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THE BERRYMAN PATENT FEED WATER HEATER.

It is commonly supposed by engineers and by users of
condensing steam engines the boilers of which are fed from
the hot well, that there can be no advantage gained by em-
ploying exhaust steam on its passage from the cylinder to
the condenser. The manufacturer of the improved feed
water heater represented in our illustration claims, however,
that this device, which utilizes exhaust steam, does so with
notable economy, and he presents the following facts, which
he informs us he is prepared fully to substantiate. It is
hardly necessary to point out that the savings indicated are
large, and that any auxiliary apparatus capable of securing
them may be commended to the especial attention of steam
users.

The saving over feeding the boiler direct from the hot
well is stated to be, in fuel, from 6} to 8 per cent, and as
compared with the conditions when cold water is delivered
to the boiler, the economy is said to be from 10 to 13 per
cent.

The heater does not interfere with the vacuum and re-
quires no care. While it does not, in connection with a
cendensing engine, act so well as a purifier as it does in con-
nection with the high pressure engine, yet, we are in-
formed, it removes the greater part of the impurities con-
tained in the feed water. The reason the purifying results
are not the same as when connected toa high pressure en-
gine is that per-
fect separation
of  impurities
does not take
place till the wa-
ter in the heater
is raised to 186°
Fah. Exhaust
steam from an
engine working
high pressure is
212° Fah., and
this, passing
through the
heater, raises
the water in it
to 210°. The
same exhaust
steam from an
engine working
low pressure (or
condensing) is
(on its way to
the condenser)
reduced to 163}
Fah., and pass-
ing through it
does not raise
the water in the
heater above 85°
Fah. It is
claimed that
the water and
the steam pass-
ing through the
Berryman heat-
er are raised to
150° Fah., equal
to 61 per cent in
fuel consump-
tion (10° in feed
water being
equal to 1 per
cent saving in
fuel consumed).

The manufac-
turer further
states that if the
condensing wa-
ter be salt, so
that it cannot be
used to feed the
boilers, and the
latter are hence
necessarily fed
with cold water
at 40° Fah., the
heater will then
raise the feed
to 150°, equal to
11 per cent sav-
ing.

The Berryman heater is manufactured in the United
States only by I. B. Davis, Hartford, Conn., to whom all
communications should be addressed.

A Hot Water Fountain.

The city of Pesth has almost accomplished the task of ob-
taining an unlimited supply of nearly boiling water, which
will be available for public and private use. The ready
heated fluid is obtained from a deep artesian well, from
which, when completed, the water will issue in a mighty
fountain, to the height of nearly fifty feet. The deepest ar-
tesian well in the world has hitherto been that at Paris, which
measures 1,794 feet in depth. The Pesth well has already
attained a depth of 3,120 feet, and will, when bored the re-
quired depth, more than double the depth of its Paris rival.
The water now issuing from the bowels of the earth, three
fifths of a mile below the surface, has a temperature of 161°
Fah., and the work will be prosecuted until a warmth of
178° Fah. is obtained. The meaning of these figures willbe
better understood when it is remembered that the temper-
ature of a hot bath is 98°, while that of boiling water is 212°.
The daily supply is already 175,000 gallons, a quantity
which will be greatly increased at the enhanced depth. The
work progresses at the rate of 50 feet a month, and recent
improvements in the mechanical appliances render possible
a still more rapid rate of working. This remarkable under-
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taking is being carried on partly at the expense of the city
and partly at the expense of the engineers, Messrs. Zsig-
mondy.—Building News.
_ O r—— N
Flooding the Desert of Sahara.

Mr. Donald Mackenzie, at a recent meeting at Bradford,
described his scheme for forming a canal across the Great
Desert. Of the vast plain or hollow in the desert, known
as El Juf, the greatest length of the depression is about 500
miles, the breadth about 120, and the area about 80,000
square miles. This vast area is depressed about 200 feet
below sea level. This depression was formerly connected
with the Atlantic Ocean by the channel Sakiet El Hamra,or
Red Channel, which had in process of time been blocked up
with sand. It was proposed to reopen this channel and let
in the sea, which would cover the great area above described
and enable commerce to be carried on with places in the in-
terior, rich in produce of various kinds. The submerging
of the basin of El Juf would open up a navigable highway
for the commerce of the world to the heart of Africa, and
present an extensive field for the influence of civiliza-
tion.

——— .t ———
Artificial Rubies.

The production of crystallized alumina in the form of co-
rundum, which is the substance of a number of oriental
gems, and espe-
cially of rubies
and sapphires,
has engaged the
thoughts of sev-
eral experiment-
ers, but hither-
to ‘only micro-
scopical crystals
have been pro-
duced.

Two French-
men, MM. Fre-
my and Feil,
have lately suc-
ceeded in ob-
taining  speci-
mens which may
be used in
watch - making,
and may be cut
by the lapidary.
Their method
consists in heat-
ing for a long
time at a red
heat a mixture
of aluminate of
lead and sili-
ca. Thirty kilo-
grammes of the
mixture  were
thus treated for
twenty days.
The alumina is
gradually liber-
ated, and crys-
tallizes. It thus
gives colorless
corundum, but
if two or three
hundredths of
bichromate of
potash be intro-
duced into the
mixture, thisac-
quires the color
of rubies. With
a little oxide of
cobalt the sap-
phire is ob-
tained. There-
productionis ex-
act as regards
density, hard-
ness, brilliancy,
color, and even,
as M. Jannettaz
has observed,
crystallographic
and optical pro-
perties.
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SUCCESSFUL PROGRESS OF THE GREAT JETTIES,

Captain Eads’ improvements at the mouth of the Mississippi
river having successfully progressed to a point at which,
under the act of Congress relating to the subject, a second
installment of half a million dollars falls due to him, Gene-
rals Barnard and Wright, of the United States Engineers, re-
cently made a thorough examination of the new channel.
The substance of their report is given below.

It is safe to say that no engineering work of similar mag-
nitude has ever been maintained and conducted with such
splendid success, under so many unfavorable conditions.
From the very outset Captain Eads has met with opposition
none the less bitter because it came from official sources.
He was confronted by adversaries who would neither sup-
port his plan nor agree among themselves upon the feasibil-
ity of any other project, and the prospect was that the Mis-
sissippi would remain unopened to commerce indefinitely
into the future. With a boldness born of perfect faith in
his scheme, Captain Eads broke through the deadlock of
'conflicting opinions by himself assuming the entire expenses
i of putting the same into practice, and asking no reimburse-
!ment or pay until the officers of the United States should
| themselves testify to the successful attainment of various
“points in the progress of operations. Congress at length
| passed the requisite act, and Captain Eads began the appar-
_ently unpromising work of building his great jetties out into
| the open sea.
| Certainly no engineer has ever before undertaken such a

'task under such auspices. Executing a great enterprise of the
-first national importance, he has been entirely without Gov-
_ernment aid; on the contrary, at the outset, officers of the
i Government, if not active opponents, did not in many cases
hesitate to predict the failure of the scheme. Still Captain
Eads has labored on, always successfully, until now large
ocean vessels may safely pass through the channel he has
made, and his title to the gratitude of the people rests on an
unassailable foundation.

‘We have published, both in these columns and with much

detail in those of the SUPPLEMENT, information concerning
_the steadily successful progress of the work; and from the
beginning the ScIENTIFIC AMERICAN has been among the
few steadfast supporters of the correctness of Captain Eads’
i theories and plans. It is therefore with no small gratifica-
| tion that we now congratulate Captain Eads on his triumph.
1 Generals Barnard and Wright in their report state that there
tis now a channel nowhere less than 200 feet wide and 22
-feet deep from the South Pass between the jetties to the
deep water of the Gulf of Mexico. The width between the
22 feet curves varies from 200 feet to more than 500 feet.
| At the head of the Pass a channel 264 feet wide and 22 feet
. deep exists, and a practicable channel 23 feet deep was also
found. No more complete announcement of the success of
Captain Eads’ work, or one which at the same time empha-
sizes more strongly the error of his opponents, can be made
than is embodied in the following words from the report of
the above named distinguished officers:

““If we look at the actual facts presented by the prosecu-
tion of this work, we find that while two and a half years
ago there was a bar at the mouth of the South Pass, over
two miles in extent, measured from twenty-two feet of water
;inside to the same depth outside, over about a half a mile of
'which there was eight feet of water, a wide and deep chan-

nel exists; and a result inferior in physical magnitude, but
| of no less importance, has been attained at the head of the
[ Pass. This result is so exclusively due to the jetties and
; auxiliary works, that the auxiliary aid of appliances, if in
such we include dredging machines, is utterly insignificant.
About 2,500,000 cubic feet of material were excavated by
the current, against 200,000 by dredging.” '
—_————.———
UNSCIENTIFIC SCIENTISTS.

Mr. William Crookes, F.R.S., is an English scientist of
reputation and of no small ability. He is the inventor of
“the radiometer, and a very close investigator of so-called
spiritualistic manifestations. We mention these two pecu-
liarities in preference {o many other very excellent and use-
ful roles which Mr. Crookes has assumed, because, on ac-
count of them, he is at present involved in controversies
| which are remarkable in their way, for bitterness on one
hand and absence of production of definitely settled fact or
. theory on the other.

We suppose thatas an originator of experiments for testing
spiritual mediums in such a way that the latter always come
out apparently triumphant, Mr. Crookes is unrivaled. Not
that we mean to assert for a moment that the gentleman
allows his belief in things supernatural to influence his ac-
tions, or that he approaches his investigation with anything
but a sincere desire for simple truth, but it so happens that,
by the aid of Mr. Crookes’ ingeniously contrived apparatus
‘for crucially testing them, mediums withstand remarkable
| trials, whereas, when people with not half the scientific
-acumen of Mr. Crookes apply their tests, the same mediums
1 egregiously fail or are exposed in their fraud.

Mr. Crookes’ arch enemy just at present seems to be Dr.
| Carpenter, another English scientist of high standing.
- Others have entered the arena, but the battle of the giants is
| waged between these two. In the Nineteenth Century a
while ago, Dr. Carpenter attacked Mr. Crookes for jumping
i at the conclusion that the radiometer is actuated by impact
of light, while commending the series of investigations which
;led to the discovery of the instrument, and then, in order to
i exhibit the ‘“ duality ” of Mr. Crookes’ mental constitution,
|he shows up his unscientific course with relation to the
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spiritualistic Home and the phenomena, supposed to be the
work of the latter, which culminated in Crookes’ hypothesis
of Psychic Force. In a later number of the same periodical,
Mr. Crookes defends himself, charges Dr. Carpenter with
misconception in the matter of the radiometer, insists that
he did not attribute the movement of that apparatus to
light, and answers the strictures with reference to Home
by explaining his precautions, etc., to eliminate chances of
fraud in the experiments, and virtually demands any reas-
onable explanation for the phenomena observed other
than that which he has adduced, and which involves the ex-
istence of an unknown and apparently supernatural force.

The drift of Mr. Crookes’ line of argument seems to be
summed up in some such demand as ‘‘either explain my
conclusions in a way that will convince me that they are
wrong, or else accept them and don’t criticise,” which, after
all, is nothing but the song which the perpetual motionists,
circle squarers, spiritualists, and their kind have sung from
time immemorial. It so happens, however, that neither of
the subjects in controversy are in that condition which ad-
mits of the proposing of definite explanation, and there is
thus a species of false analogy between them which is apt to
lead to their consideration as of like nature; whereas, while
the one is a legitimate object for scientific investigation,
which will in the end, if properly pursued, conduct to abso-
lute truth, the other is simply an illusion which, when in-
vestigated, can terminate in the exposure of nothing but un-
truth. Theories as to the radiometer are numerous, and
although it is now reasonably well settled that heat is the
motive power, yet there are abundant conflicting hypotheses
as to how the actuating force is exerted. No new phenom-
enon was ever discovered that did not undergo like stages,
and the fact of theories conflicting at any period of its ex-
istence is no proof but rather assurance that in the light of
constant progress they will react one upon the other, elimi-
nate one another, and ultimately a hypothesis on which
there will be agreement will be reached. On the other hand,
nothing of this kind can be predicated as to so-called scien-
tific investigations of spiritualistic manifestation. Such in-
vestigations are eminently unscientific because they aim to
disprove that for which not even a shadow of foundation is
assumable. A scientific investigation is simply a question-
ing of nature, and its object is to find the hidden laws which
connect or underlie certain definite results. The fabric of
truth reared, that of untruth falls by contrast—not by direct
assault—just as popular errors are eliminated, not by dia-
tribes and denunciation, but by the unswerving progress of
knowledge among the people.

It goes, therefore, without saying that Mr. Crookes’ line of
defense is illogical. It is not for his defenders to say, ‘‘Here
is an effect; weassume it to be due to a miracle; provethat it
is not;” but, on the contrary, it is for them to show conclu-
sively that it is utterly unaccountable under every known
natural law; and this they have never done. Mr. Crookes’
argument becomes still further weakened when those who
have withstood his tests are exposed or their tricks repeated
by easily explicable means, as has been frequently the case.
Mr. Robert Heller, the conjuror, is exhibiting ‘‘ manifesta-
tions ” in this city, which are more mystifying than any we
ever saw a spiritual medium execute. The cabinet business
and other performances are done under the full glare of the
gas, and submitted to the closest examination, and with a
celerity that is astonishing. He says that spiritualists have
insisted that he is an extraordinarily powerful medium,
which fact they accuse him of concealing for sordid ends.
He says further that he only produces effects—it is for the
audience to find out how—and the name of his mysterious
power is Hellerism. There is a curious analogy between
his argument and that of Mr. Crookes; and we are not quite
certain but that Hellerism is not as good a name as Psychic
Force.

A NEW SYSTEM OF ARMOR PLATING NEEDED.

The trials of the 100 ton gun at Spezia, Italy, demonstrated
quite conclusively, and to the no small astonishment of the
adherents of heavy wrought iron armor for vessels of war,
that iron plates were inferior to steel as a means of stopping
shot. Prior experiments on steel plates were not wanting,
and their results showed that steel had a tendency to split
under the impact of shot. Curiously enough, with the enor-
mous bolt of the 100 ton gun the conditions seem to have
been entirely altered, and the conclusion was apparently
reached that iron plates had had their day, that the contem-
plated 40 inch iron armor would never be rolled, and that
theironclad of the future would be encased insteel. The pre-
maturity of this view, however, was soon after proved by the
fact that steel plates broke and split up under the shot of
smaller guns which produced little effect on the iron plates. -
The advocates of armor plating are therefore at the present
time in rather an anomalous position. If vessels must be
protected against the heaviest guns, then steel is required,
but this can be shattered by light guns; if protection against
the latter is deemed preferable, then it is certain that the ar-
mor will be riddled by the more massive projectiles. What is
wanted, consequently, is some new kind of armor capable of
resisting projectiles from both large and small guns, and the
search for this bids fair to be as protracted and expensive as
the long continued experiments during which wrought iron
armor plating gradually grew in thickness from 4 to 24
inches.

Two plans are now before the English Government for so-
called compound armor plates, by means of which it is hoped
that all the advantages in both steel and iron may be secured
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without the corresponding disadvantage of either. Mr. Wil-
son’s system consists in a plate made of layers of steel and
iron united by fusion. The plate is 9 inches thick, having
steel on the outer face to the depth of 5 inches, the re-
mainder being wroughtiron. Tests made of this armor have
shown that it breaks the shot of 7 inch guns while splitting
and starring through its steel portioun, but that the latter is
held together by the iron.

Sir Joseph Whitworth has invented a new plate construct-
ed on a different principle, which consists of a solid shield
of comparatively soft steel, in drilled holes in which plugs
of harder steel of high quality are inserted. These plugs are
very closely distributed over the plate, and their object is to
break the projectile and to prevent the extension of star
cracks. This plate has also beenfired at and has stood well.
A competitive trial of the two systems has recently been
made in England, which has led to no very definite results
owing to the inferior manufacture of some of the competing
plates, but the general indications go to show advantages
in the compound steel and iron shield.

—_— ——tr—
CONFIDENTIALLY, WITH OUR READERS.

At this season of the year very many of our subscribers in
renewing their subscriptions take occasion to express their
opinion of our journals. We are always glad to receive
these comments—in fact, it invariably affords us gratification
to hear from any of our subscribers on any subject within
the scope of our field which interests them; but we take, per-
haps, more especial pleasure in noting the criticisms or
praises which those to whom our work is addressed bestow
upon it. Whether the opinions be adverse or otherwise, they
indicate something more than a mere passing interest, and
evidence a degree of appreciation which goes to prove that
our efforts are regarded, at least, as intended to be beneficial
far beyond the affording of temporary entertainment through
the presentation of merely what is new in the great world of
science and mechanical industry. It so happens, however,
that adverse criticism rarely—very rarely—finds place in the
letters we receive. Once in a while we receive a ‘“hauling
over the coals,” but we can see the good nature under it all,
although occasionally we are tempted to point out that a
paper run to suit each individual preference would probably
satisfy nobody, not to mention the fact that it would have
to be a colossal publication to contain all we are asked to in-
sert. Besides, and although we are quite willing to admit
that many of our excellent readers who send us their stric-
tures are much more capable to conduct the ScIENTIFIC
AMERICAN than we are, still, while that task is left in our
hands, a conscientious sense of duty impels us to continue
our possibly mistaken course by the light of the thirty odd
years’ experience we have had in doing so.

As for commendatory letters, which are brimful of kind-
ness and good wishes, and which abound in such praisesthat
really our innate modesty sternly prohibits our publishing
them, their number is legion. They comein the plain words
of men who know far better how to produce marvels with
the hammer and chisel than with the pen, and in the earnest
language of workers in science who stand foremost among
intellectual minds. Inventors, mechanics, men of business,
and professional men—in a word, the true brain and muscle
of the country unite in these encomiums, and afford us en-
couragement such as would spur even the least appreciative
to constantly improving efforts.

‘We shall make an extract from but one of these letters—
and it may stand asatype of all—and this because it expresses
the unsought opinion of an engineer whose achievements are
so well known that every body will respect his judgment.
After renewing his double subscription to both of our jour-
nals, Captain Eads says:

T heard one of the most eminent engineers of the United
States Army declare in the presence of several other highly
intelligent gentlemen, a few months ago, that he considered
the SCIENTIFIC AMERICAN to be the best scientific journal
published in America. To this there was no dissent among
those who heard him. Itis my own opinion; and wishing
you continued success, I remain,

Very sincerely yours.
Jas. B. EAps.”
GOVERNMENT TESTS OF MAGAZINE GUNS.

A board of army officers, under the presidency of Lieut.
Colonel J. G. Benton, is to convene at the Armory, in Spring-
field, Mass., on the 3d of April next, for the purpose of test-
ing magazine guns. Inventors will soon be requested by
the Secretary of War to provide sample arms for trial, all
guns to be of caliber 45, the same as that of the Springfield
rifle now in use, and to carry the United States service cart-
ridge. It is stated that the Secretary is authorized to spend
$20,000 in the conducting of these tests. The board will
probably be in session until midsummer. No special rules
governing the trials have yet been decided upon, and Lieut.
Colonel Benton informs us that probably none will be made
until the board convenes.

The terrible execution done by the magazine gun during
the present Russo-Turkish war has shown the superiority
of that weapon over the single fire breech-loader, and indi-
cated the prominent part which it is destined to take in
future conflicts. The main requirement is now to simplify
the gun, to reduce the number of parts, and render their in-
terconnection so plain that the soldier can easily take the
weapon apart or put it together, and make his own repairs
on the field. We shall probably publish full descriptions of
the competing weapons when the test begins.

A REMARKABLE AND DISASTROUS EXPLOSION,

At about 5 P.M. on December 20th last, the throngs of
people who were passing through Barclay street, in this city,
near Broadway, on their way to and from the New Jersey
ferry, were horror-stricken to behold the entire front of a
large five story building fall into the street. The dullsound
of an explosion was simultaneously heard, portions of the
ruined edifice were hurled against buildings many feet dis-
tant, and almost instantly a fire broke out which speedily
consumed a large part of the block. Twelve persons were
killed, others are still reported missing, and many were
wounded. The structure wasused by the Messrs. Greenfield
as a candy manufactory, and work was in full progress, ow-
ing to the holiday season, when the disaster occurred.

The prevailing impression at first was that a boiler explo-
sion had taken place, but examination of the generators
proved this not to be true. Numerous other theories have
since been suggested, including illuminating gas explosion,
formation of an explosive mixture of carbonic oxide and air
in the flues from the boiler, explosion of chemicals, and
others. A correspondent sends us the following interesting
letter on the subject, which suggests a very plausible and
probably the true cause of the casualty. The fire authori-
ties and other official investigators have thus far failed to
reach any definite conclusion on the subject. Our corre-
spondent says:

The cause of the Barclay street fire still remains a mystery,
and it having been proved beyond reasonable doubt that
neither steam, gas, nor kerosene caused the catastrophe, the
experts appear to have lost the scent, and are now following
the hunt with blind uncertainty as to the direction they
should next follow.

It may therefore be convenient at this moment to mention
certain conditions that may result in explosions among sub-
stances usually regarded as perfectly harmless.

It is perhaps not generally known that many substances
when reduced to a very fine powder, and thus diffused in
the air of a room, will under certain conditions explode with
terrific force. Among other substances may be mentioned
cork. This material, which burns in bulk with a very slow
combustion, becomes highly explosive when reduced to an
impalpable powder and in this state distributed in an atmos-
phere. .

The Linoleum Company of Staten Island have had un-
pleasant proof of thisfact. Inthe manufacture of linoleum,
cork in a very fine powder is employed to a large extent,
and in its manipulation becomes dispersed about the room,
causing the air to become highly charged with it.

Not very long since, the cork in one of their rooms ex-
ploded with great force, blowing off the roof of the build-
ing. Onthis occasion the ceiling in the room where the
explosion took place remained intact, the whole force of the
explosion passing through an opening in the ceiling to the
room above, theroof of which chamber was carried away.

It should be noticed in this instance that the explosion
traveled to the spot which presented the least resistance, and
that the damage occurred in a room that was not the scene
of the original explosion.

This experience may be useful in directing attention to
new channels of inquiry in regard to the Barclay street fire;
it certainly offers two links that may be followed with ad-
vantage, for it teaches us in the first instance, that the cause
of an explosionmay be remote from the spot where its effects
were most apparent, and secondly that explosions may re-
sult from substances which are not within the category of
explosive compounds. The subject might be carried one
step further by making the inquiry whether any substances
used in the candy manufactory could explode under the
same conditions as the cork, but that is a matter to be
handled by those making the investigation.

There is also another point that has passed unnoticed.
Candy manufacturers at Christmas time make a large num-
ber of pull-crackers, folded in fancy papers with candy.
‘What quantity of detonating powder was held at the time of
the explosion?

These remarks are merely suggestive, and as such may be
valuable in giving a wider range to the present inquiry,
there appearing a desire to force the conclusion that the
building must have fallen down if not blown up by steam,
gas, or kerosene. J. M.

—_—— - —

THE AMERICAN EXHIBIT AT THE PARIS EXPOSITION.

Commissioner General McCormick, on January 10th,
stopped the reception of applications for space at the Paris
Exposition, and none further are to be entertained. It is
stated that 625 applications have been made,the majority com-
ing from Pennsylvania and from this State. Fully five times
the amount of space allotted to the United States has been
asked for by exhibitors, so that it is therefore a certainty
that disappointed applicants will be in the majority. The
Commissioner General has full control in the matter of
selection, and his decision is final. He is proceeding rapidly
with the consideration of applications, and his selections will
shortly be made known.

—_ —.—t—r——
New Fast War Steamer,

The Iris has been constructed as a twin-screw dispatch
steamer for the English Government. At a recent trial trip
of six hours’ full power run, which extended to about 120
knots, 96 were completed during the official six hours. The
mean pressure of steam in the boilers was 62 Ibs. The star-
board engine made 91 and the port engine 89} revolutions
per minute. The mean total horse power developed was
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7088-52, the contract being for 7000. Sixteen knots per hour
was the speed attained; consumption of coal was 27 1bs. per
indicated horse power per hour. The following are the
principal dimensijons of the Iris: Length between perpen-
diculars, 300 feet; over all, 338 feet; extreme length, 46 feet
1 inch; depth in hold, 16 feet 3 inches. The armament is
to consist of ten 64-pounders. She is bark-rigged with
wooden masts, and is steered by hand gear. The ship is
propelled by direct-acting, horizontal, compound four-cylin-
der engines, designed to turn twin screws. There are four
high pressure cylinders, having a diameter of 41 inches, and
four low pressure cylinders, with a diameter of 75 inches,
the stroke being 3 feet. Steam is furnished by twelve boil-
ers of slightly different dimensions. The total weight of the
machinery,with water in the boilers and condensers, is about
1,000 tons. The contract price is £93,000. The engines
have been manufactured by Messrs. Maudslay, Sons &
Field. At the trial trip the mean draught of the vessel was
15 feet 8 inches forward and 20 feet 7 inches aft.
—_— . ————
Keely or a Rival.

The ¢ Bradley Promethor,” says a Baltimore contempo-
rary, is a vessel propelled by ‘‘a certainkind of gas, whichis
evolved by mechanical disintegration, the water being forced
through solid silver by hydrostatic pressure, which is anto-
matic and is operated by the engine. This product is in-
troduced into small cells of one inch internal diameter,
made of the best decarbonized steel, and there quickened
into gas by heat, which does not need to be over the ordinary
temperature to produce steam. There is no water intro-
duced as water into the generators.

*‘ The apparatus, he claims, contains nothing but pure gas,
without any likeness to a steam boiler. Three hundred
pounds pressure can be had from-a thimbleful of water, and
the pressure can beraised any degree to thousands of pounds
to the square inch by regulating the supply of water. The
gas frequently reaches so intense a state as to show great
signs of electrical action, but before being admitted to the
cylinder of the engine it is oxidized, which fully prepares it
to act with all the smoothness of steam on the piston.”

We are not sure but that this is a bare-faced infringement
on Keely’s great conception, though the remarkable discov-
eries which the inventor (or the writer of this description)
appears to have made incline us to the belief that the Keely
brain has here also been at work. No one else is so compe-
tent as he to wrench from unwilling Nature the great truths
of the aqua-disintegrating properties of solid silver, the
smooth behavior of oxidized gas, or to accomplish the wholly
unparalleled feat of producing ‘‘ pure gas without any like-

ness to a steam boiler.”
——

Water Supply of New York City.

From the report of the Department of Public Works of
this city, Mr. Allan Campbell, C. E., Commissioner, it ap-
pears that the total amount expended for works, structures,
aqueducts, pipes, etc., connected with the water supply for
the city, including maintenance and repairs, from the
period of its inception in 1842 to October 1, 1877, has been
$34,692,103.73; the total revenue, $30,105,338.80. Cost over
revenue, $4,586,764.93. The growth of the city has ren-
dered an increase in the size and arrangement of the dis-
tributing mains necessary. Under a recent contract, straight
pipe of the very best quality has been procured at $22.75
per ton of 2,240 lbs., probably the lowest price at which
such pipe was ever brought to this city. This unexampled
low price of iron pipe makes it very desirable that the nec-
essary additions and alterations should be made at the pres-
ent time. Small mains of former years will in course of
time be replaced by large ones on the principal streets and
avenues, and inconnection therewith a sufficient number of
fire hydrants will be added. The report maintains that the
supply from the Croton river system, including the Housa-
tonic river, is the proper mode to be pursued. This plan
contemplates an additional aqueduct, when increasing pop-
ulation shall have taxed the present one to its fullest capacity.

—— 4 ————————
A ““Momentum * Torpedo.

Commodore John A. Howell, U.S.N., has invented a new
movable torpedo, which is driven by the energy stored up
in a heavy rotating wheel in its interior. The apparatus is
a cylinder with two conical ends, and at each extremity is a
two-bladed screw. Insidebeside thefly wheel is the explosive
charge. By an outside gear wheel on the screw shaft, which
connects with a motor on board ship, the fly wheel is set
rotating; then the contrivance is slid down a boom and into
the water, it being supposed that the momentum of the fly
wheel will keep the screws rotating long enough to drive
the machine ahead for 300 feet or so, in a straight line. Re-
cent trials at Newport were unsuccessful, the rudder not
acting well and the torpedo going in every direction but the

right one.
_————tr—

TO OUR SUBSCRIBERS.

‘We find ourselves obliged to ask the indulgence of those
of our readers who have lately failed to receive their num-
bers of the SCIENTIFIC AMERICAN with usual promptness.
This is the season of the year when most new subscribers
remit and old ones by the thousand renew, and the demand
for papers is always excessive. Of late, however, the inflow
of subscriptions has been even greater than usual, and our
regular editions have been quickly exhausted. We are rapid-
ly reprinting recent issues, so that our patrons may rely on

receiving their numbers at the earliest possible moment.
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UTILIZATIONS OF THE GOOSE QUILL.
Metal pens came into general use in about the year 1840,
supplanting, asis well known, the time honored goose quill.

the threads of a woven backing, with which they form akind |
of felt, their barbules tightly interlocking. So firm and close f

For the latter it therefore became necessary to discover  is the fabric thus produced, that several hours’ rubbing by
some other utilization, and efforts in this direction have led | coarse feather bristle brushes worked by steam power is

in France to the establishment of a new industry, the man-

ufacture of the so-called ‘ feather articles ” (articles de plume),

the creators of which, and the inventors of the ingenious

Fig 2—CUTTING FEATHER SHAVINGS.

machinery by which it is practiced, are MM. Bardin and J‘
Soyez. At present there are not enough geese raised in
France to supply its needs, and hence large quantities of the
feathers are imported into that country from Siberia and
Russia.

The feathers of the goose wing, which are the only ones
used, are classed by numbers, according to their position in
the wing. Each package incommerceiscomposed of plumes
of the same number, because each variety has a special ap-
plication. In order to exhibit the process of manufacture it
is necessary first to dissect one of the principal feathers em-
ployed, namely, the bouts d’atle, or exterior feathers of the
wing. These consist of a strong stem or quill bent, and
having on one side short and on the other long barbs, as
shown in Fig. 1. The feather was useless for pen making,
as, owing to the difference in weight of its vanes, it did not
balance in the hand. This defect, however, now becomes
the chief merit of the feather, as the short barbs or déts, 2 in
our engraving, are especially useful. The first operation is
to soak the feathers thoroughly in water. Then the lower
portions of the quill are cut off by a special machine, and the
plume is ready for the removal of the brillantine, 1. Thisis
the thin horny layer which covers the outside of the shaft.
It is removed by hand with a penknife in fine strips, and is
sent in large quantities to dyers, who dye itin various bright
colors. It then is used for the manufacture of light tufts or
plumes for bonnet trimming. The wide barb, 3, is also re-
moved by hand. The feather thus denuded is placed, little
end first, under a roller, B Cin Fig. 2, which carries itagainst
a cutting edge which slices off the upper shaving, 4, a horny
layer between the vanes on the back of the feather and under
the brillantine. The remaining portion is again put through
a similar machine and a second slice is taken off, called the
lower shaving, 5. These shavings next go to the apparatus
represented in Fig. 3, which has cylinders on which are cut-
ting screw-threads, by which the shavings are split up into
numerous fine filaments. With these, known as feather
bristles, excellent brushes are made, and the waste and short
scraps are employed for stamens, etc., of artificial flowers.
The interior of the figure 6, Fig. 1, is a soft, white, elastic
pith. This is ground up into a fine flock, and is used for the
manufacture of flock wall paper. The material is suitably
colored, and is sifted upon the paper while the coloring mat-
ter on the latteris yet wet. It adheres and produces a cloth-
like surface, and is said to take dye better and to form a much
more beautiful surface than the wool flock commonly em-
ployed.

Fig. 3—SPLITTING FEATHER SHAVINGS.

necessary to raise the nap sufficiently to give the material
the desired appearance of a thick rich plush.

‘We have now traced the manufacture of all the different
parts of the feather except the barrel or quill which was
cut off. This is converted into toothpicks by the stamp or
press exhibited in Fig. 4. The details of the cutting dies
areshown in Fig. 5, at A, B, and C. At the factory of the
above named manufacturers some 250,000 quill toothpicks
are thus daily made.

There is much to do to the quill, however, after the above
described cutting before it becomes a finished toothpick.
The opaque covering skin must be taken off and the interior
pith removed. The first is usually done before the toothpicks
are cut, and is accomplished by throwing the quills into a
large vat, where they are violently agitated with water sim-
ply. After the cutting, the quills are placed in a wire bas-
ket and moved to and fro in the water until the light pith
within is washed out. The picks are then dried in a centrif-
ugal apparatus and by heat, and are next made into bundles
by means of the apparatus represented in Fig. 6. The tooth-
picks are simply inserted in a receiver, A, their ends, B,
gathered in the hand and a copper ring slipped over them.
Then while they are held in the ring they are bound by red
string into a tight bundle.

Toothpicks are often met with in this country with names
of popular restaurants or with fancy designs stamped upon
them. Quill pens are also similarly ornamented. This is
done by inserting the quills into a receptacle, A, Fig. 7,
which contains ashes heated by a lamp beneath. When they

-~

Fig. .—_THE GOOSE QUILL DISSECTED.

have arrived at a proper heat the quills are removed and laid ‘
upon a band of iron, B, on which are raised characters or

figures. Upon this they are pressed by the lever, C. The

difference in temperature suffices to produce transparent let-

ters, etc., on the dead white body of the quill.

Quills are also used for paint brush handles, in connection
with cork for floats for fishermen, as a cover for cigarettes,
and to form the stems of fuses for cannon. The ordinary
percussion fuse has a quill stem filled with fine powder and
a fulminating capsule above. The quill is inserted in the
vent of the gun, and the capsule comes beneath the hammer
when the lock string is pulled.

P G S U
New Inventions.

A novel Sad Iron patented by W. B. Dolsen and J. B. !
Sherwood, of Moberly, Mo., has a hollow cylindrical handle |
filled with oil; from this runs a wick, which extends into a |
chamber in the iron and is there ignited, thus keeping the |
iron hot. The oil reservoir and lamp portion can be readily |
removed. f

Royal W. Barnard, of Fayette, lowa, has patented a Pro-z
cess for Purifying Rancid Butter. It neutralizes and re-
moves the developed acids which are formed upon the butter
globules by the fermentation of the milky film, and consists
in working the butter througha solution of brine containing
an alkaline carbonate mixed with a solution of tartaric acid |

© 1878 SCIENTIFIC AMERICAN, INC

' The barbs of the feather are dyed and worked in between I or its equivalent. The alkaline carbonate neutralizes the

rancid acid, while the effervescence, caused by the decom-

Fig. 4—STAMP FOR TOOTHPICKS.

position of thealkaline carbonate by the tartaric acid, loosens
and removes the neutralized impurities.

Philip Pointan, of Baltimore, Md., has patented a Roofing
Tile. It hasupon one side an overhanging lip and upon
the other two parallel projecting ribs between which the
overhanging lip of the next adjacent tile fits and is secured. A
ridge is formed near the end of its upper face, a correspond-
ing groove upon its lower face at the opposite end, and also a
raised and hollowed out cap piece at the said lower end of its
upper face which covers and holds the adjacent lip and
ribs of the two next lower tiles, said cap piece being raised to
double the height of the marginal side ribs and lip, so that,
when the tilesarelaid face to facein piles for baking, the cap
pieces abut against the lower plain surface of thetile to form
a support for it at the ends, the ribs and lip resting upon
each other at the edges, and a central projection resting
upon a similar projection in the center; the whole to form a
reciprocal support for each and every tile at the ends, side,
and center, which holds them straight during the baking
operation and prevents warping.

Byron E. Chollar, of Chicago, Ill., has patented an Auto-
matic Feed Regulator for Carburetters. It is designed more
particularly for regulating the feed of the hydrocarbon in
carburetting ordinary city illuminating gas in large public
buildings, in order to enrich the quality of the gas just be-
fore it is consumed, and thus to secure a more economical
consumption as well as a better light, by making a smaller
amount of gas supply the requisite light by reason of its in-
creased illuminating power resulting from the absorption of
the rich hydrocarbon. It consist in connecting the valve of
any of the ordinary forms of automatic gas governors
directly with the valve or cock controlling the supply of hy-
drocarbon so asto cause them to act in constant unison to-
gether, whereby the sensitiveness of both valves is always
the same, and the flow of the gas and hydrocarbon always
bears a constant and uniform relation to each other inde-
pendently of the carburetting apparatus.

In a Coffin patented by Lewis W. Drake, of Hazleton, Pa.,
the ends and sides are connected by intermediate corner
pieces, placed at obtuse angles thereto. The corner picces
are made with semi-circular side beads, and the joint with

/

Fig. 5—T'00THPICK CUTTING DIES.
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the ends and sides obtained by interlocking tongues and
grooves of a suitable form.

Salomon Pischlowitz, of New York city, has invented a
method of Turning Angular Bodies having Convex Surfaces.
It consists of wooden boxes having an oblong groove of
twice the size of the body to be turned, and socket holes for
inserting the tenoned ends of the blocks. The boxes are se-
cured to the lathe center and turned by the spindle, so as to
cut, first, the outer sides. The blocks are then changed in
the boxes, and the second side cut, and so on until the sides
are turned off forming angular bodies with arc-shaped sides.

A Folding Chair patented by Zenophon Earle, of Apple-

Fig. 6.—_BUNCHING TOOTHPICKS.

ton, Wis., consists of the following connected pieces: A
back, a swinging seat with locking side pieces, hinged front
legs, and rounds connecting center bar or side bars. It is
easily folded up. The side pieces and center bar of the
rounds make the chair strong and durable. i

An Orthographic and Numerical Frame for the use of |
schools patented by Henry O. Harden, of Stoutsville, O.,
consists of a rectangular frame. Parallel cross slats are
framed into cne side bar of the frame, but the other side bar

is made into two parts securely attached together, with a
space between. The cross bars are grooved to receive letter
or numeral blocks inserted
through the opening of the
side bar. It will prove a
great help to teachers.

A Spring Air Gun patented
by Michael Weber of Zurich,
Switzerland, consists of an
air cylindéer and sliding
spring-piston arranged in the
stock, and connected with the
barrel by a sliding air tube,
which is carried back to set
the spring piston to the trig-
ger catch by a swinging lever

Scientific dmerican.

is adapted to engage with a flange on the rim portion. The
hat is thus held securely in place and is prevented from
turning or shaking around, and from rubbing the binding.

A Ship’s Log invented by David Carroll, of Spring Creek,
Pa., consists of a tube passing down through the bottom of
the vessel and forming a well hole below, in which two re-
volving screws are arranged, of which the upper is placed
parallel to the longitudinal axis of the vessel, the lower at
right angles to the samze. The revolutions of the screw are
indicated by suitable transmitting gearing and registering
apparatus inside of the vessel. Below the screws is arranged
a longitudinally and laterally swinging speed indicator that
works a pointer along a graduated plate.

A Roller Skating Surface, the invention of George M.
Rollins, of Brooklyn, N. Y., consists of a floor composed of
rock-asphalt, bitumen, and resinous oil, which are mixed to-
gether and applied in a warm and plastic state. 1t is manip-
ulated by means of floats until the surface becomes entirely
cold and level.

An Invalid Bed Attachment patented by B. D. Brown, of
Shamrock, Mo., can be worked by one nurse, and enables
the patient to be easily moved. Canvas is attached by side
pieces stretched by end cross pieces and raised by a portable
hoisting apparatus attached by hooks to cords of the side
piece. A second canvas is hinged to the main canvas and
raised in the same manner.

A Car Axle Box has been patented by Trenton W. Lillard,
of Luray, Va. In the bearing of the upper part is placed a
lining of anti-friction metal to receive the wear, and in the
face are formed grooves to receive the surplus oil from the
journal and carry it down into the grooves in the surface of
the lower part to a wick, which by an arrangement of end-
less bands catches any grit or surplus oil and carries it down
into a tank.

Messrs. W. H. Haylock and Alonzo Benedict, of Jones-
ville, N. Y., have patented new Wagon Springs. The in-
vention consists in making the side bars each of two parts,
joined together at the middle of the vehicle by a flexible
steel plate, which is secured by a slip or otherwise to the
center of a side spring. The ends of the latter are attached
one to each of the two parts ef the side bar.

A new Level has been devised by Mr. Oliver Pickering,
of Needham, Mass. Movable sights are combined wish a
common level so that they may be thrown out into position
for use, or retracted, in order that the level may be used in
the ordinary way.

Caleb W. Durham, of Chicago, Ill., has patented a Hot
Air Furnace which is composed of two parts: First, a rect-

and trigger guard, that en-
gages, by atoothed front seg-
ment, a bottom rack of the

connecting air tube. As soon

asthe air tube is carried back,

a hinged guard shield is
dropped below the breech of
the barrel, and admits the

insertion of a ball. The re-
turn of the lever carries the
air tube back to connect with
the barrel, and raises the
guard shield, the gun being
then ready to be discharged
by pulling the trigger, which
releases the spring piston,
and throws the ball by the
compression of the air in the
air cylinder and tube.

John P. Dorr of Oconto,
Wis., has patented a Steering
Apparatus, of the kind used
to move rudders by steam
pressure. Hisimprovements
consist of a chain sheave over
which the tiller rope runs.
The slide valve of the valve
chest of the cylinder is con-
nected with a sliding bar
which is operated by a lever
fulcrumed above the deck.
By it the motion of the rud-
der is controlled by shifting
the valve, se as to admit steam
to the cylinder as circum-
stances may require.

A Hat Box patented by
Frederic Jinkins of Orange,
N. J., has its body extended
above the base of the rim
and formed with a lip which
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RADIAL DRILLING MACHINE,
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angular, oblong combustion chamber, from which projects a
series of radial, inclined, continuous flanges; second, a case
enclosing the atoresaid parts, The air circulates in passages
formed between the combustion chamber, outer case, and
the parallel flanges, and becomes highly heated before escap-
ing at the top of the furnace into the conducting flue. The
flanges have alengthwise inclination on the sides of the com-
bustion chamber, but are horizontal at the corners thereof,
which construction causes the air currents to change at each
corner in such a manner that at each angle or corner the
colder portion takes the place of the warmer, so that the
whole is uniformly heated. The furnace is said to be an
effective one.

A new Basket has been invented by Mr. Abraham Fox of

Fig. 7.—CUTTING QUILLS.
Stittville, N. Y. It embodies a new mode of combining the
splints together and with strengthening splints so as to in-
crease the strength and durability of the bottom.

A newIroning Board invented by Mr. Andrew Aitken of
Well’s River, Vt., is so constructed that it may be readily
attached to or detached from the table without marring the
latter. When attached it is firmly and securely held.

Mr. Jeremiah E. Walton has patented a new Thill Coup-
ling in which the rubber blocks or packing which render it
noiseless and which take up the wear may beremoved with-
out taking out the thills and without the aid of a wrench.

_—atr————
RADIAL DRILLING MACHINE.

‘We copy from Ironan illustration of a new English radial
drilling machine. It is made
on a very different system
from that of the older radial,
and is not nearly so heavy,
nor does it so much obstruct
thelight. The expense iscon-
siderably diminished, owing
to the reduction in weight
and number of parts, and in
the cost of fitting. The dri-
ving head and spindle in this
machine slides upon an arm
composed of three bars placed
parallel and in atriangle with
each other. With the arm
constructed in this manner
the side twist commonly
found in the working of ra-
dial drills does not appear.
This machine has an all-round
sweep, and can be set to bore
at any position in the circle
—an arrangement which is
convenient for drilling the
ends of long articles, which
can be placed in a pit sunk
beside the table. The hand
wheels for working the spin-
dle and horizontal slides are
quite close to the spindle, so
asto be always within reach
of the workman, wherever he
may be operating.

In a modification of this
machine the three bars slide
through a bracket supported
on the main pillar of the ma-
chine. The spindle is placed
at the end of the arm and
exactly in the center of the
bars.

Owing to the simplicity
and lightness of the working
parts of these machines, they
can be adjusted with great
facility, vertically, radially,
and horizontally, and thus a
great amount of work can be
obtained from them. Their
general arrangement is good
and compact, the construc-
tion is strong and durable,

and the various movements
are within reach of the work-
man.
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Gommanications,

Our Washington Corrzspondence,
To the Editor of the Scientific American :

Notwithstanding the amount of business done by the Pat-
ent Office during the last two months, there is a consider-
able falling off in the number of patentsissued last year as
compared with those issued in 1876, as will be seen on in-
specting the following figures:

Patents,  Reissues,  Designs, Trademarks, Labels,
1876.... 14,172 621 802 959 472
1877.... 12,920 568 679 1,216 392
Decrease 1,252 53 123 Incr. 257 Dec. 80

lhe work of cleaning the models damaged by the late fire
has commenced, and the office is overrun with applicants for !
employment in consequence. About fifty hands are em-
ployed, who are at present mostly engaged on the sewing'
machines, which, although they were not directly exposed
to the fire, received considerable damage by water and
steam.
THE NAVY.

The Secretary of the Navy has organized a commission of
bureau officers consisting of Rear Admirals Howell and Am-
men, Commodore Shufeldt, Engineer-in-Chief Shock, Cap-
tain Jeffers, and Constructor Easby, to investigate and re-
port upon the class of vessels best adapted for service in the
United States Navy: the dimensions, tonnage, and battery
of each particular class; the number of each class required,
and the material of which they are to be built. The com-
mission will examine and discuss the qualification of ships
of other navies, their batteries, steam power, etc., and the
subject of torpedoes and rams will be thoroughly investi-
gated.

The subject of educating boys in practical seamanship so
as to fit them for service in the navy having been tested and
found to work satisfactorily, is to be presented to Congress
with the view of making such changes in the law as will re-
sult, it is hoped, in having ournavy manned entirely by sea-
men educated to the business. Commodore Shufeldt, who
has given much attention to the perfection of the system,
will explain the advantages thereof to the House and Senate
Navy Committees, and will recommend the passage of a law
authorizing the enlistment of 750 boysannually, or ten per
cent of the seamen now allowed to the navy. Congress, a
year ago, reduced the number of seamen from 8,500 to
7,500, and the boys now enlisted and undergoing instruc-
tion, numbering about 470, are included in the 7,500 sea-
men authorized by law. It is proposed to retain the full
number of seamen if Congress will consent, and in addition
thereto enlist 750 boys annually, who, after serving on the
school ships one year, will be distributed to theships already
in commission, by which means it is hoped that in the
course of ten years our whole naval force will consist of
thoroughly trained seamen, all of which will have been ed-
educated in the service.

' CONGRESSIONAL MATTERS,

The Sub-Committees on Waysand Means are diligently en-
gaged upon the proposed revision of the tariff, which is to
be reported to the House after the recessof Congress. The
changes of the rates of duty have not yet been determined
upon, but there is little doubt that a great number of articles
which now produce little or no revenue will be placed
upon the free list, and that the duties on others will be
greatly reduced and simplified. It will matter but little,
however, in what shape the Committee reports its bill, for
when it comes into the House it will be greatly changed by |
thelogrolling of ‘members representing different interests, :
each one of whom will endeavor to shapelegislation to favor :
the local interests of his own district. Tariff legislation in
general, instead of proceeding on any fixed principles, has
been ascramble of different interests for the highest protec-
tion, and those branches of industry that could bring the
strongest influences to bear upon individual members have
had their wishes most respected, while weak and struggling
interestsnot wealthy enough to subsidize a powerful lobby
have had to suffer.

Admiral Rodgers, the Superintendent of the Observatory,
has a project that he wishes to bring before Congress, to
which he has been devoting considerable attention, intended
to do away with the inconveniences which arise from the
difference in local and railroad time. His idea is to have
Congress pass aresolution which will require all railroads to
have the clocks in their depots constructed with a double
pair of hands—one pair to mark the local time and the other
pair, of differentcolor, to give railroad time, which shall be
Washington time throughout the United States; so thatat a
glance one can tell the different times without confusion.
If this is done, and the public have their clocks and watches
fitted with hands on the same principle, the Admiral thinks
the great trouble now existing in some localities from the
difference in local and railroad time would be fully over-
come.

FORESTRY.

The Commissioner of Agriculture has addressed a letter to
the President recommending an appropriation of $8,000 to
prosecute during the next yearthe inquiries into the subject
of forestry which were begun last year under the auspices
of the department by Dr. Hough of New York, who was
selected by the Commissioner of Agriculture for the pur-
pose, under authority granted by Congress in 1876. Dr.

Hough has diligently prosecuted the inquiry, not only in
the United States, but has corresponded with the officers of

foreign governments connected with the forest management
and forest schools which abound in Europe, where the vital
importance of taking care of this great interest is well un-
derstood, and where for a long time an intelligent and
settled policy has prevailed, looking to the increase of the
woods, the equal seasonable distribution of the rainfall, the
maintenance of forests upon the higher lands, and the sub-
sequent preservation of theregular supply of water for the
springs, rivulets, and rivers, and the prevention of those

terrible floods which wash bare the unclothed mountain:

slopes, and by sudden overflows destroy the agriculture and
manufactures of the valleys in those regions where proper

- care is not taken to avert these troubles. In the report which

Dr. Hough will make to Congress he will recommend that
in any legislation which may be enacted on the subject it
shall be prescribed that a certain amount of land must be
planted with trees by the settlers before any title be
given; that instead of selling timber lands, only the privi-
lege of cutting timber shall be sold; that foresters shall be
regularly trained and appointed by Government. He also
thinks that the different State Governments could promote
the growth of forests by offering premiums, exempting for-
ests from taxation, dispensing with needless fences, pre-
venting forest fires by law, levying a tree tax similar to the
road tax, planting edges for wind and snow breaks, aiding
educational institutions to give instruction in silviculture,
and by conferring upon municipalauthorities power to-lay
out parks for the growth and improvement of trees. A bill
drafted by Mr. Andrews, ex-United States Minister to
Sweden, will accompany the report, which requires that in
all future clearing of public pine lands trees be left for seeds
at intervals of 70 feet in each direction.

FISH CULTURE.

From a recent report on the above subject it appears that
there are now twenty-seven States who have fishery com-
missioners that receive and hatch the eggs of fishes furnished
by the United States Fish Commission, and distribute the
young fish in the proper localities. About 4,000,000 Califor-
nia salmon were thus distributed in October. The Wiscon-
sin Fish Commissioners report a large amount of work,
having hatched and distributed 1,736,000 lake trout, 6,295,-
000 white fish, and smaller amounts of brook trout and Cal-
iforsia salmon. The question whether our lakesare fitted
for the last-named fish will soon be determined. The hatch-
ing has been successful with about 90 per cent of the eggs.
The Maine Commissioners report an unusually large quan-
tity of salmon, principally due, it is believed, to the efforts
at fish culture in most of the rivers of the State.. Several
ponds have been stocked with black bass as an antidote to
the pickerel. Inthe Mattawaukeag river 80,000 shad fry
have been placed.

According to a late letter received here the

SUTRO TUNNEL

has attained a length of 18,400 feet, and is now within fifty
feet of the great combination mining shaft at the Comstock
lode, where its usefulness and value will be tested. The
sounds of the blasts can be heard in the Comstock workings,
complete connection with which it is thought will be made
about April next. Thus far the expenditure has been $2,-
830,597; about $250,000 will be required to complete the
work, and $500,000 more to equip it. When completed the
tunnel will form a natural outlet for the waters of the bon-
anza mines, now pumped up from the depth of 2,300 feet,
at an annual cost of nearly $3,000,000; with the tunnel it
will be only necessary to raise it to the 1,800 feet level. In
addition to this saving it is said that thecost of moving the
ore from the bottom of the shafts to the open air by means
of the tunnel will only be $150 a day as against $4,500 by
the present system of hoisting. Besides this great economic
advantage the tunnel will afford such a good ventilator that
the mining can be carried on to much better advantage, for
under the present system the miners have frequently to la-
bor in an atmosphere heated to120°, and cannot work more
than a few minutes at a time without resorting to the cool-
ing chambers.
OIL PIPE LINE.

A company is said to be in process of formation to lay a
pipe line from the oil-producing region to our neighboring
city of Baltimore. The starting point, it isbelieved, will be
in some prominent place in Butler county, Pa. Itis esti-
mated that by the proposed line oil can be transported to
the seaboard for six cents per barrel, but the company pro
poses to charge forty cents, which is considerably below the
present railroad charges of from $1.20 to $1.45 per barrel.
The transportation of oil isnow, to a considerable extent,

a monopoly in the hands of the Standard Oil Company, and |

it is the object of the company now organizing, and those
who are backing it (the Oil Producers’ Association), to break
up this monopoly. As by the proposed line oil can be taken
to the seaboard much cheaper than by rail, the Standard
Company it is thought will be compelled to build an oppos-
ing line, which will make full and open competition and de-
stroy the present monopoly.

A NEW STORM SIGNAL.

General Myers, the Chief Signal Officer, has issued a no-
tice that there will be used hereafter an additional caution-
ary signal, to be known as ‘“ The Cautionary Off-Shore Sig-
nal.” This signal, when shown, will indicate that while
the storm disturbance is considered by the Signal Service as
not yet passed for the place where the signal is-displayed,
and the winds may yet be high and there may be danger,
the winds are expected to blow from a northern or western
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J direction, or ¢ off-shore,” at or near the port or place where
| the signal may be. The cautionary off-shore signal, that is,
. a white flag with black square in the center, shown above a
‘ red flag with a black square in the center by day, or a white
: light shown above a red light by night, therefore is ** cau-
| tionary ” with reference to winds expected to blow from a

i northern or western direction or ¢‘ off-shore ”” at or near the

place at which it may be. The use of the regular caution-
ary signal will be continued as heretofore, retaining its for-
mer significance.

A NEW PLANET?

Professor Henry, of the Smithsonian Institute, reports
that Professor Foersten of Berlin telegraphs that Palissa dis-
covered on the 29th ult. a planet of the eleventh magnitude,
in seven hours eight minutes, right ascension, thirty-nine de-
grees thirty-seven minutes, north declination. Professor
Henry, however, thinks this may possibly be the one dis-
covered in 1876, and named Eva.

Washington, D. C. OCCASIONAL.

—_— it —
Practical Utilization of Natural Gas.
To the Editor of the Scientific American :

For the past five years I have used natural gas exclusively
for heating, lighting, and cooking purposes. The gas is
supplied from a well 700 feet deep, located not far from the
house. I estimate the quantity furnished at from four to
five thousand feet every twenty-four hours.

For heating and cooking purposes gas stoves are used, the
air supply being adjusted so as to secure perfect combus-
tion. For these stoves no chimney is required, so that all
the heat is utilized, without odor or other bad effects. Seven
fires are used in the winter time night and day, and the house
never gets cold.

The heat is pleasant, and, being moist, does not shrink the
woodwork. For lighting purposes the gas is used as it comes
from the well, with the ordinary lava tip or argand burner.
The light produced is very uniform and steady. No gas re-
ceiver or water is used, the excess of gas being allowed to
escape when a certain pressure is reached. The water pipes
never freeze. Our carpets last much longer than before, as
there are no ashes or dirt. Miner’s strikes, the prices of gas,
oil, and coal, the rates of transportation, etc., do not dis-
turb us. We have no reason to be dissatisfied with the in-
vestment.

East Rockport, Ohio. E. NI1CHOLSON.

[What becomes of the thousand or more feet of carbonic
acid daily produced in the rooms by the combustion of the
gas?—‘“no chimney being required.” We have the impres-
sion that an atmosphere thus constantly vitiated cannot
prove very conducive to the health of people subject to its

influence.—EDs. ]
et D e

The Bellophone.

To the Editor of the Scientific American :
Bell is everywhere fully credited withthe telephone’s ori-
gination. Let your paper, then, be the first to start his name

down the stream of time with his great invention. Let us
all call it the ¢ Bellophone.”
Philadelphia, Pa. J. C.H.

Carbon in Chemistry.

The elements carbon, hydrogen, oxygen, and nitrogen
have been called organogens—that is, organ producers—from
the important part they play in the organic world. They
make up the great bulk of the vegetable and animal creation,
the other elements that enter into the composition of organic
substances forming comparatively an insignificant part of
their structure. But among these four organogens carbon
holds a peculiar and prominent place, as the one element
that seems indispensable to the existence of an organic com-
pound. It is preéminently the organic element, not merely
because it is always present in animal and vegetable sub-
stances, but because they appear to owe their existence to its
remarkable properties. These compounds, although they
contain but a few elements, are numberless and of almost
infinite diversity of constitution and properties; and this is
due, not to the so-called “ vital force,”” but to the singular
capacity of the carbon atoms to bind together a great num-
ber of other atoms into a complex molecule. This makes a
great variety of molecular structure possible with a limited
number of elementary atoms. The materials are few and
simple; the forms into which they are arranged by the cun-
ning hand of the master-builder, Carbon, are of inconceiva-
ble diversity. In fact, as Professor Cooke has said in his
‘“ Cheuaical Philosophy,” organic chemistry ‘“is simply the
" chemistry of the compounds of carbon, and has no distinc-
tive character except that which the peculiar qualities of this
singular element give.” .

In the department of inorganic chemistry we often find
i two elements uniting in several different proportions to form
' compounds whose properties are very dissimilar; but here
lthe limit of possible changes is soon reached. An atom of
yone element combines with one, two, or three, or at most
five orseven, of another, and there is an end of it; whilethe

carbon compounds run on in long series, adding atoms to

atoms, until the numbers that represent their chemical con-
i stitution are high among the tens and even into the hundreds.
i The formule of many of these series are tabulated in man-
tuals of chemistry. The law of their formation is as clear as
l that of an arithmetical progression. In some of them most
“of the compounds forming the regular succession of terms
jare already known, while in others many remain to be dis-
| covered by chemists. There is a series of organic acids, for
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example, of which formic acid, or CH,O,, is the first, and
the successive members of whichadd an atom of carbon and
two atoms of hydrogen to the formula of the next preced-
ing in the list: as C;H,O, (acetic acid), C;HsO, (propionic
acid), C,HsO; (butyric acid), CsH,00; (valerianic acid), and
so on until we get up to C;cHgoO: (melissic acid), and we
know not how many beyond.

Among familiar compounds we may find some of the most
unlike thus built up of atoms of the same elements, but dif-
fering slightly in their atomic proportions. For instance,
sugar, starch, alcohol, and vinegar are as different in their
properties as four substances well could be; yet all four are
composed of carbon, hydrogen, and oxygen in slightly vary-
ing proportions. The formula for sugar (our common cane
sugar) is C;3H2.01;; that of starch is C¢H,005; that of ordi-
nary alcohol is C;HyO; and that of acetic acid (which when
diluted with water constitutes vinegar) is C;H,0,. We need
not wonder, then, at such chemical magic as the .transmuta-
tion of starch into sugar, of sugar into alcohol, and of alco-
hol into vinegar. These are only examples of the sleight-of-
hand at which this prestidigitateur among the elements isan
expert. It is butdropping an atom or two of oxygen, and
picking up an atom or two of hydrogen, or some such dex-
terous manipulation, and presto! the compound undergoes
a sudden and mysterious metamorphosis. A little water, or
the hydrogen and oxygen thereof, is added to the starch, and
we have sugar—that is, grape sugar—and dextrine, the gum
used on the back of postage stamps. Dissolve the sugar,
cause it to undergo fermentation, and straightway alcohol
and carbonic acid are the results. Dilute the alcohol, let it
ferment again, and acetic acid and water make their appear-
ance.

RAG SUGAR.

One of our subscribers in a distant part of the country has
just written to us, stating that he has heard of ¢ old rags'
being changed into sugar,” and wanting ‘‘ to know if it can
be done.” He is evidently incredulous as to the possibility
of such an operation, but we can assure him that there is no
doubt of it. The process is not at all a new one, having
been described in an article on the ‘¢ Chemistry of Sugar,”
which appeared in the Journal some ten years ago. This
transformation, which appears so miraculous to one un-
familiar with chemical reaction, is akin to those we have
just mentioned. Linen and cotton rags are simply forms of
woody fiber, which has the same chemical constitution as
starch, and like starch may be easily converted into glucose,
or grape sugar. Paper, sawdust, or any form of woody
fiber will answer the purpose equally well. Of course
woolen rags will not do, though the first edition of a certain
popular text-book of chemistry contained the rather start-
ling statement that sugar had been made out of an old flan-
nel shirt.

But the most wonderful metamorphosis of these carbon
compounds takes place in the cells and tissues of plants and
animals. In these microscopic laboratories what marvels of
chemical manufacture are perpetually being effected! What
myriads of curious and complicated products are here con-
cocted! Every vegetable and animal substance that serves
our use or our pleasure is thus prepared for us. It is inter-
esting to visit a manufactory where the brilliant aniline dyes
now so extensively used for coloring textile fabrics are made
from the filthy coal tar, which is a waste product of the gas
works; but a far more wonderful transmutation is contin-
ually going on in the rose in your garden or the violet by
the wayside. The flower derives the materials of its beauty
and its fragrance from the air and the earth, and elaborates
these into the exquisite products that so delight our senses.
The delicious juices of the grape and the peach are distilled
in the alembic of the vine or the tree by a like subtle
alchemy. The rich spices of ‘“ Araby the blest ” have the
same origin; hence, too, come the healing balms and bal-
sams, the potent alkaloids of the medical art, and whatever
else we draw from the vegetable kingdom to supply our
needs or gratify our tastes.

All the processes of animal life are likewise illustrations
of this chemistry of the carbon compounds. Our bodies are
built up of these compounds, fabricated in the minute cells
of the system from materials already prepared by the plant,
which is the pioneer of the animal in the great march of
organic life. Even the subtle processes of thought are de-
pendent on the transformation of carbon compounds. The
fires of feeling are fed with fuel which does not really differ
from that burnt on the household hearth.

It may be added, in conclusion, that the allotropic forms
in which carbon exists as an element are suggestive of the
protean aspects under which it appears in its compounds.
Carbon is found in nature as the diamond, as graphite or
plumbago, and as coal. The diamond is the purest and most
transparent of crystals, the hardest of known substances,
unaffected by the atmosphere and all ordinary chemical
agents, the type of permanency and indestructibility. Graph.
ite we might at first take to be a metal, from its texture
and lustre; it differs from the diamond in all respects except
that it is practically indestructible. It is at once very soft
and very hard and refractory. We make from it our lead
pencils, which are worn away by the slightest friction on
paper; and we shape it into crucibles which endure the

graphite. It is indeed black like the latter, but without its
peculiar metallic lustre; and whereas neither graphite nor
the diamond can be ignited in any ordinary way, the most
marked characteristic of coal is its ready combustibility. Its |

obvious end and purpose is to be burned, and it keeps up
the fires, domestic and industrial, of almost the entire world.
There are other elements—like sulphur and phosphorus, for
example—which are remarkable for the allotropic forms
they assume, but carbon must be regarded as surpassing
them all in this respect, and the peculiarity seems typical of
the imperial place it was destined to hold in the realm of
organic nature.—Boston Journal of Chemistry.
Astronomical Notes.
BY BERLIN H. WRIGHT.
PENN YN, N. Y., Saturday, January 26, 1878.

The following calculations are adapted to the latitude of
New York city, and are expressed in true or clock time,
being for the date given in the caption when not otherwise
stated.

PLANETS.
H.M. 3 HM.
Mercury rises............ 548 mo. | Jupiter rises........ ee ean 6 26 mo.
Venus sets. .. . .. 803 eve, | Saturn sets
Mars in meridian. .. 517 eve. | Uranus rises
Marssets.......ooveunenn.. 11 56 eve. [ Neptune in meridian
FIRST MAGNITUDE STARS.
H.M. H.M.
Siriusrises........ ....... 515 eve, | Altairsets ............ 5 50 eve,
Antares rises..... ... .... 340 mo. | Fomalhaut sets.... .... 626 eve
Regulus rises ............. 6 53 eve. | Algol(2d4th mg.) in merid. 6 36 eve.
Spicarises .. ... fapeeenene 11 30 eve, | Capella in meridian ...... eve,
Procyon in meridian...... 11 08 eve. | 7stars (cluster) in meridian 7 16 eve.
Arcturusrises.... ........ 10 33 eve. | Betelgeuse in meridian.... 924 eve.
Aldebaran in meridian ... 804 eve. | Rigel in meridian ........ 8 44 eve.
Vegasets ...............e 702 eve.
REMARKS.

There will be an annular eclipse of the sun February 2,
visible only in Australia and vicinity, and there as a partial
eclipse on the southern limb, the visible portion of the sun
appearing as a large crescent with the horns down. The
eclipse begins at Adelaide 5 h. 839 m. P.M., size 10 digits;
Melbourne, 6 h. 1 m. P.M., size 11 digits; Sydney, 6 h. 84
m. P.M., size 41 digits. At all the above places the sun sets
eclipsed. Mercury rises 1 h. 28 m. before the sun, and 2°
50/ 30" south of the sunrise point, being 27° 45’ 20" south of
the east point. Venus commences to retrograde January
29, being at that time apparently stationary. Jupiter rises
50'm. before the sun, and 1° 28’ south of the sunrise point,
being 26° 23’ south of the east point.
Cost of a Pennsylvania Railroad Passenger Car,

Engineering gives in detail the cost of constructing one

Pennsylvania Railroad, the total cost being $4,423.75. The
principal items are as follows:
Labor. ..ot e $1263 94
Proportion of Fuel and Stores ........... ... 28 61
2480 feet poplar........ ...... Ceeeraeeaees 86 80
3434 feetash... tiiiiiiiinninniieniinninnn. 127 08
1100 feet pine..... Ceeerenertntcerranraenniens 20 90
2350 feet yellow pine....... et ee.. 70 50
500 feet oak........ Ceveireesieniens 10 00
450 feet hickory....... cereeees te teeiiians 13 50
700 feet Michigan pine.......... Ceeessanaaes 49 00
400 feet cherry.... «.o.ouuen. e 16 00
439 feet maple veneer.......... ..eeee ... 24 14
4 pairs wheels and axles.................. 332 85
2 pairs passenger car trucks, complete.... 533 62
18 gallons varnish .......... Ceeeeiiieeas 52 34
451bs. glue ..... Cerreeiees censicacnans 14 33
2925 1bs. iron .. .eeeiieiiiiieianns rreeeeas 87 75
792 1bs. castings......evivieinnnnn cerecenenn 16 99
Screws. ...iciiiiien cen. . Cereeees 51 88
Gas regulator and gauge..... cecsseiens 25 25
2 Two-light chandeliers... .. .... veeee. BOTR
2 Gas tanks...... Cveeeees P - (1
1 Air-brake, complete....... e reeereneeaaan 131 79
57 Sash balances......... Ceereeesietinaeaes 44 61
61 Lights glass...coveeieinnierinnnnnnns 65 83
25toves....oveh Laiiaet, Ceeeieniaaaees 77 56
25 Sets seat fiXtUreS ....cevvveveeeeceeee... 50 50
3Bronze lamps.......voiveiits diiieaenn. 13 50
2 Bronze door locks and fittings............ 15 20
Butts and hinges.. .... ...... eeieen.. 15 58
13 Basket racks...... ... Cereeeeeees ces " 35
12 Sashlevers.............. cereiriseneienees 42 00
61 Bronze window lifts ..... Cereeitatiiaaes 24 40
61 Window fasteners ...... PN 16 47
238 Sheets tin.... ...... Ceeseees ceeas P § ¥
273 1bs. galvanized iron......... e e %03
96 yards scarlet plush.......coovviveennin o 228 87
44 yards green plush........covvnenes ceeaen 109 99
61 yards sheeting..... ...cooviiviiinnnon.n. 10 30
243 1bs. hair.......ccovvuivnnnn.. e RN 7 95
12 Springs. ...co.oovvieiiinant rereiea 22 96
12 Spiral elliptic Springs......oeveeeececnns 20 29
1Head lining..........ceovuues cererrenens 80 63
2 Packets gold leaf......covvvuineivnnnnn. 14 58
Various small items. ......... Ceeeee aneenas 261 44
$4423 75

———— et —
Postal Certificates in England.

Representations having been made to the Postmaster-Gen- ; in diameter at the top,
eral that it would be very desirable in many cases to have a ' will run from New York to
fiercest heats of our furnaces. Coal, whether charcoal or ' ertificate showing that a letter, newspaper, or book-packet | will also consist of five wires.
cannel or anthracite, resembles neither the diamond nor had been posted without registering it or obtaining for it opened about the 1st of April

'

Forms of certificate, with an embossed haif-penny stamp,
will be sold to the public, on which the sender of a letter,
etc., must write the address, and present it with the letter to
the clerk at the counter.  After examining the address, ihe
clerk will retain the letter, newspaper, or book-packet, and
return the certificate to the sender, impressed with the dated
stamp of the office as evidence of posting. The subsequent
treatment of the letter will be precisely the same as 1f posted
in a letter box.
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How to Make Pepsin.

Obtain, from any hog butcher, one half dozen dissected
membranes of the stomach of the hog, and cut or mince
them up finely; and macerate in a menstruum of 1 part muri-
atic acid to 32 of water, for ten or twelve hours. Decant
the liquid, and re-macerate the membrane in a fresh portion
of water and acid; throw the whole on a strainer; mix the

. | filtrates together, and add to it a quantity of table salt, until
- | a separation of pepsin ceases to take place.

The pepsin im-

. | pregnated with sodium chloride will float on the surface.

This is collected and placed on muslin, folded several times,
and submitted to pressure, to free it from adhering moisture.

. | The strength of the moist pepsin can be readily obtained by

its power of dissolving albumen; and its strength can be ap-
portioned accordingly, by simply mixing it with sugar of
milk, so that 1 grain can be made to dissolve 5, 10,15, or 20
grains of coagulated albumen.

The price asked for standard pepsin, by wholesale drug-
gists, varies from 50 to 75 cents per ounce; at which prices a
handsome margin is left for the manufacturers. I see no
reason why pepsin, of the strength of those now considered
standard, cannot be made for at least one half the price, and
afford the druggists’ apprentices some means of recreation
from their otherwise monotonous duties.

The above remarks are general in their character, and are
written in the hope that they will stimulate retail apothe-
caries to rely more on their own ability to make prepara-
tions of this kind than has heretofore been the case.—Plhila.
Druggist and Chemist.

—_— .t —
The Satellites.

The following table presents at one view the mean dis-

tances of the satellites from their primaries, expressed in

! equatorial semi-diameters of the latter, and founded upon
first class standard passenger car, at the Altoona shops of the |

the most reliable data hitherto available:

The Earth, Mars. Jupiter. Saturn. Uranus. Neptune,
I....60-27 272 570 298 7 1455
IL..... — 6-81 9-07 383 1075 —

IIL.... — — 1446 475 1763 —
IV..... — — 2544 6-08 2357 _
V..... — — — 847 — —
VIL.... — — — 19-67 — —
VIL.... — — — 2480 — —
VIIL.... — —_ — 5728 — —

It will be seen that the outer satellite of Saturn, Iapetus,
is the only one revolving round its primary at a distance sim-
ilar to that of our moon, with respect to the semi-diameter
of the central body. The exterior satellites of Jupiter and
Uranus are similarly placed in this respect, and as regards
the former planet the reader will remember a suggestion of
Sir John Herschel’s, that a distant satellite, by which was
intended one situate more nearly, as our moon or the Saturn-
ian satellite Tapetus, might be ‘‘wortha search.” At the
end of the last century it was thought that if satellites of
Mars existed, they might be ¢“ distant many degrees from the
principal planet,” upon which idea the late Professor D’Ar-
rest argued that a search after a satcllite situate many de-
grees from Mars would be an almost endless task; and fur-
ther, that a satellite at a maximum digression of seventy
minutes of arc would have a sidereal period greater than the
synodical revolution of the primary. The same astronomer
endeavored to ascertain, at the opposition of 1864, to what

-magnitudestars were visible in the vicinity of Mars with

the Copenhagen refractor, which has an aperture of about 11
English inches. He considered that a satellite as bright as
the twelfth magnitude could hardly have escaped him, and

i that objects of a fainter class were only visible in such an
.instrument at distances of eight or ten minutes, and in the

" case of Mars opportunities of viewing a satellite in such po-

sition would occur comparatively seldom. Perhaps the
more prevalent idea respecting possible satellites of Mars,
prior to their actual discovery, was that they would be

‘“very small and close to the planet.”—Hind, ¢n “ Solar Sys-
tem,” page 78.

e ettt Pl

A New Telegraph Company.
An organization named the ¢ Continental Telegraph Com-
pany’’ has been formed in this city by parties whohave been
pro;ninently connected with the Atlantic and Pacific Com-

‘pany. The capital has been placed at - $10,000,000. Right

of way through New Jersey has been obtained for the new
line to Philadelphia and Washington, and work has already
been commenced. The first line will run from New York to
Philadelphia, and will consist of five wires, the size f)f the
wire being No. 6, with pdles 30 feet in height and 7 mcl.les
40 poles to the mile. The second line
Baltimore and Washington, and

Business will probably be
One of the features to be in-

any special security, it has been decided by the Post-office troduced will be a combination of the Morse instrument and

authorities totry the experiment of issuing certificates of this
description at Liverpool, Manchester, Birmingham, Bath,

the telephone. Lines will be extended only to points where
the amount of business will warrant, and the best of mate-

and some of the principal offices subordinate to those places. ' rials will be used in construction.
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FISHER’S TORPEDO GUARD.

We illustrate herewith a new system of guards for pro-
tecting the hulls of vessels against torpedoes. The appara-
tus is especially designed for application to men-of-war as a
protection against submarine attacks; but it may be applied
to other vessels to increase their buoyancy and carrying ca-
pacity Horizontal pipes of suitable dimensions are curved
to conform to the hull and are attached to the latter and at
a short distance from the sides of the vessel. The ends of
the horizontal pipesare connected together by vertical pipes,
A, to one of which, on each side of the vessel, a tube, B, is
attached, which leads to a pump, C, by means of which air
or water may be forced into the entire system. The inven-
tor claims that when a submarine torpedo comes in contact
with this protecting piping it will be caused to explode at
such a distance from the vessel as not to injure the hull
By filling the pipes with air it is claimed that the carrying
capacity of the vessel will be increased; or by allowing
water to enter them, the ship will have greater draught and
less of her surface will be exposed.

Patented through the Scientific American Patent Agency
November 20, 1877. For further particulars address the in-
ventor, Mr. J. Harmanus Fisher, P.O. Box 69, Baltimore,
Md.

— e —
CRUSHER AND PULVERIZER.

We recently witnessed some interesting operations in the
reduction of ore by the Alden ore crusher and pulverizer,
an engraving of which is presented herewith.

In order to exhibit the construction, part of the frame side
of the machine in the illus-
tration is removed. The dies
and die faces and their mode
of suspension, as well as of
travel and action, are clearly
shown. The dies are hung
upon shafts, the ends of which
project through the sides of
the frame. On these ends are
the connecting links, each se-
cured by bolt and washer.
At the lower ends of these
links a rectangular yoke is
attached in a similar manner.
This yoke, one side of which
only is shown, surrounds the
free hanging ends of the diex
and moves on a nearly hori-
zontal plane, alternately push-
ing and pulling the dies with-
in it the full distance of the
stroke and imparting a rub-
bing effect, which is a pecul-
iarity and one of the best fea-
tures in the machine. The
regulation of the set of the
dies to different grades of
production is effected by means of adjustable steel keys.
The connection between the yoke and the crank is direct
by means of a connecting rod or pitman. In the attain-
ment of the required motion the usual appliances of crank
shaft, flywheels, and pulleys are employed.

From the engraving the general construction and opera-
tion of the machine will be clearly comprehended, and no
further description is required.

At the time of our examination galena and zinc ores were
being crushed. The following results were obtained :
Through No. 15 mesh, 1214 tons in 24 hours; No. 30 mesh,
10 tons in 24 hours; No. 60 mesh, 6 tons in 24 hours.

In the process of reducing ore this machine does the work
of the preparatory breaker, and obviates the need of the in-
termediate machinery ordinarily employed between the pre-
paratory and the final treatment.
It works upon the principle of
abrasion instead of direct com-
pression. It breaks, crushes, and
pulverizes by rasping and rub-
bing fragment upon fragment
between the horizontally corru-
gated steel faces of the jaws.
The motion of the rubbing sur
faces is obtained by the oscilla-
tion of the dies, which both swing
at the same time, in one and the
same direction, and to an equal
extent.

The following is a summary
of the advantages claimed: It
takes ore from the dump and
breaks, crushes, and pulverizes
it at one operation to any desired
degree of fineness, ready for
smelting, concentrating, or amal-
gamating; it is adjustable, and
can be instantly regulated to
yield coarse, broken, egg, nut,
pea, powder, or dust; the heaviest
piece of the largest machine (re-
ceiver, 14 inches by 7 inches)
weighs 2,400 1bs; that of the
smallest machine(receiver, 10 in-
ches by 3 inches) weighs 587 Ibs.

The machine is built in three

sizes, and is adapted for crushing and pulverizing gold, sil-
ver, copper, zinc, and other ores; also for crushing quartz,
flint, emery, corundum, felspar, manganese, phosphate
rock, plaster, soapstone, firebrick, slag, etc. For further
information address the manufacturers, Messrs. Copeland,
Dodge & Co., 206 Broadway, New York city.

THE NO. 10 BOLT CUTTER AND NUT TAPPER,
The patent adjustable die, in the new machine herewith illus-
trated, is the same which has already been described in these

columns. Tothe apparatus is also added a variety of hand
and power bolt cutters and nut tappers well known to the
public. Threads are made by this machine in once going over,

FISHER'S TORPEDO GUARD.

and crooked work is threaded without being straightened.
The engraving shows a staple held in the chuck or vise ;
ready to be operated upon. Forlarge work the gearing pro-
vided multiplies the direct force of the crank seven-fold,
and the arrangement is such that the die being run sufficient-
ly far on the work the gears may be instantly thrown out,
and the die whirled swiftly back off the thread by means of
the balance wheel. Extradogs are attached to the chuck to
hold large smooth pipe which may slip in the vise.

Small work is rapidly done with the gears out, by handle
on the balance wheel. The work represented in the illustra-
tion is half inch, and the gearing for large work need hardly
be applied for any nuts or bolts under 3{ inch.

It will be observed that the merit of this machine islarge-
ly in the great range of sizes and variety of shapes that may

]

ALDEN ORE CRUSHER AND PULVERIZER.
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be conveniently done on it. Its capacity for bolts and nuts
ranges from three sixteenths to one and a half inch; for
pipe from one eighth inch to two inches. It is especially
useful for repair shops of mills and mines, wagon shops,
boat builders, etc.

For further information address the manufacturers, the
Wiley & Russell Manufacturing Company, Greenfield, Mass.
e 4P

Craniology and Crime,

The British Medical Journal presents, at some length, the
results arrived at by Professor Benedict, in his examination
of the brains of sixteen criminals. These, on comparison
with the healthy brain, proved to be abnormal. Not only,
too, has he found that these brains deviate from the normal
type, and approach that of lower animals, but he has been
able to classify them in three categories. First, absence of
symmetry in the two halves of the brain; second, an obliquity
of the interior part of the brain or skull; third, a distinct
lessening of the posterior cerebral lobes.

————— o r—
Rubber Bottoms for War Ships.

It has been found necessary to protect the submerged por-
tions of war vessels against the results of plunging fire, more
especially as, even in our armor-clad frigates and corvettes,
few of them possess armored decks. An experiment in this
direction is about to be tried at Portsmouth, England. It

-/ has been thought that if the bottom of a man-of-war were

faced with India rubber of considerable thickness, the
pressure of the water outside would effectually close the
hole made in the hull by a plunging projectile which had
forced its way through the
decks. The suggestion is to
be submitted to a practical
test on board the Skylark,
under the superintendence of
Lieut. R. N. Custance, senior
gunnery lieutenant of the
Excellent. The head of an
iron tube will be closed with
rubber eight inches in thick-
ness, and so made perfectly
water-tight. The sealed end
will be sunk in the water un-
til the rubber occupies a posi-
tion analogous to that which
it would occupy if attached
to the hull of a ship below
the load-line. The bow gun
of the Skylark will then be
depressed until the rubber can
be sighted down the tube, and
a 64-pounder shot will be fired
through it. Should the water
fail to enter the tube, the rub-
ber will be known to have
performed its work by clos-
ing up the shot hole. The
conditions, however, are only approximate, as the iron
skin of a ship would, on penetration, be probably so
jagged as to keep the aperture open for the inward rush

of water.
—_— - ———————————

Fruit Cellars.

The importance to every fruit cultivator of a suitable
place in which to store the products of his orchards late in
the autumn and during the winter is strangely overlooked.
No farmer’s establishment can be satisfactory without a fruit
cellar, and this is specially the case if large quantities of
apples, pears, or grapes are among the products of the farm.
The ordinary cellars under dwellings do not meet the want,
as they are usually not adapted topreserve fruit, except for
a month or two after harvest. They often do not protect
from frost, or they are damp and
without means of ventilation,
and fruit soon decays. To keep
fruit several counditions are im-
portant. First, the atmosphere of
a fruit room should be dry; there
should be no more dampness
than ordinarily exists in the cold
outside air. The room should
be susceptible of ventilation in
proper weather, not by direct
currents of air, but by air modi-
fied before it reaches the fruit.
A fruit room must be frost-proof;
it must be cleanly and accessible.
As regards location, it may be
placed on a side hill, the excava-
tion opening to the south; or it
may be placed under a barn or
stable, or other convenient out-
building. It is not well to store
large quantities of fruit in rooms
under dwellings, even if theyare
adapted to the keeping of the
fruit. The hygiene of families
must not be jeopardized by the
possibility of evil results arising
from the decay or fermentation
of vegetables in rooms under
family apartments.

Ten years ago we constructed
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a fruit cellar under our stable, and it has proved so satisfac-
tory that we venture to give a brief description of it. The
division walls are constructed of brick, and the apartments
are two in number, an outer and an inner room. The outer
room is but partly underground, and is ten by twelve feetin
area and eight feet high. The inner room is wholly under-
ground, and frost-proof; it has four brick walls and a ce-
mented floor. In this room the fruit is stored early in De-
cember, whenthe weather becomes cold. The outer room
holds the fruit during the autumn months after it is gath-
ered, and it is cool, well lighted, and dry. The windowsare
left open and a free circulation of air allowed so long as no
danger from frost exists. When the fruit istaken to the
inner room, the door is closed and no light admitted. Ven-
tilation is secured in moderate weather by opening the inner
door and throwing down a window in the outer room. In
this cellar we kept apples of last season’s growth until the
present winter in perfect condition. Some of these apples,
exhibited at the autumn agriculturalfairs, were pronounced
as fresh as those of the past season’s growth.

Apples stored in this cellar which would bring only one
dollar a barrel at the time of gathering we sold last spring
and summer at three dollars, without picking over. The
profits of a good fruit cellar are greater than anything con-
nected with farm arrangements.— Boston Journal of Chemis-
try.

_—  —e.or———
A CELEBRATED SHORT-HORNED COW.

We copy from the London Graphic a fine portrait of a
celebrated shorthorn cow, Tenth Duchess of Geneva, whose
personal and family history is somewhat remarkable. Tra-
dition ascribes the origin of the family to a breed of cattle
possessed for centuries by the family of the Duke of North-
umberland, but the actual records commence in the last
century, when an ancestress of this cow passed into the pos-
session of Mr. C. Colling, of Ketton, Durham, who was one
of the founders of the shorthorn as a distinct and highly
improved breed. In 1804 Mr. T. Bates, of Kirklevington,
Yorkshire, purchased one of the Duchess cows, and recog-
nizing in her excellence and that of her male offspring the
superiority of the family over the shorthorns he had pre-
viously owned, he determined to secure more of the sort;
and at Mr. Colling’s great sale, in 1810, when forty-seven
animals of both sexes and all ages, from eleven years down-
ward, made the then unprecedented average of $732.84,
he gave $929.64 for the two year old heifer Young Duchess,
afterward called First Duchess, a daughter of Comet (sold
on the same occasion for $5,080), and granddaughter of the
cow he had first purchased. From that heifer, in the fe-
male line direct, sprang those Duchesses which have at dif-
ferent periods won the chief honors of the Royal Agricul-
tural Society of England, and for many years past have
commanded the highest prices at public and private sales.
Mr. Bates, while practicing to a considerable extent thesys-
tem of in-and-in-breeding, crossed his Duchesses at differ-
ent times with other approved
shorthorn families, notably
with those of Mr. Colling’s
Red Rose and Princess, thus
combining what he consid-
ered three of the oldest and
best shorthorn families in
the kingdom. In 1853, at
the Tortworth sale (after the
death of Earl Ducie), Sixty-
sixth Duchess was bought by
Messrs. Becar and Morris, of
New York, for $83,557.40.

Her descendants, having
changed owners in America,
were finally dispersed by auc-
tion in 1873, when Tenth
Duchess of Geneva was
bought by Mr. Berwick for
the Earl of Bective at
$35,000. She had bred
in America the bulls Third
Duke of Oneida, Sixth Duke
of Oneida, and the heifer
Eighth Duchess of Oneida,
bought also for Lord Bective,
at the same sale, for $15,000.
In this country she has pro-
duced the bull Duke of Un-
derley and the heifers Duch-
ess of Underley and Duchess
of Lancaster, all of which,
with Eighth Duchess of Onei-
da, are now in the herd at Un-
derley Hall, Westmoreland.
The Tenth Duchess of Gene-
va died in January last, and
in the same month the Earl
of Bective had the misfor-
tune to lose his old bull Sec-
ond Duke of Tregunter.

—_— o
Two Flowers from One
Stalk,

Mrs. Lucy A. Millington,
of South Haven, Mich., wri-
ting to the Gardener's Month-
ly, says:— Perhaps some of
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the many lady readers of your Monthly would like to know
how to get two flowers instead of one from every flowering
sheath of their Calla lilies. As soon as the joint flower is
cut, or begins to wither, pull the stalk down through the
open sheath clear to the bottom. At the bottom will be
found standing, close to the stalk, another bud, inclosed in a
delicate covering. Cut the old stalk away as close as possi-
ble without injuring the bud, and if it has not been kept
back too long it will grow up veryquick. I have never
failed to get both buds to flower. Inever tie up the leaves

close, but leave them free.”
—_— .t r—————————

CHAPELL’S PIPE COUPLING.
“In the annexed engraving is illustrated a new and im-
proved pipe coupling which is claimed by its inventor to ob-

viate the difficulty in starting union joints which have become
rusted fast, in hunting out the left hand thread where right-
and-left elbows are used, also in bending pipes for steam and
gas fitting to the exact angle required. It consists of two
parts, both of the same pattern ind threaded with righthand
threads, but faced on a diagonal line to fit each other, and
secured together by a bolt passing through both parts, hav-
ing a conical head and a conical nut covering the point of
the bolt, both fitting into conical seats in each part. The

two parts are curved in such a way that when one part is
turned around the bolt one half a revolution it will assume

positions equivalent to those of a union joint. In the posi-
tion shown it isequivalent to an elbow and union joint, and
it may also be secured in any intermediate position. If this
fitting was in general use, the inventor claims, there would
be no need of left hand threads, taps, and dies, thereby avoid-
ing a large outlay of capital.

Patented April 17, 1877. For further information address
the inventor, E. S. Chapell, Pembroke, Maine.

——_—e—
New Agricultural Inventions,

A Collar Pad has been invented by Martin F, Sauer of
Somonauk, Il1l. Two elliptical pads fit on the upper part
of the horse’s neck, while a strap rises slightly above the
neck, leaving the upper portion unpressed and out of con-
tact. The neck is thus prevented from being made sore by
the collar.

In a Windmill invented by William A. Guzeman of Wash-
ington, Iowa, the face side of the wheel is nearest the vertical
axis of the mill, the wind striking it on that side when in
operation. It is provided with a rigid vane shaft placed
parallel with and in front of the wheel. It combines
many other useful improvements and will at once commend
itself to the favorable attention of millers.

A Churn invented by Eliza Brough of Greenville, Mich.,
is kept erect by spring rods and elastic springs and is oscil-
lated on gudgeons at the sides. A tube runsdown through
the center through which water can be poured to temper the
milk. The machine can also be used as a clothes washer.
The butter comes quickly.

In a Churn patented by George H. Bradshaw of Fayette-
ville, Tenn., the dasher is formed of a hollow truncated cone,
provided with flanges and connected with the shaft by rods.
A band fitted into the interior of the cup is provided with
flanges. Great agitation is secured with little heat.

Between the lugs of a Thill Coupling invented by Carlton
E. Pickering of Hornellsville, N. Y., is pivoted a block, the
upper part rounded off and notched forward. A double
hook thill iron fits over this and is secured by a spring catch.
At the bases of the lugs is placed rubber packing. It is
noiseless in use and easily detached and attached.

Senator T. F. Randolph, of Morristown, N.J., has patented
a Ditching Machine, which is an improvement upon his
previous invention, which has obtained a considerable repu-
tation. The previous machine could cut a ditch when run-
ning in one direction only. The present or improved ma-
chine is so constructed as to work equally well in either direc-
tion, so that the cutting wheel and lifting spade do not require
to be raised out of the ditch and the entire machine turned
about and reset for the return cut, at end of the ditch. The
saving of time effected by this improvement is above 50 per
cent, so that the cost and labor of cutting a ditch is reduced
more than half.

John P. Moore, of DeMossville, Ky., has patented a Mill-
stone Balancing Device, which provides an improved means
of balancing millstones to make them run true and grind
uniformly, and which per-
mits an easy and accurate ad-
justment, and dispenses with
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weights. The improvements
consist, first, in using in the
place of the block a headed
bolt whose head carries the
weight of the millstone by
resting against the under sur-
face of the opening in the
balancerynd and is itself sup-
ported upon the spindle; and
employing in connection with
‘ the threaded end of said bolt
a nut and washer which not
only holds the bolt firmly in
the balance rynd, but also
rests against the flattened
heads of the horizontal ad-
justing screws and acts as a
nut lock to the same. The
invention also consists in
forming such nut directly
upon the bottom part of the
distributing cup.

A Grain Toller, patented
by Adolphus H. Vitt, of
Union, Mo., consists of asta-
tionary conductor tube, that
conveys the grain from the
hopper or elevator to a re-
volving and vertically mova-
ble spring disk. The disk is
lowered by the pressure of
the grain, and the grain al-
lowed to escape over the edge
of the disk into an encircling
casing with two exit spouts.
Vertical partitions of the en-
circling casing, of which one
is stationary, the other ad-
justable, conduct a certain
proportion of grain to the
toll spout, while the remain-
ing grain is conducted to the
grindstones of the mill.

A Ventilator patented by
R.S. Grigsby, of Fayetteville,
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Tenn., consists of a right-angled tube having slotted sides,
and provided with sliding doors for closing its outer ends.
The device may be applied to a fruit house, and is effective
in ventilating the interior of fruit piled up around it.

In an Airtight Paint-Mixing Can invented by Isaac Banis-
ter, of Newark, N. J., a shaft running through the center is
fitted with a crank on the outside. Radial knives and a spi-
ral knife are arranged on three sides of the shaft, leaving the
fourth side free. By turning the crank the radial knives cut
the sediment to pieces, and the spiral knifescrapes the sides.
When not in use, the paint is situated in the free side of the
can, leaving the knives clean outside.

Messrs. John M. Ludlow and Sanford C. Pruitt, of Hall,
Ind., have devised a new Circular Toothed Pulverizer and
Cultivator, which destroys weeds, cuts cornstalks and rub-
bish in pieces, ridges the soil, and may also be used for
marking the ground.

A new Platform Wagon patented by Mr. E. H. Booth, of
West Colesville, N. Y., is so constructed that the draft may
be applied directly to the axle, while the rolling of the latter
is prevented. A reach may be used, and the horses may be
hitched much nearer to the load than is usually the case.

Mr. Alvin T. Dora, of Chariton, lowa, has devised an im-
proved Hay Rake and Loader, which may be attached to
the rear end of a hay rack, or to the rear axle of a wagon,
and which is so constructed as to collect the hay and deposit
it upon the hay rack without allowing it to be scattered by
the wind. The hay is collected by a rake and carried up by
and between bands and an endless apron.

e —
BOLAND’'S IMPROVED KNEADING MACHINE,

The annexed engravings represent an improved kneading
machine largely used by bakers throughout France and Bel-
gium. It is adapted for any employment where soft masses
are required to be thoroughly mixed. The new feature is
the mixer or kneader, which is formed of three arms or
blades, the central one of which is S-shaped, straight in the
middle, and in line
with the axis of the
shafts, while the
ends are curved spi-
rally to the extrem-
ities of radial arms
that extend one
from each shaft but
in relatively oppo-
site directions. The
other twobladesex-
tend from the ex-
tremities of the
srms to the inner
but opposite ends of
the shafts.  Their
middle curved parts
run along the inner
surface.of the re-
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lantern. After washing the glass it is albumenized. The
albumen may be prepared by taking the white of one egg,
300 c. c. of water and 12 drops of carbolic acid. Shake
thoroughly and filter through a sponge.

For the silver bath, use 30 grammes of nitrate of silver
for every 300 c. c. of pure water. The bath should be acid,
and in the best condition. If the dry plates are to be used
for negatives, use any good collodion, as Anthony’s. If
for positives, it should be made thin by adding equal quan-
tities of ether and alcohol. Kelsey’s Banner collodion works
well by using three quarters of the iodizer that comes with
each bottle. Flow the plate with the collodion and place
it in the silver bath, as in the wet process. When it comes
from the bath it is held under the tap and washed thoroughly
on both sides until all signs of greasiness disappear, when
the plate is flowed not less than three times with a preserva-
tive, allowing it to flow from the plate into the sink each
time. I have tried many of the preservatives that are used
with dry plates, and have found none so simple as what is
called the coffee preservative, which may be prepared as
follows: H. O, 300 cub. cen.; Java coffee, 80 grammes; rock
candy (white), 18 grammes. Boil the whole 15 minutes and
filter.

After the plate has been flowed with the preservative, it
is placed in a rack to drain. When the desired number have
been prepared, they are placed in a dark box todry. I have
found that when.the plates are allowed to dry slowly, in
this way, they are much better than when dried quickly.
Plates made in the afternoon are ready for use the next
morning. If a large number of plates are to be dried, it
would be well to place them in different boxes, so that if the
door of one was left open through carelessness only the
plates in that box would be spoiled. I have kept plates a
year before using. If tannin instead of coffee is used, they
will keep for years. I made some of Newton’s emulsion
and tried it with the coffee preservative with good results.
If a person could buy this emulsion prepared it would save

ceptacle, while the
outer ends are
curved spirally but
in opposite direc-
tions to their re-
spective terminal points. Suitable braces are provided, and
the kneader may be operated by either hand or power, as
indicated in our engravings.

It is claimed that this machine thoroughly mixes the
dough, without cutting it, saves labor, and produces better
bread. It is used in all the Government bakeries in France,
in the Paris hospitals, and in Philadelphia, New Orleans,
and other localities in this country.

Patented through the Scientific American Patent Agency
November 27, 1877, by Mr. O. Boland, of Paris, France.
For further information address E. L. Touret, agent for the
United States, 226 West 22d street, New York city.

—_— —,ttr—
Mineral Negatives.
BY PROFESSOR J. 8. ST. JOHN.

On account of the expense of grinding thin sections of
fossils and the difficulty of duplicating many varieties, I
was led to try photography as a means to copy these sec-
tions on glass for use in.projection, and with your permission
I will present my results for consideration.

I found that in photographing with a camera by trans-
mitted light the sections were too opaque to produce an
image on theground glass of sufficient intensity to tell when
the fine lines were in focus, and that with such fossils as
sponges and corals much of the detail waslost. In at-
tempts at projection by using the section in the lantern I
met with the same difficulty. Byusing a microscopic ob-
jective, not enough of the fossil could be brought in the field.

For some time I have been preparing transparencies for
class work by using dry plates and printing from negatives
by contact, and have obtained good results; consequently I
resolved to try photographing sections with dry plates, using
the section as a negative.

The trial was made, and to me the result is very satisfac-
tory. We shall soon see some of these photographs pro-
jected on the screen.

I will now give a description of how the dry plates may
be prepared and of the process of photographing the sections.
TO PREPARE THE PLATES,

In selecting the glass, only those pieces should be used
that are free from blisters and other defects. It may be cut

in pieces 8}x4} inches, which is a convenient size for the

BOLAND'S IMPROVED

KNEADING MACHINE.

one half of the work in preparing the dry plates, and would
secure more uniform results; for, by using it, the silver bath
is dispensed with, as the silver is placed in the collodion.
But perhaps for beginners the emulsion process would be
too difficult. We will now consider how these dry plates
are used in photographing the rock section.

The section, with the dry plate in contact, is placed in a
photographic printing frame and exposed to diffused light
from four to forty seconds, according to its intensity, the
kind of dry plates used, and the character of the section.
A coffee plate is more sensitive than a beer plate, and the
Newton emulsion more sensitive than either. The exposure
may be made at night, to gas or lamp light. Many of my
best prints have been made in this way. There are impor-
tant advantages gained by working by artificial light; for
e. g.—the intensity of the light is nearly constant, while
the intensity of sunlight varies every hour of the day, mak-
ing it more difficult to determine the proper length of time nec-
essary for exposure. If we find that 40 seconds is the time
required for an exposure by lamp light, we know that all
prints from that negative, or others of like intensity, will re-
quire the same time.

After the plate is exposed, it is taken to the dark room
and developed. This is accomplished by taking the plate
as it comes from the printing frame and holding it under the
tap for a short time, until the film is thoroughly wet, and
then flowing it with the following developer: Pyrogallic
acid, 25 grammes; citric acid, 3'5 grammes; Pure H; O, 284
cub. cen.

For a 4}x3} inch plate pour into a small graduate or
beaker about 10 c. c. of the developer and add two drops of
Ag NO;, the same as that used in the bath.

Asthe developer is poured on the plate it is allowed to
flow back into thebeaker again, and this is repeated until
the picture is distinctly seen on the surface of the glass by
reflected light, when it is washed and fixed as in the wet
process. Cyanide of potassium or the hyposulphite of soda
may be used. The hypo. is best.

It will now be found that the picture is not so distinctly
seen, and a beginner would be tempted to throw it aside as
worthless; but, on application of a fresh quantity of the de-

veloper, the picture soon grows to the desired intensity,
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when the plate is washed and placed in the rack to drain.
If the tone of the print is too brown, which is often the case
when the coffee preservative is used, a weak solution of
potassic sulphide may be poured over the surface of the
plate, which will not only change the tone but will clear the
picture. In using this pyro. developer, it will be found to
turntoa wine color after it has been flowed over the plate
a few times; just as long as it remains this color it will not
fog the plate, but if it begins to turn black or muddy, it
should be thrown out and a fresh supply taken. The plate
that is now developed may be used in the lantern, or prints
from this may be made by usingit as a negative and pro-
ceeding as with the rock section. To protect the photograph
from injury, it should be varnished and covered with a thin
piece of glass.

I think many minerals could be photographed in this way;
of course only those presenting detail could be worked. Many
of the agates would work well; if they were colored, the
prints on the glass could be tinted to imitate them.—An-
thorny’s Photographic Bulletin.

— et —
Recent American Earthquakes,

Professor C. G. Rockwood, Jr., contributes to the Ameri-
can Journal of Science and Arts a record of the earthquakes
which have occurred on the American continents from May
10, 1876, to November 18, 1877. These aggregate about 65
distinct shocks, the distribution of which is approximately
as follows: California, 13; Territories, 9; Canada and East-
ern States, 9; Southern States, 8; Western States, 7; Middle
States, 4; Central America, 3; South America, 7; West In-
dies, 3, and Sandwich Islands, 2.

The severest earthquakes reported are those which oc-
curred on May 19 and November 4, 1877. The first was a
series of severe shocks lasting four or five minutes and fol-
lowed by a destructive tidal wave along the coast of Peru
and Chili. On the Peruvian coast the wave was from 20 to
60 feet high, and caused immense destruction in the harbors.
It is supposed to
have originated near
Iquique, and its av-
erage rate of prog-
ress was to Callao
228 miles per hour,
to San Francisco
348 miles, to Hono-
lulu 408 miles, and
to Australia 378
miles.

The earthquake
which occurred on
November 4 was
felt throughout a
large part of Cana-
da, NewYork, and
New England. In
some places it last-
ed for 20 seconds;
reports from others
fix its duration at
four or five minutes.
In the valley of the
St. Lawrence river the vibration was sufficient to overturn
crockery, crack ceilings, and in a few cases to throw down
chimneys.

a0
>0

New Method for Mapping.

A new method of orography, or mountain representation,
whereby the outline of a horizon is given by an automatic
operation, has lately been brought to notice by M. Schrader.
Considering the horizon as a cylinder, in whose axis the ob-
server is placed, this cylinder is transformed into a circular
plane. A telescope attached to a sleeve on a vertical sup-
port rising from the middle of a circular disk covered with
paper is directed to follow the outlines of the hills, etc., and
the movements of a lever connected with it are transmitted
by means of an arcand a horizontal rack to a pencil or style,
which transforms them into out and in movements on the
paper. If the telescope describes a circle round the hori-
zon the style gives a corresponding circle on the paper, and
if it rises or descends the trace of the pencil is further from
or nearer to the central axis. The telescope being brought
to a horizontal position by means of a spirit level, a circle
is described round the central axis, and this affords a means
of measuring the profiles of the hills. It is easy to trans-
form such orographic circles into a map, and M. Schrader
showed the French Academy a geographical map of Mont
Perdu, obtained with his instrument.

—————t e —
Tanning Woods.

In general it may be said that plants whose wood endures
in wet soils, experiencing only a slow alteration, contain, in
the wood itself, tannin, whether associated with resinous
matters or otherwise. Among such woods may be noticed
the Quebracho, a tree belonging to the family of the Apo-
cine®, specimens of which were displayed by various South
American States at the Vienna Exhibition. Tn Paraguay the
wood of the tree has long been in use for dyeing brown
shades, though the employment of the wood as a tanning and
dyeing agent is of more recent date. It contains a colorable
compound, which, under the influence of light and air, is
transformed into an orange yellow dye, and it is also possi-
ble to obtain from the same wood a very beautiful yellow
coloring compound.—M. J. Arnaudon.
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The Story of an Invention.

It may not be generally known that an important inven-

tion in connection with the manufacture of carpets originated
as follows: An operative weaver, in one of the largest estab-
lishments in this country, was engaged in weaving a carpet
that in its finished stage would appear as a velvet pile. At
that period this description of carpet was woven much in the
manner of Brussels, the loops being afterward cut by hand
—a slow and costly process. These loops are formed by the
insertion of wires of the requisite thickness to form the
loop; they are then withdrawn. This weaver—whether by
cogitation or as the result of a bright thought—came to the
conclusion that if these wires were soconstructed as,
on being withdrawn, to cut the loops, thus instantly
completing the formation of the pile, it would be a
great saving of labor and time, and a great economy.
Taking one of the rods, he changed its form to the
required shape, ground a knife edge upon it, took it
to his looms, and inserted it into the web—all the
while maintaining strict secrecy—and with some de-
gree of excitement watched its weaving down until
the moment for its withdrawal. This came, the rod
was drawn out, the loops were cut, and the experi-
ment was a perfect success, the pile being cut with
great evenness.

The weaver, with a shrewdness often wanting in
inventors, doubled up the rod and hid it away, wove
down the line of cut loops upon the roll, then
“knocked off,” or stopped his loom, and proceeded
to the office of the mill, where he demanded to see
the principal. The clerk demurred to this, asking if
he himself could not do all that was required; butno,
the weaver persisted. Then the manager tried, but
with the same result; only the principal would suit
the weaver. The employer was informed of the op-
erative’s persistence in determining tosee him; so he
at once ordered him to be admitted. This was done,
and the weaver stepped into the well furnished and
handsomely carpeted office of the manufacturer.

His employer addressed him: ¢ Well, John” (for so

we will call him), ¢“what is it you want?” < Well,
maister, I’ve getten summut yo mun hev,” replied

John. ‘“ Wodn’t yo like a way ut makkin t’ Joom

cut th’ velvet piles?” continued the weaver. ¢ Yes!

that I would!” replied the employer; ‘“and I will

reward any man handsomely who brings me a plan

of doing it,” added he. ‘“Awm yore mon, then,”

said the operative. ¢ Wod’ll yogi’ me?” he further

asked. After some further conversation a bargain

was struck, and a sum agreed upon, which the

weaver should be entitled to claim in the event of

his plan for automatically cutting the pile of the car-

pet being a success. Arrangements were made for

its trial; the weaver made his preparations; the

master, the manager, and one or two confidential em-
ployés gathered around the loom upon which the experi-
ment had to be made, all others being sent outside the range
of observation. The new form of wires were inserted, woven
down, and withdrawn, leaving a well cut pile upon the face
of the carpet. The weaver had won his reward, for it was
honorably paid. An annuity of £100 was settled upon him,
which he continued to enjoy until within a recent date, and
for anything we know to the contrary may be enjoying yet.
He retired from the weaving shed, determined to spend the
rest of his days in ease and comfort. His employer secured
by patent the benefits of his invention, it being one, among
several others, which contributed to place that manufactur-
ing establishment in the foremost rank in the trade, while its
owners attained wealth and social eminence as thereward of
their prudent enterprise.— Textile Manufacturer.

—_— ¢t ———
Engineering Progress.

In a recent address on the “ Status and Prospects of En-
gineers,” delivered before the Liverpool Engineering So-
ciety, the President, Wm. Graham Smith, said that the
scientific progression of the profession had been gradual and
ceaseless, though the ancients had executed works of greater
magnitude than those undertaken at the present day.
Among the familiar examples of ancient prowess are Lake
Moeris, an irrigation reservoir 150 square miles in extent;
the pyramids of Gizeh, constructed 5,000 years ago. Tubal
Cain was a worker in metals, and to show the ancient lineage
of the profession, George Smith has ascertained from an an-
cient tablet that the title ‘‘ Master of Works ” existed in
Assyria 700 B. C. The remains of works are to be found in
Egypt, China, and indeed all over the world, clearly deno-
ting that the ancients possessed great engineers. Among
the ancient titles known are those of  Lord of Canals ” and
¢ Establisher of Irrigation Works.” Vast as are the works
of the ancients, they by no means exhibit skill equal to that
shown at the present day. The Suez Canal and Mt. Cenis Tun-
nel, through nature’s barriers to hational intercommunication,
have been opened by the skill of men now living. The blow-
ing up of the mass of rocks in the Hell Gate, the deepening
of the Mississippi river, the construction of the East River
Bridge, New York, and the great underground railways of
London, are all instances of the scientific progress of engi-

neering, and will long remain to immortalize the names of
their builders.

et —
TaE “Illustrated Annual of Rural Aftairs,” for 1878.

Luther Tucker & Sons, publishers. Albany, N.Y. Price30
cents. A valuable little work.

THE REPRODUCTION OF MUSICAL TONES BY ELECTRO-
MAGNETISM.

The following observations on the subject of the reproduc-
tion of musical tones through the agency of electro-magne-
tism have recently been presented by Philip Reis, at the
Free Institute at Frankfort-on-the-Main, and we find them
translated into the Journal of the T'degraph : The problem
is to produce by the action of the voltaic current audible sig-
nals or tones instead of visible signs. In the process of re-

producing tones by electro-magnetism an artificial imitation
of the mechanism of the human ear is employed, consisting
of a stretched membrane corresponding to the tympanum,

Fig. 4~REIS' MUSICAL TELEPHONE.

which by its vibrations opens and closes an electric circuit

‘extended to a distant station by a metallic conductor.

If we analyze the process by which the ear distinguishesa
simple sound, we find that a tone results from the alternate
expansion and condensation of an elastic medium. If this
process takes place in the medium in which the ear is sit-
uated, namely, the atmosphere, then at each recurring con-
densation the elastic membrane or tympanum will be pressed
inward, and these vibrations will be transmitted, by the

TONE CURVES.

mechanism above referred to, to the auricular nerves. The
greater the degree of condensation of the elastic medium in
a given time, the greater is the amplitude of the movement
of thetympanum, and consequently of the mechanism which
acts upon the nerves. A series of vibrations, a definite num-
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ber of which are produced in a given time, and of which we
thus become cognizant, is called a tone. If several simple

tones are produced simultaneously, the sound conducting

medium is subjected to a force which is the resultant of sev-

eral simultaneously existing forces acting upon each other

according to the ordinary laws of mechanics. Inaccordance

with this principle we may construct from the condensation

curves representing several simultaneous tones a single re-

sultant curve which will correctly represent the effect pro-

duced upon the ear,

Fig. 1 shows a curve representing a composite tone formed
by the combination of three simple tones, in which all the

relations of the components return successively.

Fig. 2 represents such a curve formed of more
than three tones, in which the relations do not
appear so distinctly, but a musical expert will

" readily recognize them, even when it would be dif-
ficult in practice for him to distinguish the simple
tones in such a chord. We can understand by ref-
erence to Fig. 3 why it is that the ear is so disagree-
ably affected by a discord.

The apparatus of Professor Reis is so constructed
as to respond to these sonorous vibrations, however
complex, whilethe application of the electric current
thereto renders it possible to reproduce similar vi-
brations at any required distance. In this manner
musical tones may be telegraphically transmitted
from one point to another.

Referring to Fig. 4, A is the transmitting and B
the receiving apparatus, which are supposed to be
situated at different stations. For the sake of clear-
ness, the appliances by which the apparatus is ar-
ranged for reciprocal transmission in one direction
or the other have been omitted. The tone-transmit-
ter, A, Fig. 4, is on the one hand connected by a
metallic conductor with the tone receiver, B, at the
distant station, and on the other with the battery, C,
and the earth, or the return conductor. It consists
of a conical tube, @ b, about 6 inches in length, and
having a diameter of 4 inches at the larger and 1}
inch at the smaller end. It has beenfound by ex-
periment that the material of which the tube is con-
structed has no influence upon the action of the ap-
paratus, and the same is true as to its length. An
increase in the diameter of the tube is found to im-
pair theeffect. The inner surface of the tube should
be made as smooth as possible. The smaller or rear
end of the tube is closed.

In order to prevent the interference occasioned by
the action of the sonorous vibrations of the atmos-
phere upon the back side of the membrane, when
making use of the apparatus, it is advisable to place
a disk about 20 inches indiameterupon the tube, @ b,
in the form of a collar or flange, at right angles to

its longitudinal axis.

The tone receiver, B, Fig. 4, consists of an electro-magnet,
m, mounted upon a sounding box or resonator, w, and inclu-
ded in the circuit of the electrical conductor from the trans-
mitting station. Facing the poles of the electro-magnet is
an armature which is attached to a broad but thin and
light plate, ¢, which should be made as long as possible.
The lever and armature are suspended from the upright sup-
port, %, in the manner of a pendulum, its motion being reg-
ulated by the adjusting screw, {, and the spring, s.

In order to increase the volume of sound, the tone receiver
may be placed at one of the focal points of an elliptical cham-
ber of suitable size, while the ear of the listener is placed at
the other focal point.

The operation of the apparatus is as follows: When the
different parts are in a state of rest, the electric circuit is
closed. If an alternate condensation and rarefaction of the
air in the tube, @ b, is produced, by speaking, singing, or
playing upon a musical instrument, a corresponding motion
is communicated to the membrane, and from thence to the
lever, ¢ d, by which means the electric circuit is alternately
i opened and closed at dg, each condensation of the air in the
| tube causing the circuit to be broken, and each rarefaction
in like manner causing it to be closed. Thus the electro-
magnet, m m, of the apparatus at B becomes demagnetized or
magnetized, accordingto the alternate condensationsand rare-
factions of the body of air contained in the tube, @ b, and
consequently the armature of the electro-magnet is thrown
into vibrations corresponding to those of the membrane in
the transmitting apparatus. The plate, ¢, to which the arm-
ature is attached, transmits the vibrations of the latter to the
surrounding atmosphere, which in turn conveys them to the
ear of the listener.

Tt will be seen, therefore, that the result produced by this
apparatus is not the veritable transmission of sound by means
of the electric current, but is simply a reproduction of the
tones at some other point, by setting in action at this point
a similar cause, and thereby producing a similar effect. It
must, however, be admitted, that while the apparatuswhich
has been described reproduces the original vibrations with
perfect fidelity so far as their number and interval are con-
cerned, their intensity or amplitude cannot as yet be trans-
mitted. The accomplishment of this latter result, therefore,
must await the further development of the invention.

It is in consequence of this defect in the apparatus that
the more inconsiderable differences of the original vibrations
are distinguished with great difficulty, that is to say, the
vowel sounds are heard with more or less indistinctness, for

the reasonthat the character.of each tone depends not merely
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upon the number of the sonorous vibrations, but upon their
intensity or amplitude also. This also accounts for the ob-
served fact that while chords and melodies are transmitted
and reproduced with a surprising degree of accuracy, single
words as pronounced in reading or speaking were but indis-
tinctly heard, although in this case also the inflections of
the voice, interrogative, exclamatory, etc., could be dis-
tinguished without difficulty. )

_— —r——

Nitro=Glycerin Explosives—Their Storage and
Transportation,

The use of high explosives is constantly on the increase,
and the problems of safe manufacture, handling, and trans-
portation of such substances have become matters of very
great importance. Gunpowder and gun cotton have been en-
tirely superseded for blasting and mining purposes by nitro-
glycerin, dynamite, and dualin; and nitro-glycerin has now
given place to the explosive powders formed from it. These
are, in brief, a mixture of nitro-glycerin with any non-fusi-
ble (sometimes fusible) powder, the proportion of the admix-
ture being the gauge of the explosive force. By the use of
these explosive powders or pastes many undertakings become
possible which otherwise would not have been attempted;
much time is saved, and fully one third of the former cost.
The great silver mines of Nevada are blasted exclusively by
dynamite and similar compounds; they are in general use in
the mines of California, Utah, Colorado, Arizona, Missouri,
Michigan, Pennsylvania, New Jersey, and New York, and
very extensively throughout the United States, for all work
requiring explosive force.

NITRO-GLYCERIN.

Nitro-glycerin, which may be called the base of all modern
explosive powders, is a light colored, oily liquid, about 50
per cent heavier than water, which gravity causes it when
poured into a bore hole filled with water to sink and displace
the latter. Its manufacture is quite simple: 2} parts, by
weight, of strong nitric acid are mixed with 5 parts of strong
sulphuric acid; after this mixture has cooled, 1 part of pure
glycerin is carefully added, and stirred in, care being taken
to keep the temperature below 70° Fah. The nitro-glycerin,
which quickly forms, is then separated and carefully washed
in cold water. The explosive force of nitro-glycerin is
generally computed as ten times that of gunpowder, but this
is rather an overestimate; still it isundoubtedly the highest
explosive force known at present.

Experiments made by military committees in Europe have
further confirmed that the sensibility of nitro-glycerin to
mechanical shocks is much less when frozen than when
liquid. Inthe transition state, however, the sensibility seems
to be rather increased, especially in respect to light shocks,
such as those arising from packing for transport; this is con-
firmed by the experience of the laboratory and factory. To
obviate such difficulty, such places and the sheds where cart-
ridges are made are now heated by water, as the agent best
fitted to distribute an equable temperature.

A paper recently translated by Captain Hess, for the Insti-
tution of Civil Engineers, London, gives some valuable in-
formation on the subject of freezing the nitro-glycerin. It
appears that though in the purest form, as tri-nitro-glycerin
(containing 185 per cent of nitrogen), the freezing point is
from 39° to 53:6° Fah. (according to Ott), there is generally a
considerable mixture of the ethers with the commercial arti-
cle, causing it to bear, before congealing, sometimes a tem-
perature as low as 17-6° Fah. According to Champion, some
blasting oils would not solidify in a temperature of 5° to 10°
Fah. Zero, which could easily be obtained and maintained
by means of freezing mixtures or highly volatile fluids,
would render the storage and transportation of this danger-
ous liquid comparatively safe. In change of location, how-
ever, where a much warmer temperature may be encountered,
the danger would soon be as great as ever. With the explo-
sive oils of commerce, as a rule, congelation takes place par-
tially, and under the influence of lengthened cold the process
of thawing is slow and gradual.

DYNAMITE.

Dynamite, which, as already mentioned, is, in its various
forms of powder, the next in force to nitro-glycerin, was
commenced as a manufacture in 1867, and the quantity now
annually made in the United States and Europe reaches
15,000,000 pounds; and it must continue to increase. One
remarkable fact deserves attention: that, whereas in mixtures
of gunpowder and the fulminates with inert substances the
explosive power is diminished in proportion to the adultera-
tion—the direct effect being to make the combustion less
rapid—on the other hand the absorbents used in the nitro-
glycerin powder do not strictly retard its explosion in any
degree, but they add vastly to the safety in handling and
transportation. A mixture of the oil, in proper proportion,
with pulverized infusorial earth, charcoal, chalk, ashes, or
plaster-of-paris, makes a comparatively dry powder, but of
high explosive power, with the great advantage of standing
much hard usage.

How, then, is it exploded? The ordinary means is by the
use of a heavy percussion cap, or ‘‘ exploder,” consisting of
a copper shell, like a common gun cap, and containing ten
grains or more of fulminate of mercury. The exploder is
not fired by percussion, but by a fuse, or by electric wires in-
serted in contact with the fulminate. A powder made of 50
per cent of nitro-glycerin and 50 per cent of infusorial earth
is very dry, and cannot be exploded except by a triple force
exploder, and when the charge is strongly and tightly con-
fined. On the other hand, a powder of 50 per cent of

‘turned the letter to the postman.

nitro-glycerin and 50 per cent of mica scales or fine sand is
very wet and leaky, and explodes almost as easily as the
liquid oil.

An explosion of dynamiteoccurredin San Francisco while
the powder was being prepared for a large blast under water.
The loose powder, in the course of being packed into cart-
ridges, was, it is represented, set on fire from the pipe of a
workman, and before it could be extinguished the fire reached
exploders in other cartridges.

DUALIN.

Dualin is adiversified mixture, from the saturation of pop-
lar pulp with nitro-glycerin, to 60 per cent of nitro-glycerin
40 per cent of sawdust, etc., etc. In the case of dualin, the
lower the temperature the more sensitive it is to friction.

A bill was introduced at the late special session of Congress
to amend the law in relation to the transportation of such
explosives, but we have heard no further of it.

The present United States law bearing on the subject was
passed July 8, 1866, before dynamite was invented, and was
designed to regulate the transportation of nitro-glycerin.
There is some doubtas to its application to the nitro-glycerin
compounds. In a case before the United States District
Court for the Northern District of New York, it was held
that dynamite or ‘“ giant’s powder ” was not within the law;
but there is no certainty of this as an established interpreta-
tion. Under the law, such compounds cannot be carried on
public conveyances unless packed in metallic cases, the lat-
ter surrounded with plaster-of-paris, and outside must be
placed the mark, ¢ Nitro-glycerin—Dangerous.”

There is much deception and smuggling of the various ar-
ticles as other freight, and surreptitious freight may be put
along with passenger trains. As almost all transportation
of these compounds extends through more than one State,
State laws with diverse requirements could afford no relief;’
but it seems just that the General Government should also
recognize and enact according to the discriminations made ;
at the present stage of experience and knowledge of the sub- |
stances—not giving too much credence to claims of safety |
set up either by the manufacturers or users of the sub- |
stances. The following are some main points for a just and
fair law: L

1. Great restriction or entire prohibition of transportation
of liquid nitro-glycerin, or of any leaky powders, with in-
spection to secure such result. Frozen nitro-glycerin to be
permitted in refrigerating cars, and on freight trains only.

2. Permission for dry explosive powders to be carried on
freight cars only, or on trains not carrying passengers.

3. Explosive powders to be packed exclusively in regula-
tion cases.

4. Percussion caps or exploders, or any article that might
extraneously cause explosion, not to be permitted in the same
car or vessel with the powders.

5. Each package should be plainly marked on the outside
with the names and proportions of the various ingredients.

There is some discussion as to the comparative safety of
metal, wood, and paper cases for the powders. It isa ques-
tion of vibration. Some form of nitro-glycerin—possibly
dualin—wasin a can at the Hoosac Tunnel, in contact with
a rail, and about 850 feet from a blast. The agitation of the
can, caused by the vibration of the rail, produced an explo-
sion, which, it is presumed, would not have occurred had
the vessel been of wood or paper.

Herr Gossie, of Antwerp, constructs, either in a railway
car or in the earth, a water-tight reservoir, divided by means
of T and angle irons into compartments of equal capacity,
in which the explosives (suitably packed in water-tight
boxes) are placed after the reservoir is filled with water.—
Americaon Hxchange and Review.

———t e —————
Origin of the Letter Stamp.

The alleged origin of the stamp bad a tinge of romance in
it. It was thirty-seven years ago that Rowland Hill, while
crossing a district in the North of England, arrived at the
door of an inn where a postman had stopped to deliver a let-
ter. A young girl came out to receive it; she turned it over
in her hand and asked the price of postage. This was a
large sum, and evidently the girl was poor, for the postman
demanded a shilling. She sighed sadly, and said the letter
was from her brother, but she had no money; so she re-
Touched with pity, Mr.
Hill paid the postage and gave the letter to the girl, who
seemed very much embarrassed. Scarcely had the postman
turned his back when the young inn-keeper’s daughter con-
fessed that it was a trick between her and her brother.
Some signs on the envelope told her all she wanted to know,
but the letter contained no writing. “We are both so
poor,” she added, ‘“ that we invented this mode of corre-
spondence without paying for our letters.” The traveler,
continuing his road, asked himself if a system giving place
to such frauds was not a vicious one. Before sunset Row-
land had planned to organize the postal service on a new
basis—with what success is known to the world.

B T
A New Lime Light.

At a recent meeting of the Warrington Literary and Philo-
sophic Society (Eng.), a new lime light not requiring oxy-
gen gas was exhibited by Mr. Fletcher. This gentleman
stated that until about five years ago metallurgists and others
had no practically available source of heat for experimental
work giving temperatures between that of an ordinary gas
or lamp blowpipe and the oxyhydrogen jet or electric arc.
After the general introduction of his hot blast blowpipe, ex-
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perimenters supposed that a lime light could be obtained,
and the danger and cost of making oxygen gas could be dis-
pensed with. But all experiments in this direction had
proved a failure for the reason that the high temperature
jet is exceedingly small, and only illuminates a tiny spot of
the lime; if made larger in size the temperature falls too
low to be of service for this purpose. From the outcome of
some experiments in a totally different direction he obtained
what is possibly the germ of a practically available light,
having a distinct actinic or chemical power, and is white,
showing all colors precisely as in daylight.  The little
furnace he exhibited, although a toy to ook at, would, he
stated, melt with ease one half pound or more of copper,

i cast iron, and steel, and he thought with a slight modifi-

cation would fuse platinum. It would with a simple blow-
pipe soften a crucible of the most refractory clay. The
Mining Journal gives Mr. Fletcher’s relation of the discovery:

Some time ago needing a small block of caustic lime
which he had not at hand, he put a bit of limestone in his
furnace to burn the carbonic acid out. On looking at it in
a few minutes he found the lime illuminated the workshop,
and the light was painful to the eyes. This suggested the
point that if an ordinary lime cylinder were protected by a
non-conducting casing over all parts except when the light
is required, a good light might be obtained. The casing he
uses to the lime is the same as that of the furnace—that is,
a mixture of one part ganister or refractory clay, and six of
sawdust, rammed in a mould and fired. This makes after
burning a firm cellular mass, in texture almost like pumice
stone, and its power of retaining heat is such that in this
casing, which is only 4 inch thick, he can melt 4 1b. of cast
iron with a simple blowpipe, and can then take the furnace,
crucible, and all in his hand without feeling the heat to any
inconvenient extent. Asa jacket for ordinary furnace work
this mixture will, perhaps, prove one of the most valuable
materials, in all the places except where exposed to me-
chanical wear. 'The lime light burner which he exhibited
is simply a block of lime partially cased with this material,
and a blowpipe of ordinary construction, except that the
gas is mixed with air to a certain extent before the blower
commences to act on it. Owing to this previous mixture,
the blower has less air to supply, and the combustion is
quicker; in fact, so rapid and perfect is the combustion of
gas that this blowpipe on a larger scale may compete with
the hot blast. A sheet of platinum gauze held in the hottest
part of the flame is fused and perforated almost instantly,
and the lime becomes sufficiently heated to give a white light,
which he had tested, and found to be equal to about 95 can-
dles. This flame is noisy and quite unfit for the magic lan-
tern. There is, however, the possible germ of a greater

future in it.
e et

The White Incrustation on Bricks.

At a meeting of the Philadelphia County Medical Society,
held December 26, this subject was reported upon by the
Committee on Microscopy, Dr. Jos. G. Richardson, chair-
man. The committee decided the white deposit to be sul-
phate of magnesia, better known as epsom salts. In the de-
posit, the microscope revealed the presence of epithelial
scales from the human skin, and the débris of many plants.
The sulphuric acid comes from the coal gas and the coal
burned in the city; the base, or magnesia, is from the bricks
themselves, a large quantity being found in the clay of which
they are made. It is not regarded as in any way injurious,
though quite unsightly and destructive to the walls. This

I coating may be prevented by a thick coat of paint on the

wall, or the immersion of the bricks before use in a bath of
sulphuric acid, and subsequently to the action of running

water.
—_— O ————————————

Relative Cost of Water and Steam Powers.

The cost of the water power equipment at Lowell was,
for canals and dams, $100, and for wheels, etc., another
$100, per horse power. But this, as a first experiment, was
more costly than a similar equipment need be. At Saco, the
expense incurred was $175 per horse power; but at a later
period, for turbines with high heads, the expense would be
less. A construction and equipment, solidly carried out,
with the latest improvement in wheels, would not cost over
$200 per horse power, and would, under favorable circum-
stances, cost less. An estimate at Penobscot was for $112.50
per horse power. If the construction be with wooden dams,
and the equipment with lower grade wheels, then the cost
would be about $50 per horse power; and although the con-
struction would be less permanent than the more solid, it
would outlast any steam apparatus. On the other hand,
Fall River estimates of steam equipment, exclusive of foun-
dations and engine houses, run from $100 to $115 per horse
power. A Boston authority gives $115 per horse power for
nominal 300 horse power and upward, inclusive of founda-
tions and masonry. Similarly, a Portland authority places
it at $100 per horse power. The actual cost of steam equip-
ment in the water works of various cities of the United
States varies from $150 to $300 per horse power.—T'he
Water Power, Maine.

How to Destroy Lice on Cattle.

S. D. says: In answer to a question asked by one of your
correspondents, relative to destroying lice on cattle, take
common lamp oil, mixed with kerosene—not much kerosene
—rub along backbone and around the eyes and nose, as
they come there to get moisture; they will soon disappear.
Too much kerosene will take the hair off,
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New Mechanical Inventions.

Mr. William H. Pierce, of Tolono, Ill.,
has patented a new Valve Gear, in which a
rod from the hub of the balance wheel of the
engine connects with an upright armhaving
a handle, and also two pins arranged equi-
distant from the shaft, which are used for re-
versing the engine. Attached to the shaft is
an arm, which receives a movable slide, to
which last the cut-off connecting rod is pivot-
ed. By adjusting this slide the strokes of the
piston can be lengthened or shortened, and
the steam supply to the cylinder regulated.

Mr. Paul S. Forbes, of New York city, has
patented a new Rotary Condenser, made of a
tube coiled into wheel form, and having its
ends projecting at the centers of its opposite
sides. It is placed in the well of a vessel and
constantly revolved in the cold water therein,
thus serving to condense the exhaust steam
from an engine connected with it.

In order to avoid the work of cutting the
screws in a lathe and turning the head and
stand, Mr. William Guthrie, of Galva, Ill.,
has devised a new Jack, both the male and
female screws of which are cut in ordinary
bolt and nut cutting machines, and both the
head of the male screw and the case or stand
of the female screw are accurately cast upon
the screws after the latter are cut.

Mr. Benjamin W. Hoyt, of Manchester,
N. H., has invented a Lath Holder for tempo-
rarily supporting laths at any height on the
wall. It is made of two hinged sections
that turn on a swiveled top piece, with sup-
porting hooks. The lower part has a cross-
piece with curved or braced arms, like a
basket, for holding the laths, and the middle
part additional pointed arms or hooks for be-
ing supported on the studding of the wall.

An improved combined Wrench and Vise
has been patented by Mr. Homer T. Gates,
of Hartford, Ohio, in the jaws of which an
object may be securely clamped by turning a
nut. The vise may be completed by simply
inserting the handle of the wrench in a socket
made for the purpose. The construction of
the wrench is also such that it may be used
in places where wrenches ordinarily cannot
be used.

In a new Machine for Cutting Wooden
Cogs, invented by Mr. Warren L. Morris, of
Victory, Ga., the cutting head, formed of the
rotary shaft and its attached knives, has
three cutting edges formed in different planes,
and respectively used for cutting the working
end of the cog, the tenon that fits in the mor-
tise of the cog wheel, and the shank of a cog
for receiving a key for securing the former
in the wheel rim.

Mr. Ira Winn, of Falmouth, Me., has pat-
ented a machine for Removing Bark from
Wood. There are a fixed and a revolving
spindle for supporting and rotating the stick
to be denuded, a centering device for holding
the stick until it is engaged by the spindles, a
yielding knife for removing the bark, and a
stop for shifting the feed.

A new Bit Clamp for Boring Machines has
been devised by Mr. Frederick Dezendorf, of
Cornwall-on-Hudson, N. Y. It may be ad-
justed to different sized shanks of bits to
firmly hold the same, and consists of two
pins that are fulcrumed to the ends of a rigid
T piece of a threaded center piece, and are
adjusted by a conical nut turning on the lat-
ter.

A new Windlass Water Elevator, patented
by Mr. Thurston B. Barber, of Baltic, Conn.,
has an improved construction of chain wheel
which prevents the chain from slipping or be-
ing wound thereon, and improved devices for
tilting the buckets, and a generally new ar-
rangement of mechanism for lowering and
raising the latter.

Mr. Edward G. Hall, of Healdsburg, Cal.,
has patented a new Ore Roasting Furnace
for the reduction of cinnabar ores. The ore
is placed in a hopper, whence it passes to a
drying chamber, being carried along by a
coned and tapered screw conveyer. During
the passage it is heated sufficiently to drive
off the volatile matter. It then goes to a
wasting chamber in which is a conveyer
which carries it ultimately to another cham-
ber provided to receive it. The quantity of
ore carried through the furnace is regulated
by sliding the hopper. If the latter is placed
over ¥he smaller portion of the conveyer, a
less quantity of ore is taken away by the
screw than when the hopper is adjusted over
the larger portion.

A new Self-Oiling Axle Box for coal cars,

devised by Mr. James Dawber, of Braidwood,
Ill., is so constructed that when the car is
dumped a quantity of oil flows from an oil
chamber to cotton waste, from which it is
supplied to the axle.

Mr. Michael Waters, of New York city,
has invented an exceedingly ingenious appar-
atus for automatically replacing a car the
wheels of which have run off the track. We
cannot explain the mechanism of the device
without the aid of drawings. Its operation,
however, is briefly as follows: Assoon as the
car wheels leave the track, broad flanged
auxiliary wheels take their place upon it.
These are rotated by the forward motion of
the car. Mechanism is thus set in operation
which carries these wheels outward until
they are of the same gauge as the truck wheels,
and the car being also raised, the truck
wheels are brought over the track. It only
remains to lower the car by automatically
acting devices to replace it on the rails.

A new Windmill, devised by Mr. John J.
Kimball, of Napierville, I1l., embodies two
wheels which are geared together and so con-
structed and arranged that the wind which
escapes through one wheel will reach on the
blades of the other one. The speed of the
wheels may be regulated, and they are caused
to edge more or less to the wind as the force
of the same increases or diminishes.

Messrs. George and Thomas Shaw, of Du-
kinfield, England, have patented a Machine
for Polishing Vegetable Fibers, such as are
used for brush making. The material is
heated with a dressing of sizing mixture and
then submitted to the action of brushes,
whereby they are rendered lustrous and in a
measure waterproof. :

Mr. George J. Kautz, of Emporium, Pa.,
has devised a new Sawing Machine, which is
an improvement on the apparatus patented
by him April 17, 1877. The invention con-
sists of feed mechanism for the lumber, con-
structed of a weighted top roller and lower
spiked roller, in connection with an inter-
mittently-revolving spiked feed roller. There
is also a revolving circular saw, turning in a
swinging frame. A lever arrangement
throws the feed mechanism and saw in or out
of gear by a suitable clutch deévice with the
driving shaft, and regulates the cutting off of
the lumber.

Mr. W. H. Whitely, of Joslin, Mo., has
invented a new Double Acting Pump, in
which there is a double valved piston with
two valved suction pipes and a discharge
pipe. The advantage claimed for the double
suction is that twice as much water is taken
up at a stroke as is the case with ordinary
pumps, and that the discharge by short strokes
is as great as when long ones are made.

Mr. George W. Hooper, of Greene, Me., has
also devised a Double Acting Force Pump.
A double valve box is located at the foot of a
cylinder in which works a valveless piston.
There is a water way on one side of the cylin-
der which communicates therewith at its up-
per end, and also with one of the compart-
ments of the double valve box. A new
packing is used on the piston rod.

An improved Propelling and Dry Dock
Attachment for Vessels, devised by Mr.
James Curtis, of Middletown, Mo., consists
essentially of balanced propelling wheels at
the end of a lateral revolving shaft, in connec-
tion with water induction and eduction
trunks. The latter are arranged with tightly
closing, hinged or sliding gates that may be
closed, forming a chamber or dry dock, from
which the water is pumped for repairing the
wheels.

Mr. Edmund Golucke, of Crawfordsville,
Ga., has devised a new Horse Power for gin-
ning cotton, threshing grain, sawing wood,
etc. The improvement consists chiefly in the
construction of the gear wheels, which are
made of wood with the cogs formed in the
shape of tapering plugs inserted between
fixed partitions and held by pins which are
imbedded partly in the tapering plug and
partly in the fixed partition, the plugs being

held in place laterally by a removable disk :

or plate. The improvement also consists in
the means of attaching the draft levers to the
post of the king wheel, whereby they are
more securely held in place.

Mr. Stephen M. Redfield, of Maryville, Mo.,
is the inventor of an improved Tenoning
Machine, in which adjustable planes are
pressed upon the board by strong band
springs, so that they cut equally at both
sides when reciprocated by a hand lever.

Business and Levsonal,

The Charge for Insertion under this head is One Dollar
a line for each insertion.

Removal.—Keuffel & Esser, Manufacturers and Im-
porters of Mathematical Instruments and Drawing Ma-
terials, have removed to 127 Fulton and 42 Ann Sts.,
New York city.

Alcott, Mt. Holly, N. J., pledges power to equal any
Turbine.

Carpenters.—Your Saws will cut straight by using my
Jointer: the teeth will all be of an equal length. Sample
by mail, 25 cts.; $2 per doz. E. Roth, New Oxford, Pa.
1 want agents.

Plows.—Two good practical Plow Patents for sale, or
tomake on Royalty. Terms to suit. Equally adapted
for Steel or Iron mould boards; many thousands sold
in New England in past few years; correspondence soli-
cited. Address Solomon Mead, New Haven, Conn.

Want Iron and Steel Drop Forgings; Brass, Mall
Iron, and Cast Steel Castings—small. Jas. A. Field,
Milton, Mass.

For the best and most practicable Brick Making Ma-
chine, address Chambers Bros. & Co., Philadelphia, Pa.

For Sale.—One Putnam Gear Cutter, Brown & Sharpe
Universal Milling Machine, one No. 2 Pratt & Whitney
Screw Machine Wire Feed, one New York Steam Engine
Co.’s Shaper, 8 in. stroke. Builard Machine Co., 14 Dey
St., New York.

Wanted.—2d hand modern Planer in good order, 24 to
80in. x 6 to 8 ft. long; power cross, down andangle feed.
Address O. Canuteson, Lock Box 108, Waco, Texas.

For Sale.—A well established Engine business; small
capital: large profits: plenty of orders; new patterns;
good style. Will take part pay in Engines. A good open-
ing for a partywith largeshop and no work. Address
Engine, Worcester, Mass.

Monkey Wrench, U. S. Patent, for sale, for $500 net.
Address Chas. A. Corman, Cochituate, Mass.

For best Sulky Plow made, apply to E. C. Eaton,
Pinckneyville, I11.

Silver Plater’s Sets for Amateur, $5. Batteries, Baths,
Silver Solution, and Connections. Union Silver Plating
Co., Princeton, Il

‘Wanted.—A Second-hand Engine and Boiler, about
three horse power. W.W.Oliver, Buffalo, N. Y.

Sci.Am.-Last 22 vols. at 50 cts. Box 135,Ipswich, Mass.

Self-Feeding Upright Drilling Machine, of superior
construction; drills holes from % to % inches in diam-
eter. Pratt & Whitney Company, Hartford, Conn.

Hand Fire Engines, Lift and Force Pumps for fire
and all other purposes. Address Rumsey & Co., Seneca
Falls,N.Y., U.S.A.

North’s Patent Universal Lathe Dog; folds all shapes;
always in balance : stands up square with the work, and
will not “skew.” S.G. North, 440 N. 12th St.,Phila.,Pa.

For power and durability, Alcott’s Water Wheel, Mt.
Holly, N.J.

Electrical Goods of every description, Annunciators,
Bells, Batteries, Wire, Electro-plating Apparatus, ete.
Finger, Risteen & Co., Melrose, Mass.

Blake’s Belt Studs are stronger, cheaper, and more
durable than any fastening for Rubber and Leather
Belts. Baxter’s Adjustable Wrenches fit peculiar cor-
ners. Manf. by Greene, Tweed & Co.,18 Park Place,N.Y.

Silver Solder and small Tubing. John Holland, Cin-
cinnati, Manufacturer of Gold Pens and Pericil Cases.

Chester Steel Castings Co. make castings for heavy
gearing, and Hydraulic Cylinders where great strength
isrequired. See their advertisement, page 62.

Patent Scroll and Band Saws. Best and cheapest in
use. Cordesman, Egan & Co., Cincinnati, O.

For Boult’s Paneling, Moulding, and Dovetailing Ma
chine, and other wood-working machinery, address B.C.
Machinery Co., Battle Creek, Mich.

Lansdell’s Steam Siphon pumps sandy and gritty wa-
ter as easily as clean. Leng & Ogden, 212 Pearl St., N.Y.

Diamond Saws. J.Dickinson, 64 Nassau St., N. Y.

The Turbine Wheel made by Risdon & Co., Mt. Holly
N. J., gave the best results at Centennial test.

2d Hand Iron Planer built by Smith of Salem. Plane 13
ft. x 30 in.; price $37%. A.C.Stebbins, Worcester, Mass.

Cornice Brakes. J.M. Robinson & Co., Cincinnati, O

Noise-Quieting Nozzles for Locomotives, Steamboats,
ete. T.Shaw,915Ridge Ave., Philadelphia, Pa.

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

ForTown & Village use, Comb’dHand Fire Engine &
Hose Carriage, $350. Forsaith & Co., Manchester, N. H.

John T. Noye & Son, Buffalo, N. Y., are Manufactur-
ers of Burr Mill Stones and Flour Mill Machinery of all
kinds, and dealers in Dufour & Co.’s Bolting Cloth.
Send for large illustrated catalogue.

Power & Foot Presses, Ferracute Co., Bridgeton, N. J.

Solid Emery Vulcanite Wheels—The Solid Original

Fmery Wheel —other kinds imitations and inferior. ;

Caution.—Our name is stamped infullon all our best
Standard Belting, Packing, and Hose. Buy that only.
'The best is the cheapest. New York Belting and Pack-
ing Company, 37 and 38 Park Row, N. Y.

Steel Castings from one 1b. to five thousand lbs.
valuable for strength and durability.
Pittsburgh Steel Casting Co., Pittsburgh, Pa.

The best Turbine Water Wheel in use. Alcott, Mt.
Holly, N. J.

In-

New Machinery at Second-hand Prices.—Two Brown
& Sharp’s No. 3 Screw Machines: Five Prentice Hand
and Foot Lathes: Six Boiler Feed Pumps - detailed list
free. E.I.N.Howell, 720 Filbert St., Philadelphia Pa.

Friction Clutches warranted to save Rolling Mill Ma-
chinery from breaking. Also Hoisting Machines and
Safety Elevators. D. Frisbie & Co., New Haven, Conn.

For Sale.—An Elevator, with Carriage, suitable for a
Hotel. Apply to Morgan & Co., 154 South 4th St., Phila-
delphia, Pa.

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

Felt of every description for Manufacturers®’ purposes,
especially adapted for Polishing, can be furnished in any
thickness, size, or shape. Tingue, House & Co., Manu-
facturers. Salesroom, 69 Duane St., N. Y. Factoryat
Glenville, Conn.

Bound Volumes of the Scientific American.—I have
on hand about 200 bound volumes of the Scientific Amer-
ican, which I will sell (singly or together) at $1 each, to
be sent by express. See advertisement on page 29.
John Edwards, P.O.Box 173, N. Y.

Ice Machines. Clayton & Cook, Daretown, N. J.

Glerieg

1) R. R. R. asks for a recipe for mending
china? A. Make a paste of powdered quicklime and
white of egg and apply it to the parts to be united.

How is the first span or wire made in building a sus-
pension bridge, where it is impossible for a boat to
cross? A. A kite can be used to carry a string across,
and by means of the string a ropeis pulled over.

() C. M. says: I havea cellar floor ce-
mented with ordinary Newark cement. A fine dust
sweeps from it every time it is swept. Is there any
preparation of silicate of soda or water glass that will
cover this cement so as to glaze it, and prevent the sur-
face cement from such abrasion? A. No: none that
would serve practically as a remedy. A cheap earthen
or cement tile wouldafford the relief sought. There is
a tile made of cement concrete, having a cement face
hardened by a patented process, that promises to be
very useful in situations like those that you refer to,
but it is not yet put upon the market by a manufacture
suficient to supply the demand that will arise forit.

1. Is a wirerope of galvanized iron wire, say of the
size of one’s forefinger, a suitable electrical conductor?
A, Yes. 2. Would such rope answer as well as an or-
dinary iron rod of % inchiron? A. No.

@) F. J. T. asks: 1. What is the nature
of soluble glass or silicate of soda? A. Itissimplya
soda glass having a large excess of soda. Itiscom-
pletely dissolved by continued boiling in water, form-
ing a clear sirupy liquid, used as a varnish for making
artificial stone, etc. 2. Can it be mixed with whitelead
without detriment? A, White lead (lead carbonate) may
be mixed with it to form a brilliant white paint; but not
the oil lead. 3. Can it be used as a sizing for plastered
walls beforepainting without causing the paint to peel
or crack? A. No, not very well.

(4) J. M. H. wishes a recipe for making
oiled walnut for furniture?. A. There are different pro-
cesses; one is to partially fill the pores of the wood
with a coat of shellac varnish first, and then to finish
with a coat of boiled linseed oil. The finest surface is
given by applying a preparation called * wood-filler,”
and then finishing with the oil. This preparation can
be obtained ready for use from the large paint and var-
nish dealers in this city.

(5) M. M. G. writes: A church in this city
has a motor operated by the water in the city pipes for
the purpose of blowing their organ. The engine is an
oscillating one. The water entersthrough a2l4 inch pipe
under a pressure, say, of 251bs. Afterdoing its work
it is discharged through a 214 inch pipe into a cistern,
the outlet being submerged to save atmospheric press-
ure,and then into a street sewer,say 30 feet from the en-

. gine. Is this discharge pipe large enough, it being the

same size as the inlet pipe, to carry away the water after
it has been relieved of its pressure? The engine does not
work satisfactorily. The fall in the discharge pipe to
the cistern is, say, 8 to 10 feet, the fall occurring 20 feet
from the engine. A. Theareas of the pipes should be
inversely as the square root of the head of water in
feet. In thiscase the outlet pipe shouldbe 3 times the
diameter of the inlet pipe; the former discharginginto
the open air. To get the full benefit of the fall of 8 or
10 feet, the water should be discharged above the wa-
ter in the cistern, and the pipe not submerged into it.
You do not avoid the atmospheric pressure by submerg-
ing the pipe.

(6) W. N. B. asks for a simple formula
for artificial or cement stone for paving purposes? A.
Almost all the successful processes are patented. What
will prove probably to be the most successful is the
carbonizing process, which consists in subjecting the
pure cement surface to a bath of carbonic acid gas un-
i der pressure. This gives a surface as hard as the hard-
est marble.

Cireulars free. } (7) B.R.writes: It is well known that much

" of the soap in use contains impure elements and is li-
, able to breed disease. Cannot science give us a substi,
! tute which shall be free from these objections? A.The

For Best Presses, Dies, and Fruit Can Tools, Bliss & use of soap is simply to furnish an alkali which with
Williams, cor. of Plymouth and Jay Sts., Brooklyn, N.Y. " water will combine with the natural oily exudation of

Hydraulic Presses and Jacks, new and second hand.

the skin. A little ammonia or borax may be used

Lathes and Machinery for Polishing and Buffing metals.  instead.

E.Lyon & Co.,470Grand St.,N. Y.

| How can a feverish condition of the eyeballs and eye-

Corliss Engine Builders, with Wetherill’s improve- | lids be removed without medicine? A. Bathe the eyes
ments, Engineers, Machinists, Iron Founders, and Boiler ‘ in cold water freely, do not use them to read either by

Makers. Robt. Wetherill & Co., Chester, Pa.

gasor lamplight or near a window, avoid rich and greasy

C. C. Phillips, 4,048 Girard Ave., West Phila., manu- food, and keep the blood cool with any mild aperient.

faccures Vertical and other Burr Mills adapted to all'

kinds of grinding ; also Portable Flouring Mills.

Shaw’s Mercury Gauges, U. 8. Standard of Pressure.
915 Ridge Ave., Philadelphia, Pa.

Magic Lanterns, Sciopticons, Stereopticonsand Views.
The bestatlowestprices. Illustrated catalogue,140 pages,

@) F. J. S. wants to know if rain water
i will become hard in a cement cistern? A. Yes, so long
| as there is any lime in the cement to be absorbed by the
| water.

\ 9 T. F. F. asks how to clean carpets

10 ots. Second-hand catalogue,10 cts. Circulars free. 'simply and cheaply? A. Use ox gall,1pint toa pailful

Theo. J. Harbach, 809 Filbert St., Philadelphia, Pa.
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| of water, with scrubbing brush and floor cloth, after-
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ward rinsing 'in same way. They should be perfectly
free from dust by beating, and should be nailed down.
Great care should be taken to rub them as dry as pos- |
sible with a clean floor cloth. A small portion only
should be done ata time. A carpet treated in this way
will be greatly refreshed in color.

(10) R. E. B. asks for a recipe for making a :

shoe dressing or polish? A. Take gum arabic 4 ozs.,
molasses 114 ozs., good black ink 14 pint, strong vine- |
gar 2 ozs., spirit of wine 1 oz., sweet oil 1 0z. Dissolve

the gum in the ink, add the oil, rub them ina mortar ;

until thoroughly united, then add the vinegar, lastly
the spirit.

(11) W. G. asks: 1. Can I paint a hard fin-
ished wall with white lead thinned with linseed oil? A.
Yes, if the wall has had time to season and become
hard and dry. Paint should not be put upon hard fin-
ished walls before they have had two years’ seasoning.
They will probably require 4 or 5 coats to give them an
even tint; let the color be a neutral gray approaching
lavender. 2. Will it stand washing? A. It will stand
a reasonable washing if you give the-paint time to
harden.

(12) W. S. P. asks how to re-gild an old

picture frame? A. Takea sponge and some clean wa-
ter and wash the frame well, then let it dry; procure
some water gold size; mix some warm thin size with
the gold size so as to enable you to work it with a cam-
el-hair brush; give it two coats; when dry, rub it over
with a piece of fine sandpaper; it will then be ready
for gilding. When the frame is covered rest it on its
edge to drain; when perfectly dry dip a brush into wa-
ter and wipe the gold over with it; it will take the par-
ticlesof gold off and make it appear solid. For any
parts not covered, take bits of leaf with a dry brush
and lay on as before; then give the whole a coat of
clear parchment size, brush the back edges over with
glue, and the frame is ready.

(18) G. V. B. asks: What is the size of
the Corliss engine that was in the Centennial building?
What sized boiler was used and what was the horse
power? A, See SCIENTIFIC AMERICAN SUPPLEMENTS
19, 26, and 36.

Can I melt brass in an iron.pot? A. Yes, but the pot
is likely to fall to pieces, and spill the brass that is
melted in it.

(14) 8. T. asks: How can I purify common
sperm oil so that it can be used for sewing machines?
A. Agitate the oil for some time with strong (cold)

aqueous solution of tannin in excess; let stand 24 '
hours, draw off theoil, filter through a column (about 3 :
feet) of coarsely granular black oxide of manganese and ;

then through a similar one of good animal charcoal
also coarsely granular. The filters should be heated by
a hot water orsteam jacket.

(15) F. W. M. writes: 1. Will you please
inform me what kind of oil paint I can use to paint

pictures on canvas? A. You can obtain colors already
ground in oil. Nutoil or fine linseed oil and turpeniine

are used. 2. Also what to use for backgrounds? A.
The canvas is prepared by treating it with a thick siz- .

ing of Paris white. 8. What kinds of varnish to useto
varnish the picture after it is painted? A. Use ordi-
nary picture varnish, mastic, dammar, or amber.

(16) In answer to C. B. S.—It is what is
known as Indian fiber—not ramie. It is not as valu-
able as flax,

(17) H. B. C. asks: What is the estimated
weight of seasoned oak and pine per cubicfoot? A.
A cubic foot of live oak will weigh from 57 to 79—aver-
age 68; of red oak 47 to 54, average 51; and of white
oak 43 to 67, average 50. A cubic foot of Georgia pine
weighs from 38 to 58, average 48; of ordinary yellow
pine 27 to 39, average 33; and of white pine from 21 to
35, average 28 1bs. See Hatfield's ‘* Transverse Strains,”
p. 533.

(18) L. F. asks: What does black varnish
on parts o a pattern denote? A. That the parts so
varnished are core prints.

(19) F. A. asks: Should lathe centers be
hardened? A. Yes, the live center to ablue, the dead :
center to a straw color.

(20) S. P. says: I am using an auger in the |
lathe to bore holes inend grain wood, and cannot bore '
straight. Can you tell me the reason? A. The screw !
end follows the direction of the grain of the wood.
File the thread off the screw, leaving a sharp point, and
your difficulty will disappear.

(21) J. R. asks: What can be done to help ,
the acoustics of a public building when the sound of ,
the voice of the speaker when loud or on a high key re-
verberates and all runs together in a confused jumble?
The building has an arch in each end, and gable ceil-
ing. The arch in end facing the speaker forms a sort
of vestibule and the sound of the voice seems to go up !
behind this arch to the ceiling and cause the trouble.
A. The confusion of hearing is probably caused by the
waves of sound being diversely reflected from the two
inclined surfaces of the ceiling. Consult p. 856, of vol.
29, 18733 also p. 302, vol. 30, 1874; also p. 324, vol. 30,
1874; also p. 186, vol. 32, 1875.

(22) R. A. asks how to make an ®olian
harp? A. Makea rectangular box of very thin boards
ahout 5 inches deep and 6 inches wide, and long enough !
to fit across the window at which itis to be placed. At
the top of each end of the box glue a strip of wood '
about half an inch in height, to serve as abridge for the
strings, which are stretched lengthwise across the top
of the box and are made of catgut or wire. The
strings should be tuned in unison by means of pegs
constructed to control their tension, as in the violin.

(23) Inanswer to S. M. B.—The chimney
shaft should be carried up well above the house, and
higher than any portion of it, or than any surrounding |
object. It has always been regarded as agood plan to |
make the throatof the flue a little smaller than the flue
itself, and to make the sides of the fireplace diminish
to the throat by convex rather than by concave lines. |
Moreover, no two fireplaces should discharge into the
same flue, nor any aperture for ventilation be intro-
duced into a fire flue.

‘ (24) N. Y. asks What kinds of knives are
1 used to sever the paper in newspaper printing presses?

| A. Knives with a serrated edge.

from dross? A. Place itin aladle and over thefire, and |
melt it with grease or oil.

' (26) P. S. asks: Have there been any loco-
motives made in which all the working parts were of
! steel, including connecting and other rods? A. Yes.

@7 J. K. asks: Is there any difference in
the grain emery used for cutting and that used for pol-
| ishing purposes? A. Yes, one is made by crushing be-
i tween rollers and the other between stamps.

(28) O. F. asks: Are small emery wheels
run at the same speed as large ones, and if not, why not?
A. They are not, because of the extra quantity of coun-
. tershafting required to increase the revolutions suffi-
* ciently to give the required speed in feet per minute.

29) A. L. asks: If the curves of the teeth
upon a wheel are struck with compasses, can those
teeth be properly termed epicycloidal? A. No; but the
approximation is very near.

(30) O. F. asks: Do gear wheels made of
brass composition run well together? A. Yes.

heating small pieces of steel in the open fire (to harden |
them)? A. Decarbonization takes place, injuring the
steel.

ceived from the following correspondents, and

examined, with the results stated:

C. F. M.—Worth from two to three dollars per ton in
New York. It is used principally for making sireproof
boiler and roofing felts, paints, artificial stones, cement,
etc.—N. A. R.—It is an impure kaolin containing iron
sesquioxide, lime salts and silica. Calcareous clay of-
ten accompanies such deposits. Itsprecise value could
only be determined by quantitative analysis.—T. K.—

| tals (specific gravity 2'7). Diamondsmay occur in such , Horgeshoe nails, machine for, F. Sandham (r) .... 7,991
‘gangue. The stones are identificd by their specific Hub-boring machine, J. C. Corneil.. .. 198,081
gravity (=852—355); by their extreme hardness, ' Hydraulic engine, G. H. Everson ... .. 197,926
scratching corundum or sapphire; by their crystalline Ink forcancelling, C. C. Egerton...... .. 198,090
i form (regular octohedron or cube, or some form geo- Journal box, anti-friction, E. C. Davey. .. 198,001
| metrically connected with these); many exhibit a pecu- Kettle, steam cooking. W. G. Flanders . . 133,09;
| liar appearance arising from the faces being curved or ; Lampbracket, £.D. & B. M. Judd ... - 198,11

I . lies. Lamp, car}mrgtmg. JJ & F G. Palmer.. 197,944
rounded. They are unaffected by acids or alka. Lamp extinguisher, E. Mercier .. 198139
p——— pu— l Lamp, petroleum, W. Dette. . 198,085

OFFICIAL. , Lamp shade, M. D. Marcy... 194,131

—_— Lantern, signal, Evans & Wood.. 198,011

| N D E X O F I N V E N T | O N S Limb, artificial, E. Osborge.... 197,943
Lock for drawers, G. B. Cowles.. .. 197,965

FOR WHICH ’ N y

Letters Patent of the United States were | L0ck for drawers, E. L. Perkins. - 1999%
Lock, permutation, H. Clarke . 197,962

Granted in the Week Ending Lock, time, J. Sargent ........... 198,157
Locomotive head light, C. T. Ham .. 197,932

December 11, 1877, Locomotive spark arrester, J. Hewitt.............. 198,110

AND EACH BEARING THAT DATE. |1oom W. Riding ......cccovvnennnnnn. 198,156
[Those marked (r) are reissued patents.] Tubricator, Higgins & Devereux .. .. 198,022

Manure drill, Miller & Ludwig. 198,037

A complete copy of any patent in the annexed list, | Mash tub, J. Gecmen ......... 198,102
including both the specifications and drawings, will be | Medical compound, D. Manbeck. . 197,973
furnished from this office for one dollar. In ordering, ; Mill spindle spring, Buschmann & Brown ......... 198,078
. please state the number and date of the patent desired, | Millstones, ventilating, H. N. Leas ....... ........ 198,128
| and remit to Munn & Co.. 37 Park Row., New York city. |Mixing and mashing machine, W. Von Sydow.... 197,955
} - | Motor, water, F. W. Tuerk,Jr. ............. 197,954
Air compressor, B. T. Babbitt 198,067 . Napkin ring and holder, J, Annin. 198,065
Animal trap, L. H. AdKiDS......cccvuvrreneeen venne 198,064 ' Nut lock, G. J. CATTIEY. «vvveeevnrrrnnernnnnnn.. . 197,928
Bag fastener. H. Dunn «.....ccoovvuiiein vennnenns 198,086 | Orthographic and numerical frame, H. O. Harden 198,018
Baling press, P. K. Dederick (r) 7,954 ' pencil, M. L. Lipman (I .eeevvvennnnneeeeennnn. L7992
Barrel washer, P. Siebel, Jr...cccoiiiieiearecinnnns 198,163 | Pencil, J. Reckendorfer (r)........ 7,993
Bath, electro-vapor, C. S. Powers... -+ 198,152 | pencil sharpener, H. Wakeman . .. 198,169
Battery, curative magnetic, G. Edard - 198,008 | pianoforte sounding board, S. P. “Hinds....oooon, 197,971
Bed attachment, invalid, B. D. Brown.. 197,992 | piano rack attachment, E. A. Norton ............. 198,038
Bedstead, sofa, C. V. Stumpf 198,164 | picklc assorter, J. H. Heinaz......... ... 197,934
Bee hive, G. W. McMillon .. -+ 198,137 ' pjctures, mounting, J. W. Junker ... 197,936
Bee hive, I. M. Wright ... .- 198,1% pjanter, cotton, D. Bronaugh... .. 198,076
: Beer cooler, J. P. Lipps... -+ 197,939 | planter, cotton seed, P. Trayser .. ... 197,958
Bobbin winder, J. B. Price . -- 198,153 plants, applying poison to, J. L. Goodin.. . 198,014
Boot and shoe, J. Green................ -+ 197,920 Plow, W. W. DAWSOD «euuiennerrnerenerannarnnaenns 198,002
Boot soles, dressing, Danforth & Smith. . 197,966 Plow,S. A. KNOX c0vveennrennen. .. 198,028
Boots, attaching buttons to, A. Wisner ........... 197,957 | Plow, revolving, H. Sklllings ... 198,163
Bottle, vegetation, W. S. Schermerhorn . . 198,159 | plow, sulky, Fuller & Boyd . . 198,100
Bracelet, F. Lichtenfels ...........ccee even cennnn 197,937 Plow, sulky. J. HAMAKET . vuveriererneenenenenanns 198,017
Brake, railway air, Green et @l.......ooceevvviinninns 198,015 Plows, riding attachment for, Balley & Marshall 198068

‘ Brick machine, Kearns, Lewis, & Jenkins . .. 198,119 | pocket book fastening, D. M. Read . 198,043
Brick mould, S. Folwell . 198,096 ‘ Propeller, screw, W. W. Shoe....... ... 198,052
| Buckle, C. F. Moore.... ... . 198,141 | propeller, steering, W. W. Shoe.... ... 198,053
. Burglaralarm, E. D. Reichard .......... .. 198,049 | Propelling attachment for vessels, J. Clll‘tls . 198,000
Button and button fastening, C. E. Bates - 197,954 ‘ Propelling vessels, 8. H. CowleS.........cceuninnen. 198,082
| Can and box, F. M. Simpson........ 198,161 | Pump and check valve, G- F. Blake ............... 198,071
| Can, oil, F. Schelling .. 197,947 pump, double-acting, W. M. Whiteley.. .. 198,062
| Can-seaming machine, W. Handy .. - 198,106 | pump, double-acting force, G. W. Hooper ........ 198,023
j Cane-grinding mill, L. A. Hedges (r) . 7989 Pump, force, W. H. McGrew ......... ... 198,136
Car axle box, T. W. Lillard . .. 198,082 | | Radiator, steam,J. H. Mills ... . ... 198,036
Car axle box, L. Rossiter.............. . 198,046 - Railroad switch, C. W. Simonds.... . 198,054
| Car axle box, brass, W. F. Jenkins, Jr -+ 198,115 Rajlway and conduit, combined, J. B. Ward..... 198,060
‘JCar coupling, W. V. Perry .. . . 198,147 | Rajlway and locomotive, G. F. W. Reble ..... .... 197,945
Car coupling, J. 8. Wertz.. .. 198,173  Refrigerating transportation case, R. B. Lamb... 198,124
Car roof, Powers & Needham - 198,151 | Refrigerator and counter, combined, F. Roloson. 198,158

‘ Car, stock, C. R. Evans . 198,093 | Rein holder, C. Conderman ... ... 197,964
Cars. steam pipe coupling for railroad, F. ng . 198,027, Rein holder, W, S. Marsh .. . 197,941
Carbureters. jacket and condenser, A.W. Porter. 198,150 | Rifle barrel, W. Littlejohn.. ... 198,033
Carriage axle box, W. A. Sitton.. .. 198,162 | Rope, light weight, A. D. Leday.. ... 197,031
Carriage foot rest, M. Seward. 197,983  Sad iron, D. A. Barnes............... ... 197,958
Cartridge belt, W. W. Rogers .. 197,946 Sagh fastener, F. M. Faircloth, Jr.. . 198,094
198,109 | saw, shingle, J. Morrea........ 198,142

Chair, folding, X. Earle............ . 198,006 ' Saw set, G. W. Bugbee .. 198,0M7
Check rower, J. Johnson .. - 198,116 sawing machine, circular, G. J. Kautz .. 198,025
Cheese vat, N. M. Wells, Jr.. 198,172 | Scales for weighing, spring, R. Ehmer.. 198,009
Churn, G. H. Bradshaw . 197,990 Screw-cutting dies, holder for, F. P. Sheldon ... 197,984

| Churn, E. Brough 197,991 ; Serew, wood, H. A. Harvey . 197,933

i Churn,J. W. Mosher . . 198,143 ‘ Sewing machine, C. F. Bosworth (r) 7,985
‘ Churn, 8. Neis....... ... . 198,145 ' Sewing machine, C. O. Crosby (1) .. 7,986
, Churn power, C. M. Riddle...... 197,98 Sewing machine, boot and shoe, J. Keats.. . 198,120
. Churn, rotary, J. W. Hazelrigg. . 198,020 | Sewing machine table, S. W. Wardwell, Jr ....... 198,170 |
] Cigarette, asbestus, W. Brisbane.. . 198,075 , Sewing machine mechanism, J. F. Chamberlain.. 197,996
Clamp, ship carpenter’s, B. F. Hardesty . 197,970 " Ship’s 10g, D. CAITOll....ueueeennenennnineeninens oes 197,995

[ Clasp, E. K. HAYNeS .....coeveveenenennennnns . 198,108 = Ship’s masts, deck support for, E. Robbins . 197,950
Clock keys, manufacture of, Ellis & Lewis.. . 197,969 | Shoe, T. Dowling. . 198,005
Clothes dryer, J. Schater........c.ccceeee.n. . 198,049 ; Shoe fastening, C. F. Sylvester......... . . 198,165
Clothes rack, portable, G. F. Ruckwardt.. - 197,979 | Shoe lacing fastening, T. A. McDonald . 198,134

! Cock, stop, M. Burnett........ cocoveiiiiiiiieninnns 197 994 ' Shot, apparatus for making, B. Tatham.. . 198,057

| Cocks or taps, steam or other, R. J. Crickmer .... 197924 . Shutter bower, T. Thorn............. . 198,166

, Cockeye, M. Fries ..........ocevvevvnnns ... 198,097 | Shuttle box mechanism, A. B. Capron.. . 197,961
Coffin and casket, L. M. Drake . ... 197,968  Skating surface roller, G. M. Rollins. . 198,045
‘Collar pad, M. F. Sauer...... ... 198,048 * Sled propeller, D. Williams .......... . 198,063
' Column, A. Bonzano..... ............. ... 198072 Sole channeling machine, L. Goddu................ 198,103
| Compass, mariner’s, J. A. Marden........ . 198,132 Spjice box and grinder, Seifert & Manger . 197,982
Corn stalk cutter, W. Barnes........ ceeeeeeiennnes 198,070 . Spike extractor, J. C. Chapman..... ..... . 197,997
Cotton separator and cleaner, R.R. Gwathney . 198, 105 | Spur, heel, G. W. Elliott........ . 198,010
Cream, raising, J. S. Watrous . 198,111 Stand, fiower and merchandise, D. M. Hanght ..... 197,981

The stones supposed to be diamonds are quartz crys- |

(25) L. L. asks: How can I recover lead | Dental spittoon, W. M. Reynolds

‘ Gas burner, regulator, J. Cooper.

MINERALS, ETC.—Specimens have been re-:
| Grinder, sickle, W. S. Ingraham.

1) R. R. asks: What is the objection to ' Gas, electricalregulator, J. Davidson.

Crib, toldmg, W G. Reed........ 197.155
Crushing and grinding mill, Roberts & Ca,dugan 197,981
Cultivator, I. Barber.....ccoveveice voviens coreneen 197,069
Curtain fixture, J. C. Lake 197,123
.. 197977
. 198,148

Dentist’s chair, F. Peters..

Desk, writing, D. J. Stein . 198,056
Drawing frames, H. S. Houghton .. 198,112
Evaporating pan, W. B. & H. C. Atkmson ........ 198.066
Feather renovator, D. Farrar...... ........... . 197,928

... 197,989
.. 198,135
.. 197,976
« 198,083

Feed water heater, J. L. Bogert.....
Fence, barbed wire, L. M. McF‘ar]and
Fence, metallic, C. J. Reiling

Fence, wire, E. M. Crandal.....
Fence, wire, W. A. Middleton ....... ... 198,140
Firearm, breech-loading, W. M. Clark. . 198,080

.. 198,154
.. 197,927
.« 197,026

Firearm, breech-loading, F. Ralph ..
Fire escape, E. E. Everitt..
Fire escape, M. Kertson.

Fire kindler, A. Matchett .. 198,133
Fishing flies, book for carrying. H H. Holt....... 197,935
Foundry apparatus, J. P. Broadmeadcw .. . 197,960
Fruit box, Shepard & Lewis (r).. ........... 7,987
Furnace, ore-roasting, E. G. Hall.. 198,016
Furnace, smelting, Cheney & Butterﬂeld . 198,079

Game board, B. Worch....... .......... . colel,
Gas and water mains, forming joints, W.Painter.
Gas brackets, stop work for swing, A. Langerfeld.
Gas burner, T. B. Dexter

198,174
198,146
198,126
198,003
197,998
. 198,122
. 197,084
.. 19 952
.. 198,104
.. 198,040
.. 198,047
.. 198,059
. 198,114

| Gas meter, F. Klingmueller

Gas trap, sink, J. A. Thompson .. .
Grain binder, J. F. Gordon..
Grain binders, lever take up for, T. H Parvin
Grain drill, A. Runyan
Grain toller, A. H. Vitt.. ..

{ Grinding mil}, A. H. Wagner .... . 197,985
Gun, spring air, M. Weber 198,061
Gunpowder, charcoal retort, M. Nichols ooe 197,942
Harvester, S. Spencer . 198,055

. 198,024
7.982
. 198,101
.. 7,988
.. 198,167
.. 197,956

. 197972

Hat box, F. Jinkins
Hay and cotton press, P. K. Dederick (r) .
Hay fork, horse, B. V. R. Gardner......

Hay rake, horse, J. H. Shireman (r).
Hinge, gate, Townsend & Vickers...
Hoe, J. WalKer....coveieerieniiernnsinees

Hoop-bending machine, E. & B. Holmes ..
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Stand. revolving dry goods. J Danner . 197,925

Stay end clip, M. Seward ..... .......c.e.u. . 198,051
Steam boilers, heater and feeder for, dJ. B Hyde 198,113

Steam engine cylinder, . F'. Frisbie .

Steam trap, return, T. B McNeill....
Steering apparatus, J. P. Dorr ..............
Steering apparatus, submarine. J. L. Lay
Steering apparatus, torpedo, J. L. Lay..

198.099
198,138
198,004
198,127
198,126

Stench trap. S. Buhrer... .... . 197,993
Stove T.J. March...... ...... .. 198,034
Stove and oven, portable. W . Clifford. . 197,963

Stove, heating, D. B. Eberly ....
Stove leg, W. Bourn
Stove pipe thimble, Vose & Pierce...

198,007
... 198,073
. 198,168

Stud and button, G. Pitts 198,149
Stuffing box for propeller shafts, F. H. Lauten... 198,030
Swing. J. F. Eller ...c..c.cocuuue .. 198,091
Swing,J. H. Flsher. . . .. 198,013
Telegraph, telephonic, T. A Fdlson ....198,087, 198,088
Telegraph, electro-harmonic, T. A. Edison ....... 198,089

Thill coupling, W. H. Brace ....
Thill coupling, C. E. Pickering .
Tobacco, plug. J. L. sones

. 198,074

Tooth picks, machine for making, W. F. Swathel. 191,950
Toy theater, sectionalt, J. W. Scott.. . . 198,050
Toy work bench and tool chest, A. Erlebach . 198,092
Truck, locomotive. W. MasOD....,...veeunnnn.. . 197,940
Tubing. G. Matheson . 198,035
Turning angular bodies, S. Pischlowitz 198,012
Turning wooden axles, Coulter & McKenzie . . 197,999
Valve, garden, V. Kingweli ..... . 198,121
Valve, globe, T. Davis . 197,967
Valve motion for steam engines, H. Taylor . 197,951
Valve, puppet, H. F. Frisbie . 198,098
Vases, device for decorating. W. T. Murphy . 198,144
Vehicle, side spring, W. W. Grier ............ . 197,930
Veneers, machine for cutting, W. E. Harris 198,019
Ventilator, G. Hayes........c..covvviievniennnnnian. . 198,107
Wagon, side spring. H. S. Marvin... 198,130

Wagons. draft attachment, C. F. & E. E. Whipple 197,986

Washing machine, Overshiner & Shannon..... ... 198,039
Water engine, Woodbury & Wood .... ... 197,987
‘Water meter, piston, A. C. Austin . . 197,988
Water meter, rotary,J. H. Swartz .... 197,949
Weather strip, W. C. Mathews ... 197,974
Weed cutter, J. A. Lees......... . 198,129
Weighing device, F. H. Lindsley.... . . 197,938
‘Well boring apparatus, Vaughn & Jackson . ... 198,058
Whiffletree coupling. H. K. Porter..... ... .. 198,042
Whip socket fastening, G. E. Hendey.. .. 198,021
Windmill, R. R. Lander... .o 197,029
Windmill, E. S. Smith . 197,948
Yarn, dressing cotton, W. H.Perkins (r).......... 7,990

DESIGNS PATENTED,

10.338.—INKSTAND.—J. B, Dobelmann. Brooklyn, N. Y.

10,339.—TOILET FRAMES.—E. W. Hutchins et al.,
mont, Ohie.

10,340.—PENDULUMS.—E. Ingraham, Bristol, Conn.

10,341.—CUFF AND COLLAR BoOX.—A. N. Luchs, New
York city.

10,342.—Box STOVES.—N. 8. Vedder, Troy, N. Y.

10,343.—FRANKLIN STOVE.—N. 8. Vedder et al., Troy.
N. Y.

10,344.—COOKING RANGES.—N. S. Vedder et al., Troy.
N. Y.

10,345.—PARLOR STOVE.—N. 8. Vedder et «l., Troy, N.Y.

10,346.—FANCY CASSIMERES.—F. S. Bosworth, Provi-
dence, R. 1

10,347,—CASEET MOULDINGS.—W.
Conn.

10,348.—CASKET SCREW.—W. M, Smith, Meriden, Conn.

10,349 to 10,351.—STEP PLATE.—M. Krickl, New York city.

Fre-

M Smith, Meridea,

[A copy of any of the above patents may be had by
remitting one dollar to MUNN & Co., 37 Park Row, New
York city.]

MINE ACCIDENTS. MECHANICAL AP-

pliances for use in case of Explosions, etc. By CHAS.
HAWKSLEY and EDWARD B. MARTEN. A paper read
before the Institution of Mechanical Engineers. Eigh-
teen illustrations of the most approved apparatus for
quickly discharging water from m: nss, guo ptly restor-
ing Ventilation, ete., namely: th lsometer, the
Steam Ejector, the Centrifugal and onher Pumps, com-
bined RBoiler, Engine, and Air Compressor; Air Lock,
and Portable Winding Gear. Contamed in SCIENTIFIC
AMERICAN SUPPLEMENT No. 105. Price 10 cents. To
be had at this office and of all newsdealers.

Scientific dmevican,

The Most Popular Scientific Paper in the World,
THIRTY-THIRD YEAR.

Only $3.20a Year including Postage. Weekly,
52 Numbers a Year.

This widely circulated and splendidly illustrated
paper is published weekly. Every number contains six-
teen pages of useful information, and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity, Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History, ete.

All Classes of Readers find in THE SCIENTIFIC
AMERICAN a popular resume of the best scientific in-
formation of the day: and it is the aim of the publishers
to present it in an attractive form, avoiding as much as
possible abstruse terms. To every intelligent mind,
this journal affords a constant supply of instructive
reading. [t is promotive of knowledge and progress in
every community where it circulates.

Terms of Subscription.—One copy of THE SCIEN-
TIFIC AMERICAN will be sent for one year—52 numbers—
postage prepaid, to any subscriber in the United States
or Canada, on receipt of three dollars and twenty
cents by the publishers; six months, $1.60; three
months, $1.00.

Clubs.—One extra copy of THESCIENTIFIC AMERI-

| CAN will be supplied gratis for every club of five subscribers

at $3.20 each; additional copies at same proportionate
rate. Postage prepaid.

One copy of THE SCIENTIFIC AMERICAN and one copy
of THE SCIENTIFIC AMERICAN SUPPLEMENT will be sent
for one year, postage prepaid,to any subscriber in the
United States or Canada, on receipt of seven dollars by
the publishers.

The safest way to remit is by Postal Order, ft, or
Express. Money carefully placed inside of envelopes,
securely sealed, and correctly addressed, seldom goes
astray, butisat the sender’srisk. Address all letters
and make all orders, drafts, etc., payable to

MUNN & CO,,
37 Park Row New York.
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Ddvertisements,

Inside Page, each insertion = - =75 cents a line.
Back Page, each insertion=-===%1.00 a line.

Engravings may head advertisements at the same rate | Motors and Water Meters. ;
Adver- - SUPPLEMUNT, January 27th, 1877. Priceslargely reduced

per line, by measurement, as the letter press.
tisements 1ust be received at publication office as early
as Friday morning to appear in next issue.

A Work Endorsed by the Scientific American,
TENTH EDITION.

Allen’s Useful Companion

AND

ARTIFICER'S ASSISTANT.

S1zm 8% x 6 INCHES. CoONTAINS 700 PAGES, 300 [LLUSTRATIONS AND
DraGRrAMS, THOUSANDS OF VALUABLE FORMULAS AND RECIPES,

THE SCIENTIFIC AMERICAN says of this work :

¢ This i3 undoubtedly the cheapest work of the kind_ever published.
€¢It contains 100 pages of closely arranged matter. The auther and
““compiler has covered very exztensive ground, and the recipes and in-
¢ structions are carried down to the latest date.”’

Among the multitude of subjects of which it treats, will be found
the following : Telegraphy, of which it is a perfect self-instructor,
teaching the construction, ‘manipulation and management of Instru-
ments, Batteries, Wires, &c., Reading by sound, The Learner’s In-
strument, How to learn telegraphy at home in a short time. One
Hundred and Fiftyvaluable Mechanical Movements, Illustrated and
Explained. Information concerning Patents; how to obtain them.
Tuning the Pianoforte, Organ, Melodeon, a complete self-instructcr,
Watchmaking, the whole process of manufacture in detail. Watch-
makers’ Train Tables. Directions for the construction and management
of Engines, Boilers, Gauges, Valves, &c. Duties of Engineers. Ce-
ments for Steam work, Compositicn Boiler Covering, Steam packing,
Scale preventatives, Polish for bright work ; Useful hints for Millers
and Millwrights ; Saw Mills and Shingle Machines, Rules for speed
of Wheels, Pulleys, Drums, Circular Saws, &c.; Saw filing, full
directions; Mending Broken Saws, Shafting, Belting; Gear Cutting,
Bevel Gears, Friction Paper Pulleys, Screw work, %‘laning, Boring,
Turning, Finishing, &c.; Making and Tempering Railway and Car-
riage Springs, Saws, A xles, Steel Ploughs, Files, Taps, Reamers, Cold
Chisels, Marble and Stone Cutters’ Tools, Stone Drills, Dies, Mill
Picks, Edge Tools, Scissors, Razors, Scvthes, Gun Lock Springs,
Watch Springs ; Emery Wheels, differen tkinds; Tem pering Liquids, 1
kinds; Metallic Tempering Bath ; Case Hardening, 6 ways ; to Restore
Burnt Steel, 4 ways; Annealing Stesl, &c. To toughen and improve

oor Steel and Iron; to Reduce Oxides; Alloys for Gold, Silver,
Erass, Bronze, German Silver, &c., 350 kinds ; Solders, 75 kinds; 100
Compositions for Locomotives, Organ Pipes, Pumps, Telescopes, Plated
Goods, Gongs, Cymbals, Metals, &c., &c.; 26 receipts for Tinning,
Blueing, Galvanizing, Coplgering, Brassing, Zincing, and. Enameling
on metals; 17 receipts for Bronzes, Dipping Acids, Lacquers, Paints,
Japans, &c., for metal work. Bronze Powder, 9 kinds. 24 receipts for
Coloring, Gilding and Plating ; 375 very valuable receipts for Watch,
Chronometer, Clock and Jewelry work.  Over 1u00 reliable processes
for Iron, Steel, Saw, Tube, Chain, Anvil, Sewing Machine, Gas fixture,
and Fire-arm Manufacturers, Master Mechamcs, Machinists, Engi-

|
|
1

H. R. WORTHINGTON,

239 BROADWAY, NEW YORK.
Hydraulic Works, Van ﬁmnt Street, Brooklyn,
Manufactures Pumping Engines for Water Works.
daily use at 100 stations. Also Steam Pumps, Water
See SCIENTIFIC AMERICAN

July 1st, 1877.

[ WE ENAME L
inFINE JET BLACKevery varietyofturned wood work
arts of machinery;castings;tinware and other etal

work ENAMELEDJETC00DS,in wood or metal,made to order
ERICIN ENAMELCO.1TWaRREN STPROVIDENCE, R. |.

WATCH and CHAIN oxLY $20
Cheapest in the World! Sample
WATCH and CHAIN FREE to
Agents. C. M. LININGTON, 47 Jackson St., Chicago.

MADE TO ORDER.

Millil}g Cutters, Special Machinery, and Tools. A. A.
Pool & Co.,55R. R. Ave., Market St. Sta., Newark, N. J.

Second-Hand Microscopes.

Beck’s, Crouch’s, Ross’, Nachet's Hartnack’s, Zent-
mayer’s and other makers, from 25t050 per cent.
below the catalogue prices.

Glass slips and thinglass covers for mounting objects,
at reduced price. Send for the list.

JAMES W.QUEEN & CO., OPTICIANS,
924 Chestnut St., Philadelphia.

Pond’s Tools,

Encine Lathes, Planers, Drills, &c.

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

$3GOLD PLATED WA'TCH ES, Cheapest

in the known world. Sample Watch Free to

dgenss._Address, A, CovLtes & Co., Chicago,

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

P

PATENTS AT

AUCTION.

Regular Monthly Sales the first week of each month,
by George W. Keeler, Auctioneer, at his salesrooms,
53 Liberty Street, N. Y. For terms, etc., address The
New York Patent Exchange, Room 11, 55 Liberty Street.

NEW ROAD LOCOMOTIVES, BY

Marshall, Sons & Co. General description and one en-
graving. SUPPLEMENT No. 6. 10 cents.

THE DRIVEN WELL,

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

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

The George Place Machinery Agency

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

EAGLE FOOT LATHES,

Improvement in style. Reduction in
grices April 20th. Small Engine Lathes,
lide Rests, Tools, ete. Also Scroll and
Circular Saw Attachments, Hand Plan-
ers, etc. fend for Catalogue of outfits
for Amateurs or Artisans.
WM. L. CHASE & CO.,

95 & 97 Liberty St.. New York.

MPORTANT FOR ALL CORPORATIONS AND
MANF'G  CONCERNS.—Buerk?’s Watch=
man’s 'T'ime Detector, capable of accurately con-
trolling the motion of a watchman or patrolman at the
different stations of his beat. Send for circular.
E. K,P.0. Box 979, Boston.'ass
N.B.—The suitagainst Imhaeuser & Co., of New York,
was degided in my favor, June 10, 1874. A fine was

ayear. Agents wanted everywhere. Bus-
iness strictly legitimate.Particulars free
Address J.WORTH & CO0., St. Louis, Mo.

$2500

neers, Blacksmiths, Horseshoers, Carriage Makers, Iron, Brass, Type
and Bell Founders, Pattern Makers, Refiners, Gunsmiths, Cutlers,
Millwrights, Coppersmiths, Gas and Steam Fitters, Plumbers, Marble
workers, Opticians, Die sinkers, Stencil cutters, &c. Glass, Glass
Staining, Etching, and C hina Decoration, 50 receipts. To Gild Glass
Signs, 5 ways; Stains for Wood, Polishes, Wood filling, Oil Finishes,
100 kinds. 500 receipts for House, Sign, Ship, Carriage and Ornamental
Painters, Grainers, Cabinent and Musical Instrument Makers, Gilders,
Carvers, Pelishers, Picture Frame Dealers, Varnishers, Stucco Workers,
&c. ; 40 receipts for Cement and Glue. 60 receipts for Tanners, Boot,
Shoe and Harness Nlakers. 150 receipts for Dyers, Bleachers, Hatters,
Clothiers, &c. For Dentists, 25 receipts ; Moulders’, Pattern and
Model Makers’ Tables, Weigijts of Iron, Steel, Brass, Copper, Lead,
Russia Iron, Lead Pipe, Strength of Cast Iron Col umns, &c., at sight.
Estimates of Supplies for Lumber Camps. ~Estima tes for M asons, Plas-
terers and Contractors. Diagrams for Machinists. Fullinstructions for
making Artificial Flowers, Fruit, &c., for taking Ferrotype, Tintype,
and other positive pictures; for Making, Bettling and preserving all
kinds of Ales, Wines, Spirits, &c., 150 receipts. - For manufacturing
Confectionery of all kinds, 120 receipts. The whole Art of Brewing ;
Cage Birdsand their Diseases, Taxidermy ; Rules for the Games of Bill-
iards, Pool, &c. Book-keeping, by both double and single entry, con-
densed and comprehensive ; valuable information for Farmers, inregard
to Horses, Cattle, Poultry, Composts, &c, More than 1100 receipts for
Cooking, Baking, Preservin g, Pickling, &c. There is 50 much that is
valuable in this workthat we can give only a faint idea of its contents.

AceNTs WANTED. LiBERAL COMMISSION. SENT BY MAIL, POSTAGE
PAID, FOR $2.25. Address the EMPIRE STATE PuBLisHING Co., 33
Murray Street, New York.

Bound Volumes

OF THE

Sclentific American.

1 have on hand the following bound Volumes of the
SCIENTIFIC AMERICAN (over200), which I will sell at
$1.00 each, either singly or by the quantity.

OLD SERIES. | NEW SERIES. H NEW SERIES.

Brainerd MILLING MACHINES, 2.
Universal, Index, Gear Cutting, and Plain. "Screw Ma-

chines and Vises. Address, for illustrated circular and
prices, B. M. M. CO., 131 Milk St., Boston, Mass.

ADVERTISER 3

FAIL TO
i roperly placed.

MAKE
ARy MONEY
When their advertising is
For list of bes{) mediums, address
EDWIN ALDEN’S “3oEvere
AGENCY,
174 ELM STREET, CINCINNATI, O.

ESZ7" Best rates an the best papers.. &£
Bend for catalogue. Estimates and information free.

ainst them Nov, 11, 1876, for selling contrary
to the order of the court. Persons buying or using
clocks infringing on my patent will be dealt with ac-
cording to law.

$1200

SPARE THE CROTON AND SAVE THE COST.

Driven or Tube Wells

furnished to large consumers of Croton and Ridgewood
Water. . ANDREWS & BRO., 414 Water St., N.Y.
who control the patentforGreen’sAmerican DrivenWell.

Ralary. Salesmen wanted tosell our
Staple Goods to dealers. No peddling.
Expensespaid. Permanentemploy-
meut. address S. A. GRANT & CO,
2,4, 6 & 8 Home St., Cincinnati, Qs

~
AIR COMPRESSORS
FOR ALL PURPOSES.
A SPECIAILTY of HEAVY PRESSURES.
THE NORWALK IRON WORKS CO.,
SOUTH NORWALK, CONN.
ICE-HOUSE AND COLD ROOM.—BY R.

G. Hatfield. With directions for construction. Four
engravings. SUPPLEMENT No. §9. Price, 10 cents.

; ’
i
&

5

WDE\_ WORK—SEA). PRESSES.

EEL NAME STAMPS.

— WWOLIVER _BUEFALO. N.¥_

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

INTERNATIONAL EXHIBITION
For Agricultural
‘Machines & Implements,

HAMBURG, 1878.

From the 13th to the 17th of June, 1878, under coopera-
tion of the Section for Agriculture and Horticulture at
Hamburg, and the Union of German Manufacturers and
Dealers in Agricultural Machinery, an International
Exhibition of all kinds of Agricultural and Garden Im-

lements will be held in Hamburg, Germany. It is well

nown that the endeavor of the above named Union has
been to liberate manufacturers from the necessity of
sending their goods to all Agricultural Exhibitions,
whether large or small, enabling them thus to sell their
manufactures at lowerrates to the farmers. Thisresult
is intended to be obtained by limiting the number of
exhibitions to the commercial centers of the German
Empire, to be periodically repeated. For Northern Ger-
many, Hamburg appears to be the most favorable place,
where the various railroads, etc., connect with the sea-
port. and this leads to the hope that foreign nations will
be represented there, g0 that the farmers and peasantry
who will visit the exhibition may have the opportunity
of witnessing a complete collection of all kinds of tools
for husbandry. and systems in all parts of the world.

Plans and directions for sendingto these International
Machinery Markets will be sent, free of charge, from
the office of the undermentioned committee, 25 A B C
strasse, Hamburg. The committee forthe International
Agricuitura] Machinery Exhibition at Hamburg in
1878:~ALB. YVON LENDORFUY, President ; HERM.

SCHEMMANN, Treasurer; Dr, Rl HARD SEELE:

o
a5
HOL-
ANN

MANN, Recorder; CLAUS OLDE. 8. MAGNUS,
neer; HERRMANN H. BIEBER-TATENBERG,
SCHWABE-WALTERSHOF, COUNT VON
STEIN-WATERNEVERSTORF, W. H. BOK LM
KIEL L JOHAXNNSSEN-SOPHIENHOF, B, H
BERG-POPPENBUTTEL, Council; KUSTER-SILLI-
UM, Chief Steward; CREYDT-HARS . BO!
GR. WELTZIN, GRAF ZUR LIPPE SSEN-FELD,
in Rostock. General Secretary PETERSEN, Oldenburg.
Engineer KA YSER, Berlin.

=

PATENT MINERAL WOOL.

Incombustible. The best non-conductor, Cheap enough
for lining frame houses. Send for cuﬁular.

P. 0. Box 4461. *

3 =2
261¢ Broadway, N. Y.

H. A. ROGER

19 John Streeot, NW. Y,

MACHINISTS’ SUPPLIES,
Best and Cheapest,

? EVERYTHING IN THE LINE.

WORK FOR ALL

In their own_localities, canvassing for the Fireside
Yisitor, (enlarged) Weekly and Monthly. Largest
Paper in the World, with Mammoth Chromos Free.
Big Commissions to Agents. Terms and_ Outfit Free.
Address P, 0, VICKERY, Augusta, Maine,

SCRIBNER’S
Engineer’s, Contractor’s, & Surveyor’s
POCKET TABLE BOOX.

T.P.PEMBERTON.
37 PARK ROW , NEW YORK.ROOM 30.

MacHINERY OR INVENTIONS
ILLusTRATED ano DEescRIBED

Wood-Working Machinery,

Such as Woodworth Planing, Tongueing, and Grooving
Machines, Daniel’s Planers, Richardson’s Patent Im-
roved Tenon Machines, Mortising, Moulding, and
e-Saw Machines, and Wood-Working Machinery gene-
rally. Manufactured by
WITHERBY. RUGG & RICHARDSON,

e s Tenth edition, revised Pocket form, full roan....... $1.50 Y
: sl . 4 ’ 26 Salisbury Street, Worcester, Mass.
VgL §....4 Coples. Vol. 1... 9 Coples. Vel. 13..14 Coples. (Shop formerly occupied by R. BALL & CO.)
PRYINE TE T I 5k SRR R e SCRIBNER'S
S OO S I S T B w1613 . , sy : Lathes, Planers Shapers
“ « “ “ “ “ o y y
Wi o “ dgou “oy W Engmeer sand Mechanic’s Compamon. Drills, Boltand Gear Cutters, Milling Machines. Special
Vot ctodse % §08 w « 22 i Eighteenth edition,revised Pocket form, full roan.$1.50 Machinery. E.GOULD & EBERHARDT, Newark, N. J.
ols. 0 e- . .. ‘ s —
ries gontain one| “ 19...2 I “ 32..28 ¢ D. VAN NOSTRAND, Publisher, “ W|LL exclllxangew;ll‘lholcatedtfactoryhufildinggd
ear’ bers,| ** 10...1: “ an S with never failing water power, for a
gndr tshe ul\?gv Srg-‘ ) ] “ 23 Murray and 27 Wﬂr".’“ btree.t, New .York. or 30 H. P. engine. Engine an boiler must be of good
ries six months. | * 12...15 ¢ ** Copies sent free, by mail, on receipt of price. piake and in good order. D. C. SAGE, Cromwell, Conn.
) of NEW SERIES (1 year),?2 Vols.in - bl
Also, | VoS- 3and 12!one,$1.50eachf(frghedoubleVOls. GUILD & G ARRI bON g B EST P [ J MPS,
R B S T J The books will be sent by ex- For every possible duty where a reliable and desirable Steam Pump is r%ulred.
an press on receipt of price. H&USE AND BREWERS PUMPS IN ];PERF TION

Address, JOHIN EDWARDS,
P.0.Box'773, New York.

Patents and Standard Articles.

AGENCY OF ABOVE WANTED.
Address ‘‘R.,” P. 0. Box21?24, New Orleans, La.

SECOND HAND ENCINES,

Portable and Stationary, at Low Prices.
HARRIS IRON WORKS, TITUSVILLEB, PA.

AURORA BRAZILEIRA.
Established in 18735, .
The only paper circulating in Brazil 2,000 copies
monthly devoted to Engineering, Science, Agriculture,
and Manufactures. The great medium ot advertising
American manufacture and machinery to the best ad-
vantage in Brazil. Send for terms to J. C. Alves de

Lima, Editor and Proprietor, Syracuse, N, Y.

- N
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BUYTHE BEST AT HEADQUARTERS with the celebra-
ted PHELAN & COLLENDER COMBINAT(ON CUSHIONS,
which will be sold on tables of my manufacture only
in future, as [ will not furnish them to any other
manufacturer. The finest tables, balls, cloth, cues, &c.,
at lowest prices—send for catalogue and reduced _price
list. COLLENDER, 738 Broadway, New York,
Successor to Phelan & Collender.

CIRCULAR SAW-MILLS, POWDER-KEG
and Wire-drawing Machinery manufactured at
S ALD & SONS’
Barre, Mass.

AMATEUR CHUCK FOR LATHE OR
Drill Work sent free for $5.50. Warranted or money
r(laltltllrn?d. A. F. CUSHMAN, Hartford, Conn. Sold by
all dealers.

WANTED—A LIVE FIRM TO TAKE THE
place of the inventor of theﬁ)atent TA BLE, COAL
AND WOOD BOX COMBINED. It can be made
as cheap as a packing box or as elaborate as a bureau.
No money required for one year, and then only a small
royalty, the owner having no time to attend to it.
Principals onlﬁneed answer. The model can be seen at
CHARLES BALLIARD’S
S West 4th Street, New York.

FITS CURED.

Dr. Brown’s great prescription for Epilepsy having
now been tested in over 10,006 cases without a failure, be
has made up his mind to make the ingredients knownto
all sufferers free of chanﬁe. Address

0:s PHE (1037

. LPS BROWN,
21 Grand St., Jersey City, N. J.

S,
Send for prices, etc.

U
i‘lunldre s %f Bestiinonﬁm[s fi)om those émv(iin
eeders.an uplex Alr umps. en
* GUILD

them inuse. We manufacture the
or ‘* New Price *’ List. d ress
& GARRISON, 34 First Street, Brooklyn, N. Y.

est Fire
A

The HOADLE Y

PORTABLE STEAM ENGINE.
WITH AUTOMATICAL CUT-OFF REGULATOR

AND BALANCED VALVE.
THE BEST2*MOST ECONOMICAL ENGINE MADE
‘ SEND FOR CIRCULAR,
Thed.C.HOADLEY CO. LAWRENGE ., MASS.

STATE WHERE YOU SAW THIS.

;o

Pzr MosTH and ExPstnsY E A H LY
or Commission to a few good

1o sell our TEAS to DEALERS.
B REbEING. oA ToNe & Contract

CO., Nos. 4 & 5 F'uller Block, Dearborn Street, Chicago, Il

PATENTS SOLD.

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

y Anderson’s Safety Inkstand.—Don’t spill, spoil

ens, or 8oil fingers. Over 150,000 sold. Sent in exchange
or 0ld books, or free on easy conditions. Send g?stal
card to American Book Exchange, 55 Beekman 5t., N. Y.

2 1. P. Boiler and Engine, $175.
3 H. P., $200.

LOVEGROVE & CO.,
125 North 4th Street,
Philadelphia, Pa.,
Fngines and Boilers, 2 to

. Send for circulars and
price lists.

Builders of
1WWH. P

ONDERFUL PEN AND HOLDER.

Write with water in letters of Gold, Silver, Violet. Blue, Black, Brown
mplos by mail 15 ) 'Magic Water Pens, any color desired, one doz. by mail 25¢.; per gross,
The Cornetto, the new ltalian musical instrument. Most 'gvonderful
amples by mail25c. Agentswanted. Cataloguefree. Empire Novelty Co.,309 B way, N.Y.

Samples by mail 15¢ ; one doz. by mail 75c.
reduced rates. 'T'wo samples by mail 10c.
and amusing invention.

Carmine, Yellow, ete. No ink required.

ROBERTS’ ENGINE GOVERNOR, WITH

adjustable spring, Sutcliffe’s Patent. The most sensitive
Governor made. Send for illustrated price list to

NEW ILLUSTRATED CATALOGUE, 140

ages, on New Tools, Foot Lathes, Saws, Hand Drills,

gmal] Engines, etc., sent on rec%uit of 3c. stamp for
JACRKSON TYLER

. = & ]
postage 16 German St., Baltimore, Md.

DWIGHT ROBERTS, Manuf’r, 414 Bleecker St., N. Y.
QUGHT

TIII T+UWR
IIHB[AMS &'G/;?Rp?l'?s

THE TUNION IRON MILLS, Pittsburgh, Pa., Manu-
facturers of improved wrought iron Beams and
Girders (patented). . X

The great fall which has taken Slace in the prices of
Iron,and especiallyin Beams used in the construction
of FIRE PROOF BUILDINGS, induces usto callthe spe-
cial attention of Engineers, Architects, and Builders to
the undoubted advantages of now erecting Fire Proof
structures; and by referenceto pages52& 54 of our Book
of Sections--which will be sent on application to those
contemplating the erection of fire proofbuildings—-THE
COST (,?AN BE ACCURATELY CALCULATED, the
cost of Insurance avoided,and the serious losses andin-
terruption to business caused bg fire; these and like con-
giderations fully justify any additional first cost. It is
believed, that were owners fully aware of the small
difference which now exists between the use of Wood
and Iron, that in many cases thelatter would be adopted.
‘We shall be pleasedto furnish estimates for all the Beams
complete, for any specificstructure,so that the difference
in cost may at once be ascertained. Address

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

HILL’S MALLEABLE BLIND SLAT
Tenon. Makes blinds bi hand as fast as by machinery.
A repairer can put in three slats per minute without
taking blind down. $3to $6 per day made by repairing.

. le. $1 per gross.
Send 10c. for sample., $ PELErOSS, = o Decatur, Til.

DON’T FAIL TO USE

Massey's Revolving Shoe Heel Protector.
Warranted to wear the heel evenly on all
gides, maintaining an upright tread
to the Foot, and nv()lrl:n% uneven
wear of the Sole and Upper. It doubles
the durability of Shoes and
Boots, saves expense of reheel-
ing, 18 Noiseless, does not Tire
g the Foot, and does not Slip.
No nails to wear the carpet. Can be attached by any
one, Twelve Sizes made, suitable for all Shoes and
Boots. Samgles, with Tool and Directions for applying,
sent postpaid, onr eceipt of 50 cents. Liberal discounts
to the Trade. N,B—In ordering, send width of heel
for proper size. Address !
MASSEY REVOLVING SHOE HEEL (O..
824 Broadway, New York.

© 1878 SCIENTIFIC AMERICAN, INC

ump, also Boiler

CHEAPEST

AND THE

BEST

FOR

C

HO'I‘&
WATER.
$ F390

AND

B
Can | Obtain a Patent?

This is the first inquiry that naturally occurs to every
author or dizcoverer of a new idea or improvement. The
quickest and best way to obtain a satisfactory answer,
without expense, is to write to us (Munn & Co.), de-
scribing the invention, with a small sketch. All we
need is to get the idea. Do not use pale ink. Be brief.
Send stamps for postage. We will immediately answer
' and inform you whether or not your improvement is
probably patentable; and if so, give you the necessary
instructions for further procedure. Our long experience
enables us to decide quickly. For this advice we make
: no charge. All persons who desire to consult us in re-
* gard to obtaining patents are cordially invited to do
80. We shall be happy to see them in person at our
’oﬂlce, or to advise them by letter. In all cases, they
‘may expect from us a careful consideration of their
plans, an honest opinion, and a prompt reply.

What Secwrity Have I that my communica tion
to Munn & Co. will be faithfully guarded and remain
confidential?

Answer.—Youhave none except our well-known in-
i tegrity in this respect, based upon a most extensive
practice of thirty years’ standing. Our clients are
numbered by hundreds of thousands. They are to be
found in every town and city in the Union. Please to
make inquiry about us. Such a thing as the betrayal
of a client’s interests, when committed to our profes-
sional care, never has occurred, and is not likely to. oc-
cur. All business and communications intrusted to us
are kept secret and con fidential.

Address MUNN & CO.,
Publishers o f the SCIENTIFIC AMERICAN,
37 Park Row, New York.
All devices resorted to by

SrWINDIE.xER wwews ADVERTIERS (&
defrauding the public ,

for DETECT'VE;nasnElntoWA-NTEDrgpnrl
crimes; pay liberal; Posi!ion permanent ; terms and specimen
copy of paper sent for nine cents. Address, Publishers
American Criminal Gazetteer, Cincinnati, Ohio.

Baker Rotary Pressure Blower,
(FORCED BLAST )
Warranted superior to any
other.
WILBRAHAM BROS.
2818 Frankford Ave.

PHILADELPHIA.

THE SALT MANUFACTURE OF MICHI-
GAN. By S. S. GARRIGUES, Ph.D. One engvrlaving.
A Complege and Instrvctive Description of Salt Making.
The Well-boring Machinery. Pumping and Evaporating
Brine. Kettle and Pan’ Blocks. Solar and Steam
Evaporation. Grades, Qualities, and Analyses of Salt.
Tabular Statement of Companies, Capital, Amount of
Salt produced, number of Kettles, etc. Cost, Profit,
Labor, and Details. Containedin SCIENTIFIC AMEZICAN
. SUPPLEVENT No. 1022. Price 10 cents. To be had at
' this office and of all newsdealers.

&
Adr! CINCINNATI BRASS WORKS
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Muwertisements,

Inside Page, each insertion = = =75 cents a line.

Back Page, each insertion ===-%1.00 a line.

Engravings may head advertisements at the same rate
per line, by measurement, as the tetter press. Adver-
tisements must be received at publication office as early
as Friday morning to appear in next issue.

'TO COLLEGES, SCIENTIFIC

SOCIETIES AND INDIVIDUALS.

An achromatie telescope for sale, of thefollowing di-
mensijong: diameter of object glass, 8 inches; focal
length, 11 feet ; maker, late Henry Fitz; performance,
first-class. Shows the sixth star in the Trapezium of
Orion with clearness. Egquatorial stand and 7 astro-
nomical eye.-pieces, includinyia. splendid prismatic eye-

iece. Address me, or call at office Manhattan Gas

orks, corner 14th St. and Avenue C, New York. To a
bona fide cash purchaser, an inducement will be offered
seldom met with., Letters desiring particulars promptl
answered, or the glass will be tested on ogjects whic;
is preferred by me. 1.D.J. SWEET.

TO INVENTORS
AND MANUFACTURERS

FOLLOWS & BATE, Manchester, England, Hardware
and Machinery Merchants, are prepared to buy Ameri-

FOR SALE. A VALUABLE PATENT FOR A RE-
frigerator and_ Water Cooler combined. Address A.
Gentzsch, 126 North Fourth Street, Philadelphia, Pa.

ERS§:2%§=I(N|GHT BROS,

o TR SENECHFALLS VY.

Jarvis Gas Consuming Furnace.

For Setting Steam Boilers. Will burn screenings with

small mixture of soft coal without blower, also green et

peat. Three boilers set this way will make asmuch steam
as five old way. Address A.F'. UPTON, Agent,

oston, Mass.

Retail price $300 only $260. Parior

Organs, vrice $340 only $35. Paper

= free. Daniel F'. Baatty, Washington, N. J.

From 4 to 10,000 1bs. weight, true to pattern. An invalu-

able substitute for forgings, or for malleable iron cast-

ings requiring great strength. Send for circular and

rice list to CHEST ER STEEL CASTING COMPANY,

CVELINA STREET, PH LADELPHIA, PA.

WATSONG NON CHANGEABLE GAP LATHE HbS oRis JAMES WATSoN
SREAT FACLITIES FOR IRGE R MEDHUM St S TRONT ST Aoy
i o R R

CAVEA'TS, COPYRIGHTS, TRADE
MARKS, ETC.

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

In this line of business they have had OVER THIRTY
YEARS' EXPERIENCE, and now have unequaled facilities
for the preparation of Patent Drawings, Specifications,

and the Prosecution of Applications for Patents in the !

United States, Canada, and Foreign Countries. Messrs.
Munn & Co. also attend to the preparation of Caveats,
Trade Mark Regulations, Copyrights for Books, Labels,
Reissues, Assignments, and Reports on Infringements
of Patents. All business intrusted to them is done
with special care and promptness, on very moderate
terms.

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

Foreign Patents.—We also send, free of charge, a
Synopsis of Foreign Patent Laws, showing the cost and
method of securing patents in all the principal coun-
tries of theworld. American inventors should bear in
mind that, as a general rule, any invention that is valu-
able to the patentee in this country is worth equally as
much in England and some other foreign countries.
Five patents—embracing Canadian, English, German,
French, and Belgian—will secure to an inventor the ex-
clusive monopoly to his discovery among about ONE
HUNDRED AND FIFTY MILLIONS of the most intelligent
people in the world. The facilities of business and
steam communication are such that patents can be ob-
tained abroad by our citizens almost as easily as at
home. The expense to apply for an English patent is
§15; German, $100; French, $100; Belgian, $100; Cana-
dian, $50.

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

Any patent issued since November 27, 1861, at which
time the Patent Office commenced printing the draw-
ings and specifications, may be bad by remitting to
this office $1.

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

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

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

Address
MUNN & CO.,
Publishers SCIENTIFIC AMERICAN,
37 Park Row, N. Y.

BRANCH OFFICE—Corner of F and th Streets,
Washington, D. C.

Srcient

ific Qmervican,

[JaNnuary 26, 1878.

CUARDIOLA'S
COFFKE & SUGAR MACHINERY

Coffee, Malt, Corn, Cocoa, and Grain=
Dryine Machine.” CoffeesHulling and
Poiishing Machines. Coffee=Washing
Machine. Helix Sugar Evaporator.

Messrs. C. ADOLPHE LOW & CO., 42 Cedar
Street, Messrs, WUNOZ & ESPRIELLA, 52 Pine
Street, New York, are Mr. Guardiola’s Agents, and they
will give prompt attention to all orders for any of the
above machines.

. ] .
Harrison’s System of Grinding!
Illustrated Catalogue Now Ready.

NEW STANDARD FLOURING MILLS.
0Old Theories, Horizontal Grinders, Slow Runners,
Fully Exf)lode . Fine Flour, High Speed, and Econo-

mical Milling Fully Established.
A NEW Copy For All.
Millers and Editors please address
EDWARD HARRISON,
No. 135 Howard Ave. New Haven, Conn.

Cut Brass Gears, list free. Grant, 194 Beverly St., Boston.

N y,
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FIRE

coUN'5FATFORM 60N o

SCALES

MARVIN SAFE&SCALE €O
265 BROADWAY. N.Y. |

BOILE

R COVERINGCS

SAVE 10 TO 2
THE CHALMERS SPENCE CO., Foot East 9th St.,, New York.

“THE LEADING AMERICAN NEWSPAPER.”

THE NEW-YORK TRIBUNE
FOR 1878.

THE TRIBUNE has long enjoy ed the distinction of the
largest circulation among the best people. During the
i tzear 1878 it will spend morelabor and money than ever

efore to deserve that pre-eminence—which it secured,

1 d that i hich it d
and means to retain, by becoming the medium of the
best thought and the voice of the best conscience of the
time ; by keeping abreast of the highest progress, favor-
i ing the freest iscussion, hearing all sides, appealing
- always to the best intelligence and the purest morality,
and refusing to cater to the tastes of the vile or the pre-
judices of the ignorant. The continued popular approval,
and the constantly wideningpolitical influence it enjoys,
are the best proofsthat it is stillfaithful to these early
| secrets of its strength.
i . THE TRIBUNE spares nothing that can help maintain
, its pre-eminence as a newspaper. Its Washington dis-
i patches are incomparably the fullest, most exact and
i iraphic anywhere printed. It keeps at the head of its
ondon Bureau the veteran George W. Smalley, recog-
nized by the press everywhere as the forem ost of foreign
correspondents. At every important centre of news,
abroad or at home, it maintains the best representatives
it can find. Its exceptionally full scientific intelli%{ence
is carefully edited by experts. 1t furnishes weekly a
more complete collection of religious news than the
religious papers themselves, é)repared exclusively for it
by the Rev. Dr. GEORGE_ R. CROOKS, late editor of The
i Methodist. Its staffis still mainly composed of the old
| associates of Mr. Greeley. Whereage and disease have
:made it necessary to fill gaps, natural affinity and a
lavish outlay have combined to draw into its service for
the vacant places the foremost men of the profession.
Its various critical departments continue to be the
acknowledged authorities :

New Books........ veeees..GEORGE RIPLEY, LL. D.
BAYARD TAYLOR.

P Uy AN CLARENCE COOK.

Music....... ..JOHN R. G. HASSARD,

The Drama.. WILLIAM WINTER.

THE WEEKLY TRIBUNE.

~This has been for a third of a century the favorite
Paperfor our substantial country population. By the
ntroduction of new and expensive machinery—the
latest invention of the greatest American printing press
manufacturers—it has just been enabled to enlarge its
sheet and changle to the more convenient 16-page form.
: It is now not unlike The Scientific .American, though its
gages are considerable larger, as is also its type. It re-
ains allits old and substantial features, while it offers
thisy ear the following among many novel and special
attractions: I. A graphicseries of articles on ic
Lifeand Habits Abroad,by BAYARD TAYLOR. II. Afew
%apers on_Current Topics from the Ohristian Minister’s
Point of View, by the Rev.JOHN HALL, D.D. IIL. Occa-
sional contributions on Political Problems and Promises,
by GAIL HAMILTON. 1V. orthern Farmer on Southern
Agriculture, by SOLON ROBINSON. V. Life and Sights in
ew York, by Veterans of the City Staff. 1ts Agricultural
Department is recognized as beyond comparison with
that of any rival. It also embraces among its regular
contributors many prominent scientific writers.
THE SEMI-WEEKLY TRIBUNE is now also a 16-page
{ paper. It combines many of the merits of both the
: other issues, and is, in some respects, the best as well as
the cheapest paper issued from THE TRIBUNE ofiice.

TERMS OF THE TRIBUNE.
Postage Free in the United States.

DAILY TRIBUNE, lyear............. ..$10 00
SEMI-WEEKLY TRIBUNE, 1 year. . 300
Five copies, 1 year...... .14 00

leven copies, 1year............... 28 00

E
WEEKLY TRIBU
One copy, 1 year..$2 of I Ten copies, 1 year. . 14 00
Five copies, 1 year 8 25| Twenty copies, 1yr. 25 00
Any number of copies above 20 at the same rate. Addi-

tions to clubs may be made at any time. Remit by
P. O. order or in registered letter. ‘Addresssimply
THE TR1BUNE, NEW-YORK.

UNEXAMPLED PREMIUM.
WEBSTER’S $12 UNABRIDGED DICTIONARY FREE.
THE TRIBUNE makes an extraordinary offer. It will

give THE WEEKLY for five years, postpaid, and a copy
of the great standard Webster’s Unabridged Dictionary,
in leather binding, latest and best edition, 1,840 quarto
es, with 3, engravings, both for $lf)—being two
ollars less than the cost of the Dictionary alone at any
book-store! Thus any subscriber renewing at the
regular rate for five years gets hisfavorite paper for the
five years for nothing, and the_great Dictionary for $2
less than its regular price ; or, he gets his paper at the
regular price, and the great Dictionary for nothing—
whichever way he pleases to count it.

Anyold subscriber to THE SEMI-WEEKLY TRIBUNE
can avail himself of the same offer by sendil;f the regu-
lar price of that issue for five years’ subscriptions, $15,
in the same way.

The papers are sent in all cases free of postage. The
Dictionary, being too heavy to go in the mails, is for-
warded at once in whatever way the subscriber asks, at
his expense.

TO ADVERTISERS.

The new form of THE WEEKLY and SEMI-WEEKLY
TRIBUNE offers special advantages to advertisers. The
value of these issues as advertising mediums can hardly
be overrated. They go into the best country families in
every State in the Union, circulating always exclusively
among those who have the intelligence and the means
to become good customers. Rates uniform, and without
any discriminations: WEEKLY, $1 per line; SEMI-
‘WEEKLY, 20 cents per line. For further information
and specimen copies, address simply—

THE TRIBUNE, NEW-YORK.

FITS, EPILEPSY, FALLING SICKNESS,
sitively cured by using “Dr. Hebbard’s Cure.” No
umbug. *“Ithas cured thousands.” Sample bottle free.
Address J. E. DIBBLEE, Chemist, 1323 Broadway, N. Y.

Steel Name Stamps.

N. Y. STENCIL WORKS, 87 Nassau St.. N. Y.

THYSELFnriginal prescriptions, either one
of which is worth ten times the

rice of the book. Gold Medal awarded the author. The
oston Herald says: “The Science of Life is, beyond

THYSELF

A new Medical Treatise, ‘' THE
SCIENCE OF LIFE, OR SELF-PRES-
ERVATION,” a book for everyhodg.
Price $1, sent by mail. Fifty

all comparison, the most extra-
ordinary work on Physiology
ever published.” An Illustrated

Pamphlet sent FREE. Address
DR. . H. PARKER, No. 4
Bulfinch Street, Boston, Mass.

ROCK DRILLING MACHINES
AIR COMPRESSORS.

MANUFACTURED BY B,)c) ricuRockDrit Co.

SEND FOR PAMPHLET. .

FITCHBURG MASS.

Mill Stones and Corn Mills.

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

catalogue.
J. T. NOYE & SON, Buffale, N. Y.
FOUNDRY AND MACHINE SHOP FOR

Sale or Rent. We offer at a bargain, our old works,
consisting of three substantial brick buildings sheds,
am ple water power and facilities for conducting an iron
or wood working business. Coal, iron, hard and soft
lumber close at hand. Three railroads. Address
SOUTH BEND IRON WORKS, South Bend, Ind.

MACHINISTS’ TOOLS.

NEW,_AND IMPROVED PATTERNS.
Send for new illustrated catalogue.

Lathes, Planers, Drills, &c.

NEW HAVEN MANUFACTURING CO.,
New Haven, Conn,

$3, PRINTING PRESS !

ints cards, envelopes, ete., equal
to any press. Larger sizes for large work.
¥ Do your own printing and advertising and
 save money. Excellent spare hour amuse-
ment for old or young. Or it can be made
money malking business anywhere. Send
8c. stamps for lar%e catalogue to
KELSEY & CO., Manufacturers,
Ieriden, Conn.

CENTENNIAL

FORGINGS and

SPECIAL MACHINERY,
THE HULL & BELDEN CO.,
Danbury, Conn.
DAMPER AND WEIGHTED
REGULATORS B E S T GAUGE COCKS.

MURRILL & KEIZER, 4 HOLLIDAY ST., BALTIMORE.

PUNCHING Drop Hammers and Dies, for work-

A Rie OO et
. 1 etown
PRESSES. cConn. R ’

HARTFORD
STEAM BOILER

Inspection & Insurance
COMPANY.

W.B.FRANKLIN, V. Prest. ] M. ALLEN, Pres't.
. B. PIERCE, Secy.

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

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

Working Models

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

ESTABLISHED 1844.

JOSEPH C. TODD,

(Formerly of Todd & Rafferty), ENGINEER and MACHIN-
IST. Flax, Hemp, Jute, Rope, Oakum, and Bagging
Machinery, Steam Engines, Boilers, etc. Also Agent for
the celebrated and improved Rawson & Rittinger Hoist-
ing Engine, I will furnish specificationsand estimates for
all kinds of machinery. Send for descriptive -circular
and price Address

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

DUC’'S IMPROVED ELEVATOR BUCKET.
For use in Flour Mills, Grain
Elevators, Sugar Refineries,
/ Malt Houses, Breweries, White
Lead Works, &c., &c. These
buckets are made of Charcoal
. Iron, and are very strong and
durable. No corners to catch,
require less gower to operate,
and cost about the same as the old style bucket. Many
thousands already sold. T. F. Rowland, Sole Manuf’r,
Send for circular. Brooklyn, N. Y.

5>

PERFECT

NEWSPAPER FILE

The Koch Patent File, for preserving newspapers,
magazines, and pamphlets,has been recently improved
and price reduced. Subscribers to the SCIENTIFIC AM-
ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT can be
supplied for the low price of $1.50 by mail, or $1.25 at the
office of this paper. Healgy board_sides; inscription
**SCIENTIFIC AMERICAN,” in gilt. Necessary for
evﬁx('isa one who wishes to preserve the paper.

“*  MUNN & co,

Publishers SCIENTIFIC AMERICAN.

© 1878 SCIENTIFIC AMERICAN, INC

THE TANITH CO.,
STROUDSBURG, PA.

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

H.W.JOHNS® PATENT.

MATERIALS.

Liquid Paints—all shades, finest in the world.

Fire Proof Paint, for Wood work, &c.

Roof Paint, for Tin Roofs, Iron Work, &c.

Roofing, with white Fire Proof Coating.

Root Coating, for restoring and preserving old roofs.

Cements, for Retorts, Furnaces, Leaky Roofs, &c.
steam Pipe and Boiler Coverings,

Steam Packing, Asbestos Boards, Fire Proof

Coatings, Sheathings and Roofing Felts, &c.

These articlesare ready for use, and can be easily ap-

El.ied by any one. Send for Samples, Pamphlets, Price
‘ ists, &c.

(H. W. JOHNS MANUFACTURING COMPANY,
87 Maiden Lane, New York.

PHILADELPHIA BRANCH, 406 Arch St.
DOWNIE, TRAINER & CO., Boston.

S. W. HEMPST'ED & CO., Columbus, Ohio.
M. M. BUCK & CO., St. Louis.

C. A. PARKER & CO., New Orleans.
THOMPSON & UPSON, San Francisco.

JOHIN HOLLANDS

GOLD PENS

=

Also
or
sale by

Received the Centennial Medal from the Judges on Awards, for

% guperior elasticity and general excellence.” If not sold by your

Ptationer, send for Illustrated Price- List 10 the
Manufactory, 19 W. 4th St., Cincinnati.\

“OLD RELIABLE.” TO KNOW ALL

about the Best Pump for Paper Makers, Tanners, Con-
tractors, and for irrigation, send for illustrated })am h-
let, 78 pages. HEALD, 8ISCO & CO., Baldwinsville, N.Y.

No Sawdust' No Planing!

50 PER CENT. OF WOOD SAVED.

The lumber, asmanufactured by our recently patented
Cutting Machines and Seasoning Presses, is fully equal,
if not superior, to that sawed and planed We have
in stock, or.will cut to order, as desired, Walnut, Ma-
hogany, Spanish Cedar, Whitewocd, etc., of any thick-
ness, from 1-16 to1s inch, at prices that cannot be ap-
proached outside of our establishment. It needs but
one trial of our lumber to remove all prejudice against
cut wood, as the boards, as manufactured by us, have all
the merits we claim for them, being fully equal to sawed
wood. GEO. W. READ & CO., 186 to 200 Lewis St., N.Y.

W00D-WORKING MACHINERY,

New and improved, for special work.
Boring Machines, Turning Lathes

aw Arbors, Saw Benches, Scroll

aws, Panel Raisers, and othér Wood
Tools. We build the only patented
Panel Raiser, with vertical spindles,
all others bem§ infringements on
our gaatents of July 11 and October
31, 1871.

WALKER BROS,,
73 and 75 Laurel St., Phila.

GENTS WANTED,

Package of Goods free to
every applicant. (%

Star Novelty Co., Charlotte, Mich.

5 Fun Cards, 10c. 20 Comic Devil Cards, 13c. 20
Transparent, 13c. Outfit 10c. Seavy Bros., Northford, Ct.

STEAM ENGINES.

‘We build the best Portable or Farm Engines in the
world. More power with less water and fuel than any
others. Low prices, We have the largest line of Enlgine
Patterns in the U. S. Foreign correspondence solicited.
TAYLOR M’E’G CO., Westminster, Md., Successors to
Utica Steam Engine Co., formerly Wood & Mann, of
Utica, N. Y. Good, responsible Agents wanted in terri-
tory not taken.

AFETY POWER!
Practically impossible to exe
plode. Tested to 300 1bs. pressure
per square inch. 2-Horse Power,
$150, 3 to 4 H. P., $250. Also,
Stationary Enginesand boilers,and
Spark Arresting Portable En-
ginesfor plantation use. Sendfor
our circular. Discount to thetrade.

B. W. PAYNE & SONS,
Corning, N. Y,

EUVUREKA S

)

84-page Picture Book, free. My plan beats
all to make money. Is easy, honest, and pays
you $10 a day. DAVID C. COOK, Chicago, Ill.

BIG

“ Indispensable to the Library, Clergyman,
Lawyer, Physician, Editor, Teacher, Sludent
aoalzd gzll of any calling in life who desire knowl-
edge.

ENCYCLOPZDIA BRITANNICA

Ninth Edition.--American Reprint.

This great work is beyond comparison superior in its
elaborate and exhaustive character to all similar works.

The contributors are the most distinguished and orig-
inalt thinkers and writers of the present and of the
ast.
This igsue is the Ninth revision in a space of over one
hundred years since its inception, and this reprint, a
copy in every particular of the British Edition now in
course of gublication, is the best and cheapest work
ever offered to the American people.

The articles are written in a most attractive style,
and the quantity of matter in each volume is one-
third greater per volume than in any other Cyclopzdia
sold at the same rates.

The work contains thousands of Engravings on Steel
and Wood, and is printed from entirely new type made
exIpressly forit. .

t will be comprised in twenty-one Imperial octavo
volumes, six of which are now ready, and the succeed-
ing volumes will be issued at the rate of three a year.

Price per vol., extra cloth binding...... ...$5.00.
In hal?'l‘urkei' Morocco, extra.............. §7.00.

Sold only by subscription.

A neat Pamphlet, giving specimens of pages, cuts,
full-page illustrations, list of contributers, etc., will be
mailed gratis to applicants.

J. M. STODDART & CO., Publishers,
723 Chestnut Street, Philadelphia.
H., H. KEY, Publisher,
Room No. 8, 120 Broadway, N. Y.

EXTRA NEW YEAR CARDS, with 20 cts.
Samples 3c. J.B.HUSTED, Nassau,N. Y.

HE ¢ Scientific American” is printed with CHAS.
ENEU JOHNSON & CO.’S INK, Tenth and Lom-
bard Sts., Philadelphia, and 59 Gold St., New York,
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