‘Write for Large Illustrated Descriptive Price List to

PITTSBURGH, PA.
Double, Single, Muzzle and Breech-Loading Rifies. Shot
Guns, Revolvers, Pistols, &c., of ever kifxd, for men gr
boys, at very low prices. Guns, $3 to ; Pistols, $1to §25.

6T Ys8  You ask WHY we cun scll st
290 Class 7 Octave Pianos tor $290'¢
We answer—ltcosts less than §3
to make any $600 riano sol

100 per ct, profit.
no Agents, but ship direct to fami-
L lies at Factory price, and warrant
- . e 5 Years. Send for illustrated cir-
cular, in which we refer to over 00 Bankers, Merchants,
&c. (some of whom you may know), using our Pianos,
.a_ 44 States and Territories. ~Please state where you saw

*his natice,

U, 8. Plano Co., 865 Broadway, N. Y.

(‘INCINNATI BRASS WORKS—Engineers
! and Steam-fitters’ Brass Work. Best q‘uality. Send

for Catalogue. F. LUNKENHEIMER, Prop.

ATHE CHUCKS—HORTON’S PATENT
from 4 to 36 inches. Also for car wheels. Addiess
E. HORTON & SON, Windsor Locks, Coun.

OF THE

SCIENTIFIC AMERICAN.
The Best Mechanical Paper in the World!

A year’s numbers contain over 800 pages and severa
hundred engravings of new machines, useful and novel
inventions, manufacturing establishments, tools, and
processes.

The SCIENTIFIC AMERICAN is devoted to the inter.
ests of Popular Science, the Mechanic Arts, Manufac-
tures, Inventions, Agriculture, Commerce, and the in-
dustrial pursuits generally, and is valuable and instruc-
tive not only in the Workshop and Manufactory, but also
in the Household, the Library, and the Reading Room

To the Mechanic and Manufacturer !

No person engaged in any of the mechanical pursuits
should think of doing without the SCIENTIFIO AMERI-
0AN. Every number contains from six to ten engravings
of new machines and inventions which cannot be found
in any other publication.

Chemists, Architects, Millwrights and Farmers

The SCIENTIFIC AMERICAN wlll be found a most
usefulj~urnal to them. All the new discuveries in the
science of chemistry are given in its columns; and the
interests of th2 architect and carpenter are not over-
looked, all the new inventions and discoveries apper-
taining to these pursuits being published from week to
week. Useful and practical information pertaining to
the interests of millwrights and millowners will be found
published in the SCIENTIFIC AMERICAN, which informa-
tion they cannot possibly obtain from any other source.
Subjects in which planters and farmers are intercsted
will be found discussed in the SCIENTIFIC AMERICAN,
many improvements in agricultural implements being
{llustrated in 1ts columns.

‘We are also receiving, every week, the best scientific
journals of Great Britain, France, and Germany; thus
placing in our possession all that 18 transpiring in me-
chanical science and art in these old countries. We
shall continue to transfer to our columns copious ex-
tracts, from these journals, of whatever we may deem of
interest to our readers.

TERMS.
One copy, one year - - $3.00
One copy, six months - : . 150
One copy, four months - - - - 100

One copy of Scientific American for oue year, and
one copy of engraving, “Men of Progress” -

One copy of Scientific American for one yeur, and
one copy of “Science Record,” for1878 - - -

Remit by postal order, draft or express.

The postage on the Scientific American is five cents per
quarter, payable at the office where received. Canada
subscribers must remit, with subscription, 25 cents extre
to pay postage.

Address all letters and make all Post Office orderz nr
drafts payable to

MUNN & CO,,

37 PARK ROW, NEW YORBK,

10.00

4.50
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Ddvertisenenis.

Advert; t8 will be admitted onthis page at the rate of
81,00 per line for each insertion. Engrvings may
head advertisements at the same rate ver line by meas-
urement, as the letter-press.

The value of the SCTENTIFIO AMERICAN as an advertising

di t be over-esti Tesctr iste
times greater than that of any similar journal now pub-
lished. Itgoes into all the States and Territories, and s
read in all the principal libraries and reading-rooms of
the world. We invite the attention of those who wish to
make the:r business known to the annexed rates. A busi-
ness man want8 something more than to see his adver-
tisement tn a printed spaper. Hewants ciy
If it iz worth 25 cents per line to advertise in a paper of
three thousand circulation, it 18 worth $3.75 per line to
advertige in one of forty-five thonsand.

20

O PURCHASE—A large amount of Second
Hand Machinery. Any partieshaving Engine La thes,
Iron Planers, Drills, &c.,1n large numbers, who wish to
dispose of them cheap for cash, will find a purchaser on
%Ilcatlon to W. A. JAMES, ROCHE & SPENCER,
South Canal Street, Chicago, Ill.

MAGIC LANTERNS,

Dissolving View Apparatus, Views for Public Exhibi-

tions, etc. A profitable Business for & man with small

capital. Illustrated Priced Catalogue sent free.
McALLISTER, Opticlan, 49 Nassau St., New York.

F L. HALL’S LABOR SAVING BRICK
~ e MACHINE. T=HE BErsT IN UBE. Also, Im%roved
Brick Trucks and Wheelbarrows. Mgnumctured y

Onelds, Madison Cq., N, Y.

BEST PAPER--BEST PREMITN!

OORE'S RURAL NEW-YORKER, the great
'L Tllustrated RURAL, LITERARY and FAMILY WEEKLY,
gives an Elegant Steel- Plate Efrigraving, FREER, {0 every
yearly subscriber at $2.50. he picture 18 a splen-
did one, entitled, * Birth-Day Morning,”’ SSize 24 by
80.) The Paper and Picture are both first-class. The
RURAL contains Sixteen Quarto Pages—ably Edited, and
1liustrated and Printed in extra style. Natfonal in Char-
acter, Objects and Circulation, and the Pop ilar Stand-
ard in its Sphere. Try it a year. You can begin with the
Spring Campaign (March 1) or at any time. TERMs,—
%’mmre 2.50 a year—withont, 1n clubs, only 52.
Liberal Cash bommisslona, or Premiiums, to Club Agents.
Specimens, Premium Lists, &c., sent free. Address

D. D. T. MOORE,
New York City.

AMERICAN
SAW (0.,

NS

%, 1 Ferry St.,

Dy,
XS

New York.

%,
i, % $
For Pamphlet. Yot A

American Saw Co.

No, 1 Ferry Street, corner
Gold Street, New York.

MANUFACTURERS OF

Patent Movable Toothed

CIRCULAR SAWS,

Patent Perforated
Circular, Mill,
AND

Cross-cut Saws.

¥ Send for Descriptive Pam-
phlet.

7= Over 15,000,000 square
ey feet in 'q

For steep or flat Roofs, fn all climates,

ASBESTOS ROOF COATING.

For restoring old Tin, Felt, and Shin,

ASBESTOS BOILER FELTING.

The best non-conductor, and the lightest and most eco-
nomical covering for Steam Pipes, Boilers, Oil Stills, etc.,
whether housed or exposed to the weather.

These mgterials are prepared ready for use, and can
be easi}'y&pplled by any one.

ROO: G _AND SHEATHING FELTS, ASBESTOS
%%ARD, ASBESTOS PAPER, ASBESTOS, ASPHAL-

M, &c.
Send for Descriptive Pamphlets, Price Lists, Terms to
Dealers, etc. H. W. JOHNS.
;Eezabmhed} New Oftices, 81 MkmENh{.&NE, cor.
(n 1858, GOLD BTREET. New York

HE Proprietors of C. N. Goss’ patents, re

cently issued, for improvements in Horse Hay Rakes
wish to arrange with a few more parties to manufacture
the best horse rake in the country, upon royalty or oth-
erwise. Address F. G. BUTLER, Bellows lyalls, Vt.

O 11\31(%@'11‘1% OJISAND DOLLARS PER
g&;; I;A.'rmx'rs. uAv’:ﬁ%g .I%? %y %'6%T’c?ﬂ"r’"§r%§’

A. 8. CAMERON & CO.,}

ENGINEERS,

‘Works, foot of East 23d
street, New York City.

Steam Pnmps,

Adapted to every possible
Send for a Price List.

MORRIS, TASKER & CO.,

MANUFACTURERS OF

AMERICAN CHARCOAL IRON

Boiler Tubes.

WROUGHT-IRON TUBES
AND FITTINGS, FOR GAS, STEAM
WATER, AND OIL.

§% Steam and Gas Fitters’ Supplies, Machinery for
oal Gas Works, &c., &c.

NO. 15 GOLD ST., NEW YORK.

£

MAHOGANY,

ROSEWOOD, FRENCH WALNUT, SATIN
w08n, HUNGARTAN ASH, CEDAR, ETC,

Large and Choice Stock Forcign and Domestic Woods, in

VENEERS, BOARDS, AND PLANK,
Imported and Manufactured by
EORGE W. READ & CO
Office, Mill and Yard, 186 to 200 Lewis St., cor. 6th, E.R.
Branch Salesroom—170 & 172 Centre St., N. Y,
Orders by mail promptly and faithfully executed.
2 Send for Catalogue and Price List.

| HowARD IRON WORKS, BUFFALO.N.Y,]

¥ T. V. Carpenter, Advertising Agent. Address
Box 778, New Yorg{ clty.’ & A8

PETER COOPER’S

Refined Neats' Foot Q1L

FOR FIRST CLASS MACHINERY.

0.
It contains no gum or acid, and {8 wa anted pure and
equal t o the best Sperm Ofl.
I For sale at No. 17 Burling Slip, New Yeork.

R A Vervalen's Brick Machines,

Made at Haverstraw, Rockland Co.,N. Y. Making nine
tenths of all thebrick usedin the State. Sendforcircular.

New York PLASTER WORKS

N

Our Quarries are in Nova Scotia.

ANUFACTURERS of Calcined and Land Plaster, Marble Dust, Terra Alba, &c. &c.
DoUuBLE ExTRA Plaster I8 unsurpassed. Every ]i%'lgel warra

Our

nted.
RKS, 469, 471 & 473 CHERRY STREET, NEW YORK.

f I‘HE adoption of new and improved applica
tions to the celebrated Leschot’s patent,have mude
these drilis more fully adaptable to every variety of
ROCK DRILLING. heir unequalled eficlency and
economy are acknowledged, both in this country and
Europe. The Drills are uilt of various sizes an pat-
terns; WITH AND WITHOQUT BOILERS, and bore at 8
uniform rate, of THREE TO FIVE INCHES PER MIN-
UTE in hard rock. They are adagtel. to CHANNELLING,
GADDING, SHAFTING, TUNNELLING, and open cut
work; also, to DEEP BORING FOR TESTING THE
VALUE OF MINES QUARRIES. TEST CORE
taken out, showing the character of mines at any depth,
Used either with steam or compressed air. Simple and
durable in construction. Never need sharpening. Man

ufactured b

THE AMERICAN DIAMOND DRILL CO.,

No. 61 Liberty St., New York.

MERSONS NEW PATEN
SAW TEETH COST LESS

)

LY - Tian ONE HALF

OF ANY OTHER MAKE , AND
_UNSURPASSED IN QUALITY
" SEND FOR A C/IRCULAR o7

N EMERSON FORD & (2 BEAVER FALLS P
RANSOM SYPHON CONDENSER perfects

and maintains vacunm en Steam Engines at cost of
one per cent its value, and by its use Vacuum Pans are
run with full vacuum without Air Pump. Send to WM.
ALLEN, 51 Chardon St., Boston, for a personal call, or
he Company, at Buffalo, N. Y., for a circular.

MACHINERY for grinding
Tools and Metals, gumming Saws,
cleaning Castings, grinding Planer
Knives perfectly straight—unequal-
ed for the sterling quality of {ts
material and workmanship,the du-
rnblliﬁy of eve: art. Address

AMERICAN TWIST DRILL COM-

— =
PANY, Woonsocket, R. 1.

“The Harrison Boiler”

Seven years’ service in some of the largest establish-
ments in New England and elsewhere, with boilers
vnerg from_ Fifty to Fifteen Hundred Horse Power,
with repeated orders from the same parties, shows that
this improved generator has taken a permanent place in
the use of steam.

Fifty Thousand Horse Power have been made and put
in operation with a 1tJresent steady demand.

All the surface of the Harrison Boller is either stcam
generating or superheating surface, and when this needs
entire renewal it car be made as good as new at an outlay
of only one half the costof a new boiler. It can be taken
out and replaced }17( simply removing the loose bricks on
the top, without disturbing the fire front or brick work
of the original setting. It 8 most difficult and expensive
to take out and replace the ordinary wrought iron boiler,
which, when worn out, i comparatively worthless, and
can scarcely command a purchaser at any price.

Harrison Boilers of any size can be made ready for
delivery, after order is given, as fast as they can be put
in place, the setting costing no more than that of the
ordinary wrought iron boller,

For all information, circulars, etc., application must
be made direct to the

HARRISON BOILER WORKS,
Grays Ferrg Road,

Philadelphis, Pa

COVERING for BOILERS

AND PIPES,

Superior Quality. First Prize Am. Institute Fair. VAN TUYL MF'G CO., 528 Water St,, N. Y,

Always Reliable.

Wright’s Double-Acting Bucket=
Plunger.

STEAM PUMPS.

Made by the Valley Machine Co.
EASTHAMPTON, Mass.

RON PLANERS, ENGINE LATHES,
Drills, and other Machinists' Tools, of superior qual-
{ty,on hand, and finishing. For salc low. For Descrip-
ttonan ce address ‘W HAVEN MANUFACTUR-
ING CO.. New Haven, Conn.

(tica team Engloe bo.

STEAM ENGINES,

PORTABLE & STATIONARY.

“THE BEST, CHEAPEST, MOST DURABLE.”
Improved Circular Saw Mills, Screw and
Lever Set. Send for Circular
UTICA STEAM ENGINECO,, Utica,N, Y,
G. G. YOUNG, GENERAL Aeim‘,
42 Cortlandt St., New York.

OYES MILL FURNISHING WORKS
are the largest in the United States. They make
Burr Millstones, Portable Mills, Smut Machines, Packers,
Mill Picks, Water Wheels, Pulleys and Gearing, specially
adapted to flour mills. Send for oatalgf:ue.
J. T. NOYES & SON, Buffalo, N.Y.

THE

AMERICAN

Turbine Water Wheel

Has recently been improvedand sub-
ccted to thorough tests by James
merson, Holyoke, Mass,, showing

higher average results than any Tur-

bine Wheel ever known. A fullre-
ort_may be obtained of STOUT
ILLS & TEMPLE,Dayton, Ohio.

LCcLiPSE DOUBLE TURBINE
WATER WHEEL

STILWELL & EiERCE MF

IDDER’S PASTILES—A Sure Relief for
Asthma. STOWELL & CO. Charlestown, Mass.

WIRE ROPL.

JOHN A. ROEBLING’SSONS.

MANUFACTURERS, TRENTON, N.J. =
OR Inclined Planes,Standm%Slnp Rigging,
Bridges, Ferries, Stays,or Guys on Derricks & Cranes,
Tiller Ropes, Sash Cords of Copper and Iron, Lightnin,
Conducters of Copper. %fecla attention given to hoist-
ing rope of all kinds for Minesand Elevators. A&plg for
cireular, glvln_lg price and other information. nd for
pamphlet on Transmission of Power by Wire Ropes. A
arge stock constantly on hand at New York Warehouse,
No. 117 Liberty street.

L}

HAMPION SPRING MATTRESS—The
latest and best improvement. Do you want a
bealthy and comfortable bed? Here it is. "The softest.
easlest, hen&ast, most popular, and durable S{)rlng Bed
inmarket. 1d by all leading dealers. No stock com-
plkte.without it. olly composed of tenacious tem-
gered steel springs,so unl ted that thée Pressure {8 equally
{stributed. Easily moved or carried about the house.
Can be lifted, turned, or rolled up like a blanket. Both
sidesalike. Noframe.no wooden slats,no straps. May
be uscd on floor without bedstead. No under bed re-
quired. Needs only half thickness of hair mattress. The
regular size double bed, 4 ft. 61in. by 6 ft., contains 192
tempered steel upholstery springs and weighs only 25
1bs. More springs for your money in this bed thaninany
other. Warranted nofseless. Any sizes made to order.
Send for pictorial circular. Retall price of double bed,
$13. Shipped, by s:r:fle hed or (H;xantlﬁy, to all parts o:
the werld. Liberal discount to the trade. Agents want-
%d. FYC EEACH & CO., Make1s, 131 and 133 Duane Street,

ew York.

THE TANITE CO.,

INVENTORS & BUILDERS OF SPECIAL
MACHINERY CONNECTED WITH
EMERY GRINDING.

SOLID EMERY WHEELS, from 1 in. to 8 feet in diam -

The TANITE EMERY WHEEL i8 rapidly taking the place
of thejile and the Grindstone. If you wish to make Im-
Frovements in_your Fsctosy, Foundry, Mill or Shop,
ntroduce o ur EmerZaGrin imeMnclliner ,and note
the saving on Fileg, bor, and Wages. A judicious use
of Tanite Emery Wheels and Grinding Machinery will
morethanrepay the cost in this year’s work! Nothing
will shape,reduce or remove Metalso cheaply and quickly
as a Tanite Emery Wheel. The cutting points of a fille
are steel,and each minute’s use injures i ts cuttlnf edges.
A Tanite Emcrg Wheel never grows dull! -
ery 18 a substance harder than any metal! We have lately
introduced half a dozen new Styles of Machines for
Emery Grinding. Prices: $15 ?50, , $60, $70, $75, $90,
$95, ?1“05 $125, and, $175. Send for Circulars and Photo:
graphs te

The Tanite Co.,

NEW TORK SAFETY STEAM POWERCO,
SOCORTLANDT-ST., NEW YORK.
SUPERIOR
STEAM ENGINES

AND BOILERS,

by special machinery
& duplication of parts.
They are Safe, Economs-

i, Easily Managed, and

D

BOILER is
peculiarly ad-
apted te all
purposecs re-
quiring small
wer.
han 400 ene
ines, from 2 to
00 horse-pow=
er, in usec. Send
for illustrated

rEMare  Union Stone Co.,
Patentees and Manufacturers of
EmeryWheels & EmeryBlocks
In size and Form to Suit various
Mechanical Uses ;
SAWGUMMERS. DIA-

GRINDERS,
MOND TOOLS, and WQOD’S PA-
TENT ENIFE GRINDER,
ForPlaning, Paper Cutting, Leather Splitting, and all
other Long Knives.

OFFICE, I Excmx%n gwgn%r,ngﬁg,b%aui LN Y
. S. Jarboe, er reet, N. Y.,
BRANCH OFFICES 502 Commerce St,reet,l’{l?adelphln,?a:

§¥ " Send for circular.

INDEPENDENT

BOILER FEEDERS

SEND FOR ILLUSTRATED CATALOGUE

COPE&MAXWELL MFG.CO.

HAMILTON.OHIO.

SUPER-HEATER

Save fuel, and supﬁlrv: DRY steam. Easily attached to
any boiler. NRY W.BULKLEY, Engineer.

98 Liberty St., New York.

For testing Ovens, Boiler
P vV TOMELers. e Bisst furnases, Su-
per-Heated Steam, Ofl Stills, %{% Address

NRY W.BULKLEY,
98 Liperty St., New York. -

Boilers & Pipes covered

with “ ASBESTOS FELTING ;" saves 25 per cent in
fuel. Send for circulars,

Asbestos Felting Co.,

. » y t e Xeo
WANB%gSg)}?n aﬁllqsun%%l(t,fe?azﬁf ﬁ:ﬂﬂessfﬁ? gxleY L=

] : .
Bradley’s Cushioned Hammer
is a great improvement over all other Helve Hammers;
it has 80 many valuable and useful devices for common
and swedge work, besides conveniences that were be-

fore unknown to this class of tools, that no adequate

idea can be given of {ts capacity and general usefulness

in a brief notice like this. "For particulars, write
BRADLEY MAN'F’G CO., Syracuse, N. Y.

Machinist’s Tools,
EXTRA HEAVY AND IMPROVED
LUCIUS W.

ED,
]?v(‘),IﬂID‘g MANUFACTURER
‘Warerooms, 98 Liberty 3

orcel ter, a88.
Street, New York.
A. C. STEBBINS, Agent

© 1873 SCIENTIFIC AMERICAN, INC.

EACH’S Scroll Sawing Machine,Improved

guaranteed the cheapest and best in use. Thirty
{‘lla{s' trial given. Send for {llustrated circular and price
st.

Addrese H. L. BEACH, 90 Fulton 8t., New York.

PATENT |

~OLD ROLL

|
C C

SHAF TING.

has 75 per cont grcatér
ruer to gage,than any other

.The fact that this shnnlng
trength, a finer finish,andis
In use, renders it undoubtedly the most economical. We
are also the sole manufacturers of the CELEBRATED COL-
LINS PAT. COUPLING, and furnish Pulleys, Hangers, etc.,
of the most approved styles. _Price lists mafled on appli-
& LAUGHLIN

cation to NE
Try street,2d and 3d avenues, Pittsburgh, Fa.

E‘z Stocks of this Shafting in store and IOI‘ sale b,
g y
GEQ. PLACE & CO.

ST Conmbes moet, N, Y.
ampers siree o Xo
PIERCE & WHALING, Milwaukee, Wis.'
HE “ Scientific American ”’ is printed with
CHAS. ENEU JOHNSON & CO.'SINK. Tenth an1
Lombard sts., Philadelphfa and 59 Gold st., New York.






