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THE PROPOSED NEW PATENT LAW,

On the 9th February the committee on the Revision of the
Laws of the United States House of Representatives, on a
motion to suspend the rules, suceeeded in rushing through
that body a bill ‘“To regulate the practice in suits brought
to recover damages for the infringement of patents.” The
bill is a very different one from that which was so elabo-
rately discussed previous o its passage by the Senate and
defeat in the House last year, and, coming as it did from the
Committee on the Revision of the Laws, instead of from the
Committee on Patents, took everybody by surprise; it was
passed without any consideration whatever, but few mem-
bers understanding its provisions, and only 126 voting, when
there are 293 members in a full house.

The extraordinary haste with which it was put through
was such that, we understand, the bill had not even been
printed when it passed ithe House. The official text is as
follows:

AN ACT to regulate practice in suits brought to recover
damages for infringement of patent.
. Be it enacted by the Senate and Houseof Representatives of
L the United States of America in Congress assembled, That here-
{ after in any suit brought in any court having jurisdiction in
patent cases for an alleged use or infringement of any pa-
tented article, device, process, invention, or discovery, where
“it shall appear that the defendant in such suit purchased the
I'same in good faith for his own personal use from the manu-
'facturer thereof, or from a person or firm engaged in the
open sale or practical application thereof, and applied the
same for and to his own use and not for sale, if the plaintiff
shall recover a judgment for five dollars or less, as damages,
the court shall adjudge that he pay all costs of suit; and if
the plaintiff shall not recover the sum of twenty doilars or
over, the court shall adjudge him to pay all his own costs,
unless it shall also appear that the defendant at the time of
such purchase or practical application had knowledge or
actual notice of the existence of such patent: Provided, That
: nothingcontained herein shall apply to articles manufactured
-outside of the United States.
Passed the House of Representatives February 9, 1880.
Attest : GEORGE M. Apams, CLERK.

It certainly seems very ridiculous, after the many years
during which some of the ablest members of both Houses
of Congress have been unsuccessful in perfecting a patent
bill which would meet all objections, to pretend that ¢his
measure has been brought forward, and thus ¢ railroaded ”
through the lower House, for the ‘‘protection of farmers”
i from the extortions of patentees, which is now the principal
| point urged in its favor. ‘ Farmers” are not generally
. credited with having the influence at Washington which can
accomplish such results, and the manner in which the bill
| was passed, as well as the promptitude with which this jus-

8 tification of its provisions is furnished, carry conclusive

fproof, if any were needed other than that afforded by the
. bill itself, that the work is only one other “ neat little job”
of a well-paid lobby. Already before those most interested

53 have had an opportunity to judge of the merits of the bill,

a leading New York daily has some cut-and-dried arguments
to urge in its support, put in what is judged to be a popular
way, which may be summarized as follows: That sharpers
have succeeded in imposing upon many people—especially
farmers—by selling them what the seller did not own, or
had no right to sell; that the patent laws are complicated,
and common people cannotbe expected to understand them,
and that, therefore, the patentee should help make good to
an infringer any loss which the latter maysuffer from throw-
ing away his money on swindlers.

The foundation of our patent system rests only on the
constitutional provision that ‘¢ Congress shall have power
to secure to inventors for limited times the exclusive right to
their discoveries.” Congress, at an early day in our history,
enacted laws in pursuance of this provision, which, although
they have been many times changed, have always retained

o | this distinctive feature: they give to the inventor the ¢ ex-

| clusive ” right to his inventions. Congress may constitu-
tionally enact that patents shall hereafter be ¢ limited ” to a
year, or six months only, or may repeal the patent law
entirely; but plainly any right at all which a patent gives
must, according to the Constitution, be an *‘ exclusive ” one,
and all patents so far issued have ¢ secured ” such exclusive
right, so far as the law is concerned. This bill would
, destroy the inventor’s exclusive right, for it makes the con-
‘ ditions so favorable for infringers, and bears so inequitably
.upon patentees, that it would be utterly impossible for
'thousands of the latter to maintain their rights. That igno-
| rance of the law is never a bar to punishment for its viola-
“tion runs through all our jurisprudence, and every man is
i expected to know what the law is; but here we are, it seems,
'to have an exception, in the case of a man who wishes to
use a patent without paying the patentee, for which this bill|
practically offers a premium. Another constitutional ob-
jection is also to be found in that provision which prohibits
the passage of any law ¢ impairing the obligation of con-
‘tracts.” The inventor obtaining a patent obligates himself
to do, and must perform, many things, often at great cost,
in order to fulfill the conditions imposed, and the law says
. he shall have in return certain benefits; when the patentee
has fulfilled the conditions, and invested large sums of
money, under the rights with which he has been legally
vested, to arbitrarily deprive him of the benefits would be
practically a direct violation of this constitutional provi-

sion,
5

That there have been thousands of people swindled—not
only farmers, but men of all” classes—in buying articles ma-
nufactured by infringers of patents, cannot be denied. One

7| would think that the remedy for this evil should be sought

in legislation to more certainly detect and more effectually
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punish the criminal; but this bill cannot fail to act as a pre-
mium for those who have a turn for this sort of enterprise,
as it virtually confiscates to their use the property of thou-
sands of patentees. The law holds, in regard to all other
kinds of property, that the purchaser is bound to exercise
due care and discretion to see that the seller is the owner of
or has the right to sell that which he offers, without which
there can be no dona fide sale; but this bill not only relieves
the purchaser of a patent from any obligation to exercise
such care and diligence, but actually lays a fine upon the
rightful owner for establishing his legal title in the courts.
‘We do not for a moment believe that the bill in its present
form can passthe Senate; but if it should be amended there,
and go back again to the House, we trust it will then be
fully discussed, with such ample explanation of its pro-
visions as the great importance of the subject calls for; if
this innocent measure “ to regulate practice,” etc., comesup
again in this way, we shall have no fears of its being then
rushed through so precipitately, notwithstanding the urgent
reasons which the ““Third House ” may adduce for prompt
action—on behalf of ‘“the farmers,” of course.

—_—— e r—

APPROXIMATE ECONOMY OF GAS AND ELECTRIC
LIGHTING,

Taken by itself a cipher is an innocent thing and amounts
to nothing; but its presence or absence in a series of figures
sometimes makes an important difference in the summing of
results. We presume that most of our readers must have
noticed the errors resulting from the omission of ciphers in
the article in our paper of February 21, under the above
heading. As the subject is one of interest we think the best
way is to republish the article, corrected as it should have
been printed, and therefore give it as follows:

It is not in every place or position that the electric light
can be employed i1n lieu of gas; but under some circum-
stances, for example, in spacious apartments, where large
numbers of gas lights are used, the electrical method of
lighting may now be adopted with satisfactory success.
Under such conditions, and with gas costing the excessively
high prices that we are accustomed to pay, the superior
economy of electricity over gas has been conclusively set-
tled on this side of the Atlantic. We might cite various
examples, but for our present purpose ore will be enough,
to wit, the Riverside Worsted Mills, Providence, R. 1., where
the Brush electric lights have been in reguiar use for about
one year past—long enough to determine approximately
their actual expenses and merits.

In one portion of the above mills 1,000 gas lights were
used, each of 15 candles intensity, yielding an aggregate of
15,000 candles, and costing $12.25 per hour to run them, or
1335 of a cent per candle per hour.

We are not informed as to the exact cost of the gas per
1,000 cubic feet, but we figure it to be $2.45. '

In lieu of the above 1,000 gas lights 80 electric lights were
substituted, each of 2,000 candles intensity, yielding an
aggregate of 160,000 candles, and costing 80 cents per hour
to run them, or 3555 of a cent per candle per hour.

If we have not been misinformed as to the above estimates
of costs and intensities, it would appear that gas lighting, at
the mills named, was over a hundred and sixty times more
costly than electric lighting, quantity of light produced he-
ing considered.

1t may not be uninteresting briefly to compare the prob-
able economies of Mr. Edison’s new system of lighting with
the foregoing results, '

Mr. Edison’s method has, to be sure, as yet only reached
the stage of experiments. But it must be remembered that
his trials have been made on an extensive scale, with full-
sized electrical machines and apparatus, expressly with a
view to show and ‘determine what the practical introduction
of the invention, wherever used, would accomplish. We
have his authority for saying that the generous sum of one
hundred thousand dollars in cash was placed at his free dis-
posal, by his associates, to be used as he saw fit for these
grand experimental demonstrations.

In a word, Mr. Edison’s plan is to furnish small electrical
lamps, each having the intensity, he tells us, of an ordinary
gaslight of fifteen candles, burning five cubic feet of gas per
hour. He states that he gets ten lamps, or 150 candles, of
light per hour per horse power of engine; and that each of
his new electrical machines furnishes 750 candles of light
and requires five horse power to drive it.

Applying the Edison system to the Riverside Mills and to
the replacement of the 1,000 gas lights, we have the follow-
ing approximate results-

Number of Edison lamps required, 1,000; number of Edi
son machines required to run the lamps, 20; engine power

‘needed, 100 h. p. Approximate cost of the Edison plant,

$16,000. Approximate cost of running the same, delivering
15,000 candles of light per hour, including 6 per cent inter-
est on the plant, $1.66 per hour, or {}15 of a cent per candle
per hour. This estimate allows no royalty to the owners of
the patents. Thus the approximate cost of gas lights at the
Riverside Mills is seven and a half times more than the same
quantity of light would be under the Edison system. And
the cost of the Edison system would, approximately, be
twenty-two times more than the cost of the same quantity of
electrical light as delivered by the present Brush machiries,
Side by side the fractions stand as follows:
Approximate costs of lighting per candle per hour:

Gas lights. Edison lights. Brush lights.
1837 of a cent. 1$%5 of a cent. zooo of a cent.
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THE CERTIFICATION OF TIMEPIECES.

At the recommendation of the board of managers of the
Winchester Observatory of Yale College, the corporation of
the college has established a horological bureau for the
rating of watch movements and other timepieces, and the
prosecution of researches calculated to aid in the construc-
tion of refined apparatus for the measurement of time.

For carrying on this work the bureau has been furnished
with a large number of instruments of precision, and ar
rangements have been made with the Safe Deposit Company
of New Haven for the erection within their steel vaults of
the necessary apparatus and closets for safely keeping the
watch and chronometer movements while being tested.
These closets comprise a refrigerator (40° Fah.), provided
with zinc cases for 100 movements surrounded by chemi-
cally dried air; an oven (90° Fah.) of equal capacity, heated
by coils of pipe carrying hot water; and closets of ordinary

R T

temperature (65° to 75° Fah.), having a capacity of 800 move- !

ments.

Eight classes of certificates will be issued with timepieces
which have been submitted for trial, stating in detail the re
sults obtained with each particular movement. The cost of
testing or certifying ranges between $1 and $4. While under
examination the movements will be carefully guarded by
the Safe Deposit Company. They are not to be opened or
in any way tampered with for any reason whatever, and will
not be handled except by trained observers.

First-class movements will be subjected while rating to
variations of position and temperature as follows: Dial up;
twelve days at ordinary temperatures, one day in the refrige-
rator, and one day in the oven Dial vertical; fourteen
days pendent up, two days pendent right, and two days
pendent left. Dial down, two days. Dial up; eight days.
The variations of rate under each of these conditions will be
given in the certificate. For lower grade certificates the
tests are less protracted.

The astronomer in charge of the bureau, Mr. Leonard
‘Waldo, will supply blanks and information as to the condi-
tions of 1ssuing certificates; and in his annual report he will
publish in detail the rates of such timepieces in the various
classes as may show progress in the horological art.

The results of such work cannot fail to advance the stand
ard of watch manufacturing. It will also enable watch

Scientific dmerican
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now on file in the United States Patent Office, including
therewith his circuit-breakers described by him prior to said
application; and that if the Commissioner shall adjudge the
said Page to have been the first inventor thereof, he shall issue
to him a patent, whickh patent shall be valid notwithstanding
said Page's invention may have been described or in use
prior to said applicatian, and notwithstanding the fact that
said Page is now an examiner in the United States Patent
Office provided, that any person in possession of said appa-
ratus prior to the date of said patent shall possess the right
to use, and vend to others to use, the said specific apparatus
in his possession, without liability to the inventor, patentee,
or any other person interested in said invention or patent
thercfor.

Approved March 19, 1868.

On the passage of thig act the Commissioner of Patents, in

laccordance with the mandates of the special law, caused the

examination to be made, and then ordered the issue of a
patent, which was dated April 14, 1868. Dr. Page died May
5, 1868.

It was pretty generally doubted at the time of the passage
of the law and the grant of the patent, whether the latter
could ever be sustained in the courts, and among the great-
est doubters were members of the Western Union Telegraph
Company. However, as thef® would be a possibility of liti
gation against them in any event, by the holders of the Page
patent, they concluded that the safest way was to purchase
an interest in the patent enough for their own protection,
and for a small sum they acquired such interest from the
heirs of Mr. Page. Subsequently, it appears, the Western
Union Company acquired the substantial control of the
patent, and in 1874, after careful preparation, brought this
suit against the Holmes Burglar Alarm Company as a test suit.

Judge Blatchford’s decision, we understand, sustains all
the points made by the plaintiffs. It was urged in the case
that the Special Act of Congress, in 1868, was unconstitu-
tional, as the apparatgs had been in use so long, but the de-
cision is that the Special Act was constitutional. The valid-
ity of the entire patent was affirmed, the claims specifically
sustained in the decision being the eleventh, twelfth, and
thirteenth, and here is where the great importance of the
case appears. These three claims are:

11. The adjustment of: the retractile force of an auto-

buyers to know precisely what they are getting, an advan- | matic circuit breaker, as set forth.

tage which they will not be slow to appreciate.
-

IMPORTANT DECISION BY THE U, S, CIRCUIT COURT
—THE PAGE ELECTRICAL PATENT SUSTAINED.

The suit of the Western Union Telegraph Company
against the Holmes Burglar Alarm Company, has just been
decided in the United- States Circuit Court in this city,
Judge Blatchford presiding, in favor of the plaintiffs. If
this decision is sustained by the United States Supreme
Court, the Western Union Telegraph Company will be the
possessors of one of the most gigantic of modern monopo-
lies. The company will have the control of nearly all tele-
graph and electrical instruments, telephones perhaps ex-
cepted. In fact from the present time onward, until the
Supreme Court gives a contrary decision, the Western Union
Telegraph Company are masters of the field. By this deci
sion,it may almost be said,that the exclusive right to use elec-

tricity for commercial and domestic purposes is taken from

the public and transferred to the hands of the above cor-
poration. This result is due to the wicked practice of
private legislation in which Congress too often indulges
The injury done in this way to the public interests is incal-
culable.

The history of this case is briefly as follows:

Many years ago, dating back to 1836, it i3 said, Charles
Grafton Page, of Washington, D. C., first made electrical
inventions; among which, it is alleged, was an electrical coil
and armature, which had a set screw applied to adjust or
regulate the throw or motion of the armature. Without
this little set screw, or its mechanical equivalent, it would
be practically impossible to work an ordinary telegraph in-
strument, signal apparatus, burglar alarm, or electric
motor.

Page suffered his invention to go into public use without
taking steps to apply for a patent, and under the general
patent laws, in consequence of his neglect, lost all right to
a patent.

But in 1854 it appears to have occurred to him that per-
haps at some future time or another he might coax Congress
to grant a special act in his favor, and as preliminary
thereto he filed an application for a patent, which under
the law was refused examination, on the ground that the

invention was public property, and he himself was an’

examiner in the Patent Office. Page was, in fact, the exam-
iner of electrical patents, and for many years it had been
his official duty to issue hundreds of patents, all of which
contained his alleged original invention.

In 1868 Page was taken sick, and when it appeared that he
had not long to live, Congress, at the instance.of his friends,
with a view to assist his family, passed the following un-
wise and sweeping act:

Chap. XXXII.—An act to authorize Charles Grafton Page
to apply for and receive a patent:

Be it enacted by the Senate and House of Representatives
of America, in Congress assembled, that the Commissioner
of Patents is hereby authorized to receive and entertain a re
newal of the application of Charles Grafton Page for letters

'
i
|
|
i

12. The combination of an -electro-magnet armature and
adjustable retractor.

13. Adjusting or regulating the length of vibration of the
armature of an electro-magnet by means of a set screw or
any mechanical equivalent for substantially the same pur-
pose, substantially as herein set forth.

We intend in a future number to discuss the subject fur-
ther and present abstracts from the Judge’s decision, which,
we are informed, covers fifty pages, and is a very formid
able and exhaustive document. ’

———————t e ———
THE INSPECTION OF SMALL STEAMERS,

In his report for 1879, the Supervising Inspector General
ot Steam Vessels took notice of the excessive license fee for
steam yachts and other small vessels using steam power, and
suggested that a charge of §5 would be enough for the an-
nual inspection of such craft.

The objection to the present fee of $25 is two-fold; it is
out of proportion to the size and importance of the vessels
paying the license, being as much as is charged for steamers
of 100 tons burden, and it is practically prohibitory to a
large class of men who would otherwise build and use such
vessels for pleasure or profit. There are thousands of miles
of inland waters, small lakes, rivers, bayous, and the like,
which would in the aggregate play an important part in
furthering inland commerce, if small steamers could be used
without having to pay an inspection tax large emough to
swallow up all or a great portion of the profits of such use.
Thousands of farmers, cotton growers, fruit growers, and
others, might, and we are confident would, find such ves-
sels an easy and protitable means for conveying produce to
local centers of distribution and consumption, to the great
advantage of local and general traffic, where ordinary cart-
age is impossible or unprofitable This with the great ex-
tension which would be given to the employment of steam
power for propelling pleasure boats by a reduction of the
inspection fee could not fail to give a great impetus to the

'manufacture of small boilers and engines, and to their adap-

tation to many lines of domestic and productive work. Al-
ready the limited use of steam for small pleasure yachts has
given rise to many inventions and the development of con-
siderable industrial establishments, The very important
torpedo boat of Herreshoff may be instanced as one of the
indirect fruits of the manufacture of small marine engines;
and there is no telling what other inventions of radical im-
portance might not result from the lifting of the practical
embargo which an excessive license fee has hitherto laid
upon the general use of small steamers.

It is gratifying to note that a bill has been introduced in
Congress to carry out the Inspector General’s recommenda-
tion. Its passage would be altogether beneficial.

—_— —etrr— .
Another Comet.

The Smithsonian Institution has received from the As-
tronomer Royal of England the announcement of the dis
covery by Gill, at Cape Town, South Africa, on February
12, of a comet in 8 hours 58 minutesright ascension, 12° 81’
north declination, with a daily motion of 2° 85 in right

patent for his ¢ induction apparatus and circuit-breakers,” * ascension and 20 south.
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ARTIFICIAL DIAMONDS.

. A newdispatch from London states that Professor Maske-
iyme, of the mineral department of the British Museum, an-
nounces the production of artificial diamonds by J. Ballan-
tine Hannay, of Glasgow. Tests by Prof. M. leave no doubt
that the crystals are diamonds. In our SupPLEMENT, No.
216, Feb. 21, we gave an account of the production of arti-
ficial diamonds by R. 8. Baxter, of Dundee, whose specimens
are also positively identified as diamonds, The MacTear crys-
tals, it will be remembered, were proved not to be diamonds.

A NEW METEORITE.

Following closely upon the Estherville, Iowa, meteorite
of May, 1879, comes the finding of another lost celestial
body, this time in Alabama. In1873 a heavy mass of metal
was found by John F. Watson while plowing on a newly
cleared piece of land near Chulafinne, Cleberne county, Ala.
Among many early speculations as to its nature, some
thought it to be bog iron ore, as there are deposits of thisore
in the vicinity; others thought it might be nativeiron. Mr.
Watson, to test (?) it, had a small piece cut off by the village
blacksmith and forged into a plow point, and had also some
horseshoe nails made. It being so easily wrought tended to
confirm the native iron theory. It is well known among
scientists that terrestrial iron is of extreme rarity, being
found only in few basaltic rocks, and then in very inconsid-
erable quantities. During the seven years following the dis-
covery its real nature was unsuspected and not recognized
until revealed in the following manner:

Mr. W. E. Hidden, an expert mineralogist and attaché of
Mr. Thomas A. Edison, while in*this region last November
prospecting for rare minerals, met with ex-Governor W. H. |
Smith, of Alabama, and heard from him the facts as above
stated. This aroused his curiosity, as his knowledge of
mineralogy convinced him thatin view of the facts as stated,
the several hypotheses were incorrect, and that the mass of
metal was of meteoric origin and not an ore of iron.

After a considerable outlay of time and money it was
finally brought to New York city, and is now in Mr. Hid-
den’s cabinet, which contains three other undescribed meteor-
ites from the Southern States, collected within a year, this
one being the largest and of most interest.

Originally it was reddish brown in color and incrusted
with scales of rust, which fell off while being heated in the
forge. It now weighs14-5kg. (311b.), about 1°5 kilos having
been cut off to make the plow point and horseshoe nails as
stated. Its shape is somewhat triangular, the three diame-
ters being each about 25 cm.; it has an average thickness of
6 cm.

A fine metallic surface was readily obtained by filing,
which, polished and etched with nitric acid, developed with
marked perfection the Widmannstétten lines, which is the
convincing proof of its meteoric origin.

A careful analysis by J. B. Mackintosh, M.E., of Colum-
bia College, shows it to be beyond a doubt a meteorite, and
of the usual iron-nickel alloy variety.

The quick oxidation of meteorites in our atmosphere, and
its being found at only a slight depth from the surface,
would warrant placing the date of its fall not later than
twenty-five yearsago. This wanderer through space, which
has strayed from its path and is now on an endless visit to
us, will be placed for a short time on exhibition at Tiffany’s,
Union Square, New York city. This meteorite must not be
confounded with the famous Claiborne, Ala., meteorite,
which latter, it will be remembered, did not show the Wid-
mannstitten figures, and contained besides an unusual per-
centage of nickel.

The particulars of this new meteorite are from an interest-
ing paper lately read by Mr. Hidden before the Academy of
Sciences in this city.

B e e B ]
‘The American Society of Mechanical Engineers.

A new professional organization, the American Society of
Mechanical Engineers, was born in this city February 17.
Hitherto American mechanical engineers have had no na-
tional society; and this branch of the engineering profession
has lacked in consequence the mutual aid and professional
coherence which has characterized the departments of civil
and mining engineering, whose powerful associationg have
proved so beneficial to the members of them.

Accordingly, by invitation of Professors Thurston, Sweet,
and other prominent mechanical engineers, some thirty gen-
tlemen of eminence in the profession, from most of the Mid-
dle and Eastern States, met as above stated to take the pre-
liminary steps for organizing a national society. Letters
were also read from a dozen or more prominent engineers
encouraging the project. The meeting was called .to.order
by Professor John E. Sweet, formerly of Cornell University,
and Messrs. A. L. Holley and Samuel S. Weber were chosen
chairman and secretary.

The object of the society,as set forth in the original draught
of the by-laws and rules for the government of the dssocia-
tion, is to enable mechanical engineers to meet and compare
notes, and to facilitate the interchange of ideas respecting
improvementsin the various branches of mechanical science
by the publication of papers, etc. ‘The members are to be
divided into four classes—regular members, associates,
honorary members, and junior members. The initiation
fees are fixed at $15 and $10, and the annual dues $10.
Payment of $150 will entitle eligible candidates to life mem-
bership. Seven years’ practice as mechanical engineer is a
condition of membership, provision being made in junior
membership for such as have served for a shorter period.
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HYDRAULIC RIVETING.—TWEDDELL SYSTEM.

The increased use of wrought iron, and especially of riv-
eted wrought iron work in construction, calls for convenient
and efficient rivet driving machines. Thesystem of hydrau-
lic riveting machines, invented by Mr. Ralph H Tweddell,
of London, England, has been extensively introduced in
England, on the continent of Europe, and to some extent in
this country. Mr. Tweddell’smachines are madeeither port-
able or stationary, and many ingenious arrangements have
been contrived suited to various kinds of rivet driving. In
the early power rivet driving machines the riveting die was
moved back and fortha fixed distance by a crank, cam, or
toggle joint movement, and the work done was not of neces-
sity uniform, inasmuch asvariation in size or length of rivet,
thickness of the iron plates, or size of the holes to be filled,
caused this, at all times equal, motion of the riveting die to

9

Fig. 1.—PUMP AND ACCUMULATOR.

compress either too much or too little, as the case might be.
Direct acting steam riveting machines next came to
be used, and with them equal work is done, even with very
considerable variation in both rivets and holes, so long as
the boiler pressure actuating the machine is kept uni
form.

Direct acting steam riveters are not readily made portable,
on account of the low pressure of steam and the consequent
large size of the cylinder required. Thus, steam riveting
machines for boilers are made with cylinders from 81 inches
to 42 inches diameter, according to the work required. Steam
used is generally 70 to 80 pounds pressure to the square inch.
Hydraulic riveting machines with cylinders 614 inches diame-
ter, and with water under a pressure of 2,000 pounds to the
square inch, will do the same work as a steam riveting ma-
chine with 36 inch cylinder, with 60 pounds of steam. The

Fig. 2—SUSPENDED RIVETING MACHINE - SIDE VIEW.

important feature of Mr. Tweddell’s system of riveting ma-
chines, apart from the ingenious arrangement of the special
machines, lies in the use of an accumulator, in which the
‘water is stored under pressure, and from it admitted to the
cylinder of the machine, where its power depends upon the
load on the accumulator plunger; by adjusting the load on
the accumulator to suit the size of rivet to be driven, the ut-
most uniformity is insured in the riveted work.

The outfit required for the Tweddell system of hydraulic
riveting consists of a pump and accumulator and the ma-
chine proper; the latter may be either stationary or portable.
We give (Fig. 1) a cut of the pump and accumulator. In
this the pump is double acting, operated by crank motion.
It takes its water from a reservoir in the upright; thereturn
water, re-entering the reservoir, passes through a mass of
sponge to filter it. The water on its passage from the pump
to the accumulator goes through a relief valve on the back
of the upright. This valve is so constructed and coutrolled
by the motion of the accumulator as to relieve the pump
from work without stopping its motion when the accumula-
tor is full, and starts it to pumping into the accumulator as
soon as the accumulator weight has descended a short dis-
tance. When the valve is open the water under pressure in
the accumulator is shut off from the pump; the pump re-
lieved from pressure draws water from the reservoir and
forces it back into the samereservoir, maintaining the action
without strain, but is ready to resume its work when re-
quired. When the relief valve is closed the pump forces
water directly into the accumulator.

The accumulator holding enough water for, say, two
strokes of the riveting machine, is soon filled by the pump;
when full the pump must eithgr be stopped or the water be
discharged elsewhere. To stop the motion of the pump each
time the accumulator fills involves its being started again as
promptly when required. This isnot readily done, and risks
the loss of water and entrance of air into the pump chamber,
while standing. To continue to run the pump and dis-
charge under a safety walve, involves an expenditure of
power when no work is being done. The arrangement em-
ployed maintains the motion of the pump ready for immedi-
ate action, and yet relieves it from strain when not required
to do work.

The accumulator is arranged with weights suspended below
the main casting, so made as to be readily released from it
in order that the pressure may be adji8ted to the work being
done. Each weight represents a pressure of 250 pounds per
square inch on the ram of the riveting machine. The maxi-
mum pressure obtainable when all weights are in place is
2,000 pounds per square inch, and it may at will be made
1,000, 1,250, 1,500, 1,750, or 2,000 pounds per square inch.

For bridge work construction in the shop the pump and
accumulator are placed in any convenient position, and the
water under pressure is carried from the accumulator
through jointed or flexible pipes to the portable hydraulic
riveting machine suspended from an overhead carriage.

The work, resting on trestles, remains stationary; the ma-
chine is moved along it from rivet to rivet to be driven. The
riveting machine itself is adjustable within a hanging bail,
and can thus be made to present itself properly to seams,
horizontal, vertical, or oblique. In Figs. 2 and 8 we show
the portable riveter in these positions. The dies are carried
by levers, and the hydrauliccylinder acts upon levers of the
third order, so proportioned that the die pressure is two-thirds
of the cylinder pressure.

The overhead carriage, which is usually applied to these
machines, has a motion of 50 feet in one direction and of 6
feet at right angles to the first motion, so that the riveter
can act anywhere over a space of 50x6 feet of the shop
floor. In this space the work rests on trestles, and the
riveting machine is moved along or around it.

One man raises or lowers the riveter and moves it along
the work. The rivet driver adjusts it to the work and
closes the dies by a motion of the valve lever; on beam
work as many as 10 to 16 rivets can be driven per minute.
For boiler work the riveting machine is made
stationary, as shown in Fig. 4, and the work
is presented to it hanging from a suitably
arranged crane.

Sometimes for deep girder work a portable
machine, similar to the stationary one, is
suspended upside down from a hydraulic
crane, and made to move from rivet to rivet
over the deep girder, all the motions being
controlled by the operator. i

Hand riveting is a trade of itself; on boiler
work the same number of men form a gang
to drive one rivet at a time as is required to
run a hydraulic riveting machine and to ope-
rate the hoisting machine. With hand rivet-
ing the work stands still and the men move
aboutit. With the stationary riveter the en-
tire boiler or other construction must be taken
to the machine and moved about it. The
men required to work' the hydraulic riveter
are not trained riveters. In riveting boilers
by power the necessity of holding the rivet
until it is cool limits the operator to five rivets
per minute, to do good work. If it were not
for this reason ten rivets could easily be
driven .per minute; but even with this restric-
tion it is claimed that the comparison be-
tween hand and power riveting in the same

ten hours, including all the lost time of setting up the work
and removing it when done.

Many.experiments have been tried to determine the effici-
ency of direct acting power-riveting machines in comparison
with hand driving. The hand rivet fills up the hole very
well immediately under the head formed by the hammer,
but sufficient pressure could not be given to the metal, or
rather it could not be transferred far enough to affect the
metal some distance from the head.

So great is thisdifficulty that in hand riveting much shorter
rivets must be used, because it is impossible to work effec-
tively so large a mass of metal with hammers as with a ma-

Fig. 3.—SUSPENDED RIVETING MACHINE—BOTTOM VIEW.,

chine. The heads of the machine rivets are therefore larger
and stronger, and will hold the plates together more firmly
than the smaller hand riveted head.

The cuts we have presented of Mr. Tweddell’s riveting
plant are illustrative of the machines as made in this country
by Messrs. Wm. Sellers & Co., of Philadelphia. This firm
controls the invention in the United States, and has added
many improvements to the original machines.
e e —

The Scientific American Catalogue.

‘We have ready for delivery a catalogue of many of the
important papers published in our SUPPLEMENT for some
time past. These papers are by eminent writers in all the
various departments of science. News agents and others
who desire copies of this catalogue can obtain the same free
by addressing the publishers, Munn & Co., 37 Park Row,
New York.

shop is ten to one in favor of power riveting

in reference to the number of the rivets

driven, taking into consideration all the time

required to move the boilers to the machine,
or lost in setting up the work. In girder
work the difference is greater in favor of
power rivet driving; as many as 5,000 rivets
aresaid to have been driven by one gang with
one portable hydraulic riveting machine in

© 1880 SCIENTIFIC AMERICAN, INC

Fig. 4—STATIONARY RIVETING MACHINE.
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IMPROVED CARPENTER’S GAUGE.

We give herewith an engraving of an improved carpen-
ter’s gauge designed for both measuring and marking. It
is especially useful in following curved surfaces. Figure
1is a perspective view, and Figure 2 is a longitudinal
section taken through the center of the gauge shaft. The
improvement consists in providing the gauge with two bear-
ing-rollers, one on each side of the shaft. These rollers are
arranged in relation to the other parts, so that they furnish
two bearing points equidistant from the gauge shaft and
parallel with the face of the gauge
head.

This form of gauge insures the same
accuracy in gauging or measuring from
curved edges as from straight edges.

Further information may be obtained
by addressing the inventor, Mr. Alban

Heiran, San Leandro, Alemeda Co., Cal.
————————

Trichinosis,

The Veterinarian for February has-a
very comfortless article on trichinosis. It
draws attention to the extremely small
amount of knowledge we have of the ex-
tent of prevalence of trichine in home-
fed pork, to the certainty of this form of
parasite infesting largely American pork,
and to the difficulty of discriminating
trichinosis in man from enteric fever and
acute rheumatism. From these considera-
tions it argues that trichinosis is probably of more common
occurrence among human beings in this country than has
hitherto been conceived, and suggests the necessity of some
steps being taken by the Government or the Legislature to
insure some greater degree of safety in this matter than now
exists. Our contemporary confesses that it is much easier
to advise than to act, but inertness under such circumstances
is unjustitiable.

— .t ——————————
NEW FLUID PROPELLER OR MOTOR.

The annexed engraving represents a device for propelling
fluids through tubes, and also for utilizing the motive force
of fluids flowing through tubes.

A wheel having diagonal blades is mounted upon a shaft
journaled axially in a cylindrical casing.
This shaft is supported by a hollow cylin-
der which covers the sides of the wheel,
leaving only the blades exposed.

The inner cylinder has conical ends, and
is connected with the outer cylinder by hol-
low arms through which passes a belt,
which drives the wheel when the device
18 used as a fluid propeller. When the
machine is used asa motor the belt re-
ceives its power from the pulley on the
wheel shaft. The inventor proposes in ad-
dition to the uses already named to use the
device as’a fluid meter.

In actual use the main casing will be
connected with the pipes through which
the fluideis to be moved or through which
water flows if it is to be used as a motor.

This immprovement is the invention of Mr. John B. Vliet,
of Dartferd, Wis.

4O
——40 >

NEW LAWN EDGE MOWER.

The annexed engraving represents a simple and effective
machine for mowing the edges of lawns, borders, etc., a
work that is generally done by hand tools with considerable
labor if indeed it is done at all.

By reference to the engraving it will be seen that a three-
bladed cutter, driven by a single drive wheel, is arranged to
revolve in front of a nearly verti-
cal stationary cutter. Both the
stationary and rotary cuttersare
supported by an arm extending
forward from the main axle of
the machine. The height of the
cutting mechanism is adjusted
by moving the main axle in one.
direction or the other by means
of a lever at the end of the
mower handle, acting through
the connecting rods extending
down the handle, and jointed to
and extending upward from the
main axle. The stationary cutter
and a horizontal finger or guard
are secured to a sleeve on the
shaft which carries the three
bladed cutter, and they are kept
at the proper angle by a link con-
necting an arm on the knife-sup-
porting sleeve with an arm on
the lower end of the handle.

Fig. 1 shows the mower in per-
spective; Fig. 2isa section taken
through the axes of the drive
wheel and the rotary cutter; and
Fig. 3 shows the lever at the
upper end of the mower handle.

This mower is provided with
ratchets to admit of drawing it

backward without revolving the knives, and it has all
necessary adjustments to compensate for wear.

Further information concerning this useful invention may
be obtained from the inventor and patentee, Mr. Timothy
Hanley, 1679 Tremont street, Boston Highlands, Mass.

——p—+¢

>

Engines for Farmers.

A writer in the Prairie Farmer, who seems to be familiar
with the various engines in use for agricultural purposes,

probably no better field than this for the inventor and manu-
facturer to exert their ingenuity.

The Weather and Health in Europe.

1t would seem that Ireland is not the only place abroad
whose people are in a distressed condition. Intense cold has
prevailed over all Europe this winter, beginning early and
lasting with continued severity. The effect on the public
health has been irving. The mortality reports of all the
large cities, according to the Medical Record, show an in-
crease in the annual death rate quite strik.
ingattimes. Rome has reached 38 and 40
per thousand per year. In Naples a ma-
lignant fever has been prevalent. At the
health resorts on and near the Riviera cold
rains, light snows, and damp days have
prevailed. At Berne, one hospital re-
ceived in the week before Christmas 50
patients suffering from severe frost bite.
In Paris the applications for entrance to
the hospitals in December were 1,000 a
week in excess of the accommodations.
Silesia has been frightfully ravaged by
hunger and typhus, as has also Ireland at

HEIRAN'S CARPENTER'S GAUGE.

thinks that great improvenients may be made to render farm
engines more available.  Of the locomotive self-propelling
kind he ranks the Aveling & Porter machines as unequaled
in point of efficiency, durability, and economy. The only
objectionable feature of these engines, and not only these,
but of all that have yet been produced, is the great weight.
Inventors and manufacturers will do well to remember that
an agricultural and farm locomotive, to prove satisfactory,
must have the following qualifications:

1. It must be sold at a moderate price.

2. It must -be well made, strong, and durable.

3. It must be so designed that one man can operate it.

4. 1t must carry its own fuel and water, in quantities suf-
ficient for several hours’ work.

FLUID PROPELLER OR MOTOR.

5. The weight should not exceed 9,000 pounds.

6. It must have wide wheel-bearing surface.

7. At least 75 per cent of the entire weight should be
thrown on the drive wheels so that they will not slip.

8. It must beeasily and quickly started, stopped, reversed,
or turned around.

9. With an ordinary load, it should travel at a speed of
from four to six miles per hour.

An engine having all the above qualifications would prove
to be well adapted to the needs of the farmer, and there is

HANLEYS LAWN EDGE MOWER.
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one extremity of the continent and Tur-
key at the other.

Very recently a Rome dispatch to the
London Stendard says: The accounts
from Terra di Lavori, Naples, continue
to be terrible. . The population of seven-
teen communes especially afflicted numbers 92,382 persons.
Of this number, 51,340 had been attacked by fever up to the
15th of December last. This fever means famine. The
government aid is not sufficient.

—_— et r—
Scientific Farming Practical.

Mr. Buckmaster, before a well attended meeting of far-
mers, held at Tadley, in England, the other day, to consider
a scheme for teaching the science of farming, said that there
was no opinion more deeply ingrained in the mind of the
English farmer than the belief that there was some antago-
nism between science and practice. Some even went so far
as to say that the two are incompatible. The farmer who
drains his land or tries a new manure, or a new machine, or
a new crop, calls himself a practical man;
he despises all experiment, and laughs at
the teaching of scientific men. He is not
conscious that when he isthinking over
new plans and adopting new methods of
cultivation he may be illustrating in his
daily work a series of chemical and phy-
siological experiments of extreme com-
plexity and importance. Men of the high-
est order of intellect, and whose researches
were the most original, have been practi-
cal men. Practice and theory are but
phases of the same form of thought. The
practical farmer, if he ever permits his
mind to rise above the traditions and em-
pirical rules of his forefathers, and asks,
“ Could not that have been done in a bet-
ter and more perfect way; would not this
be an improvement?”’ becomes a theorist, and when he tries
to realize these conceptions becomes a practical man.
Theory and practice are inseparable in every art, however
much men may seek to disunite them. The most practical
man is often the most theoretical. Every operation is with
him a theory. He recognizes no change; he will admit
of mno trial or experiment, because that would be an
acknowledgment of science. Every science is built up
of principles, and these principles carried into work
are called practice. There is the science of astronomy and
the art of navigation; the science
of geometry and the art of land
measuring; the science of me-
chanics and the art of making
machinery; the science of chem-
istry and the art of agriculture.
Almost every science is the basis
of a cognate art. The most ob-
vious and natural way of arriv.
ing at a real knowledge of the
art of agriculture would be to
know something of those prin-
ciples on which the art is based,
art being nothing more than the
application of principles pre-
viously acquired. A farmer who
is able to unite a perfect. mastery
of principles with a knowledge
of practical details is an edu-
cated and scientific farmer. It
might reasonably be inferred that
the shortest and easiest method
of learning any industrial art,
and the surest guide to new dis-
coveries in the art, would be a
knowledge of those fundamental
principles upon which the art
was based. No amount of prac
tical skill and experience could
ever replace the want of scienti-
fic knowledge in farming.
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Gorvespondence..

Vaccination and Science.

To the Editor of the Scientific American :
Your issue of November 15, 1879, lies before me, contain-
ing a strange article entitled ‘¢ Anti-Vaccination Folly.” I

am somewhat amused to find how many concessions you :

make to those whom you charge with ‘folly.” For in-
stance, you say ‘‘the adverse statistics derived from Euro-
pean experience, or from American experience, previous to
the adoption by our physicians of correct methods and un-
contaminated virus, may be all strictly true, and doubtless
are substantially true; yet our confidence in proper vaccina-
tion need not be shaken in the least.”

Permit me to point out that those who have so much ‘“ex-
perience,” and so much ‘statistics” in their favor, cannot
be, by any scientific rules, ‘“fools.” The scientific method
proceeds by experience, and the collected results of experi-
ence (statistics). It appeals to facts, and to facts above sus-
picion—‘‘true ” facts. It deduces nothing from conjecture,
where conjecture is not only out of place, but contradicted
by facts. And yet you concede our European facts, permit
us certain admissions from American facts, and then de-
nounce us as having sent you a gentleman ¢ with a craze,”
to ‘“propagate our notions "—our ‘‘anti-vaccination non-
sense ”"—in America.

Hard words are harmless, except as they lead to violent
behavior. And your position as promoters of science may
give to your hard words force which may spend itself in
violent behavior toward worthy American citizens. It is,
therefore, my duty and my pleasure to show that our cause
is the cause of science and of freedom.

Now, to begin with, what is your charge against us? It
is, that however true our arguments may be in England, or
Europe even, they ‘‘can have no application here,” 7. ¢., in
America. And we are urged to ‘‘study the methods em-
ployed in this country, and try them at home.”

Now, will it be believed that this is actually the whole
case urged against us? Bovine virus, or not ¢ over-human-
ized ” virus, will stamp out—I understand you to say has
stamped out—smallpox in New York. Therefore it will any-
where. But I have made myself as familiar as Dr. Martin’s
very courteous behavior toward me has enabled me to be-
come, with your American system.

That system, let me tell your readers, is nothing new. It
has been in operation in Europe from Dr. Jenner’s day to
this. And it has here yielded no suchresults as you de-
scribe it to have accomplished in America. Smallpox, let
us all be cool-headed enough to remember, is an epidemic
disorder. For long years it is absent, and then comes like a
flood. It was declared in 1870 that the excellent vaccina-
tion in Ireland had banished the smallpox. In 1878 they
knew at fearful cost the error of any such a calculation. I
am not aware of any existing real positive evidence show-
ing proof that bovine virus is better as a protection than
‘“‘arm to arm.” Dr. Warlomont has had great experience
of the very same system as the one you advocate. He has a
few days since appeared in London to give éclat to an en-
deavor to procure state patronage for ‘‘calf lymph.” What
does he say? Our system, he said, was ‘“ to be scrupulously
observed. . ~. This proposition is based upon a fact,
without which it could not be maintained—the perfect
identity between the lymph of the child and of the-calf, so
far as regards their active principle.” - He cites experiments
made to prove this, and continues: - ¢ The identity is, there-
fore, perfect as to the nature of the active principle of the
lymph, whether it is derived ffom the calf or the child.”

‘“ This identity is established, if possible, still more
completely by my own personal experience.”

‘“But it will be asked,” he says, ‘“if the two lymphs are
of equal value, why call to the aid of humanized lymph, the
supply of which never fails, the assistance of animal lymph?
The answer is that this help is especially necessary to satisfy
doubts, fears, imputations, and perhaps prejudices.”

I hope these quotations make it clear that arm to arm :

lymph is equal in power and energy to calf, in the opinion
and by the experiments of one of the most ardent defenders
of bovine virus. Things which are equal cannot differ in
quality.

But why, if it is so much more powerful, do the calf
specialists, when pressed, deny its superior powers against
smallpox? Why is there no array of European experience
to prove its virtues, for it has been propagated here long,
long years before it was thought of by Dr. Martin? The
answer is that given by Dr. Warlomont: It is not used be-
cause it is more prophylactic, but to satisfy doubts, fears,
and prejudices. )

Now, may I assume my contention as to the absence of
proof of the superior virtue of bovine virus proved? Evi-
dence showing it does not exist, its own defenders abandon
the contention when pressed.

But by the very crucial evidence to which you refer, we '

know scientifically the want of value in the arm-to-arm or
‘“classic ” method. Here is the last nine years of smallpox
hospital experience I am able to get-access to: Liverpool
Hospital, 1875-6; Glasgow, 1870-2; AHomerton, 1871-6;
Metropolitan, 1870-1-2; Dublin, 1870-8, 1876 and ’8; Lon-
don 1876 to 1879 to Oct. 1—these yield 37,636 cases of small-
pox. And the medical gentlemen attending these cases re-
cord no fewer than 28,468 of them as vaccinated. There is
here an funparalleled failure, a signal disproof of Jenner’s
rite. Hold! you say, how many died?

Now the answer to that question set the Lancet thinking a
very long time since; and I am not aware that up to this
time it has thought out a satisfactory explanation.
swer is that the number recovered out of every hundred of
these hospital cases is roundly just what it was before Ed-
ward Jenner was born, namely, 82.

Jurin, 1723, gives nearly 83; Duvillard, 1700 to 1763, gave
nearly 82; Rees, 1779, just 82.

And, further, the character of the disorder remains ex-
actly the same that it was and has been so far back as exact
accounts show it. The fatality now as ever is just asis the
eruption. If that is extensive, then the deaths are nume-
rous; if malignant, nearly all die; if the pustules are few and
far between, the mortality is very slight indeed. This is the
scientific classification of the disease. It is unaffected by
vaccination, and applies to unvaccinated and to vaccinated
alike. So it was before Jenner’s day, so it is now.

But a disorder which treats its victims just as it treated
them before the ‘‘annihilator” of it appeared, which fol

controlled in this epidemic tendency by its ‘‘annihilator,”
is, let us be plain and straightforward enough to confess,an
untouched disorder. The so-called preventive is therefore a
delusion.

therefore wantonly and unjustifiably treated to the national
ill-being. Superstition usurps the place of reason, and vio-
lence the place of right. ’

It must follow from these considerations, which every
fresh experience does but confirm, that the day will come
when the men of science will denounce this rite. Then the |
gentlemen who, in the cause of science and humanity, visit- |
ed you some time since to show the nature of this delusion, |
and endeavor to clear America from so great a stain upon
free institutions, will receive his due. Galileo, condemned
by the men of his time for having a craze; Bruno, burned
by the great men of his day for being a pernicious fool—are
the honored of Italy to-day. So will all those be who,
against much prejudicc and opposition, strive to lead the
people to the light, supported by science, and encouraged
by the fact that truth is on their side.

I am yours truly,

Darlington, Eng. ALEX. WHEELER.

—_— 4 —
Solar Spots.
To the Editor of the Scientific American :

During the past few days excellent and interesting obser
vations of sun spots have been made. This phenomenon of
our central orb has been quite infrequent for two or three
years, having been passing through the minimum stage of
the spot periodicity. The cycle or period is about eleven
years, and for the.coming five or six years large numbers
may confidently be expected, and of very extended dimen-
sions.

On the morning of the 3d inst., two separate groups of
spots were noticed, situated one above the other, and having
made about one-third of their transit of the sun’s disk, as
represented in Fig. 1. All the figures are shown as seen in
the telescope, or inverted. :

The group marked A was a fine double one, preceded by
an intensely black, small, round spot, as shown in the sketch

|
}near A. On toe morning of the 6th, this small round spot
had disappeared, but others had developed upon the other
side of the double one; and just fairly entered upon the
eastern limbwas a fine large spot (B, Fig. 2), which promised
to develop into an interesting group. The appearance of
the sun on this occasion is shown in Fig. 2.

On the morning of the 8th the sun’s face presented the
appearance shown in Fig. 8. The spot, B, confirmed the
impression given on the 6th, and by its improved position, as
well as some internal change,
gave us the -appearance here
shown in Fig. 8. My at-
tention was also attracted to
some new very minute spots
near the center of the sun,
marked C, Fig. 8. This was
the appearance on the morn-
ing of the 8th. In the after-
noon of the same day, or oMy
five hours later, these minute
spots had changed into the
appearance shown in Fig. 4, :
idrawn to the same scale—a wonderful change having thus

enormous energy is here manifested!

The group, B, continues to be one of
the greatest interest. It is large, and
broken up into a number of parts, sur-
rounded with a delicate penumbra and

Tig 4.
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Our an-

lows the same erratic ways of appearing, which cannot be :

The money spent upon it is therefore wasted;
liberty invaded and the person violated in its favor are.

taken place in these few hours. What an |

straggling lines. Fig. 5 shows a highly magnified view

of this group as seen this morning, February 9, 1880.
WiLriam R. BRrooks.
Red House Observatory, Phelps, N. Y., Feb. 9, 1880.

Astronomical Notes.
OBSERVATORY OF VASSAR COLLEGE.

The computations in the following notes are by students
of Vassar College. Although merely approximate, they will
enable the observer to recognize the planets. M. M.

POSITIONS OF PLANETS FOR MARCH, 1880. ,

i Mercury.
i On March 1 Mercury rises at 7h. 10m. A.M,, and sets at
6h. 56m. P.M. It may be found 2° east of Jupiter.

On March 31 Mercury rises at 5h. 25m. A.M., and sets at
/50 29m. P.M.

' Mercury is at its greatest elongation from the sun on
| March 10. It should be looked for after sunset, in the first
half of the month, a few degrees north of the point of sun-
set. In the latter part of the month it sets too nearly with

the sun to be seen. _

Venus.
Venus is still seen in the morning, although nearer the sun

and less brilliant.

On March 1 Venus rises at 5h. 9m. A. M., and sets at 2h.
§ 50m. P.M.
! On March 81 Venus rises at 4h. 52m. A.M., and setsat 3h.
59m. P.M.

Venus is near the waning moon in the morning on
March 8.

Manrs.

On March 1 Mars rises at 10h. 12m. A.M., and sets at 1h.
14m. of the next morning.

It can be seen north of Aldebaran on the 3d.

On March 31 Mars rises at 9h. 16m. A.M., and sets 33m.
after midnight.

The ‘“ American Nautical Almanac” gives the time of an
occultation of Mars by the moon, on March 17, as 6h. 22m.
P.M., Washington time. )

The moon will be at this time nearly at the first quarter,
and Mars will be about an hour past the meridian, at a good
altitude above the horizon.

The dark part of the moon passes first between us and the
planet, and the planet disappears. Mars will be hidden for
more than an hour,and will then reappear on the west of the
moon; the strong red light of Mars and the pale yellow-white
light of the moon will be shown in beautiful contrast. If
the evening should be fine this will be very interesting, even
as seen with the naked eye.

Jupiter.
On March 1 Jupiter rises at 7Th. 8m. A.M., and sets at 6h.

39m. P.M. It may possibly be seen after sunset.

On March 31 Jupiter rises at 5h. 26m. A.M., before sun-
rise, and sets at 5h. 18m. P.M., before sunset. It may pos-
sibly be seen before sunrise.

Saturn. .

On March 1 Saturn rises at 8h. 3m. A.M., and sets at 8h.
28m. P.M.

On March 31 Saturn rises at 6h. 14m. A.M., and sets at
6h. 49m. P.M.

In the early part of the month Saturn may be seen a little
north of west when it sets; in the latter part of the month
its diurnal path is nearly that of the sun, and it will not be

seen.
Uranus.

Uranus is in good pdsition for observers, almost at its best
position, early in March, asit then comes to meridian a little
before midnight, at an elevation of nearly 60° in his lati-
tude.

On March 31 Uranus comes to meridian near 10 P.M.

On March 8 Uranushas the altitude of the star Rho Leonis;
is east of it 2°, and moving toward the star.

Sun Spots.

The spots which were seen upon the sun in January re-
turned 1n February, and were foliowed in their course from
February 2 to February 6, photographs being carefully taken
and drawings made. Up to February 6 three groups were
seen, each of them including several spots.

After February 6 clouds interposed until February 8, when
it was found that a fourth group had appeared upon the sun’s
disk; it had apparently formed among the others, but was
not near enough to them to be a detachment from any one
of them. Seen with a small telescope, some twenty indi-
vidual spots could be counted in the four groups.

If these return again they should be seen late in February,
and should by March 1 be easily found with a small glass;
possibly with a smoked glass without magnifying yower.

o —

The Ali Baba Vase.

It is said that Miss M. Louise McLoughlin, of Cincinnati,
to whom the ceramic art in America owes so much, has
.completed the largest vase ever moulded in thiscountry.
It is called the Ali Baba Vase, and stands 37 inches high,
with a diameter of 17 inches. Before firing it measured 44
inches in height and 19 inches in diameter.
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MANUFACTURE OF ROLLED IRON.

The great revival of trade in the United States within the
last few months has been marked by an unprecedented ac-
tivity in iron and steel manufactures. This great activity is
remarkable for the suddenness of its development as well as
its universality.

There are at present more furnaces in blast in this coun-
try than ever before, and the rolling mills, although working
up to their full capacity, are inadequate to supply the im-
mense demand for manufactured iron. Now, as there is
scarcely a mechanical occupation that does not depend for
its tools, machinery, or raw material upon iron and steel, it
follows that the condition of the iron industry is in some
measure at least indicative of the state of other interests. It
is not, therefore, to be regretted that the demand for iron is
far in advance of the means of supply, as this state of things
may be regarded as one of the best indicators of presentand
future prosperity.

For our principal illustration we have chosen from the
many works devoted to the industry under consideration the
Union Iron Mills, of Pittsburg, Pa., owned and operated
by Messrs. Carnegie Brothers & Company.

These mills were established -in 1860. They are devoted
to the manufacture of structural iron for bridge building
and “architectural purposes, iron beams, channels, tees,
angles, etc. Iron in these forms enters more and more into
the composition of variousstructures, and this already exten-
sive branch of manufacture must of necessity increase with
the growth and development of the country.

The Union Iron Mills give employment to about 750 men,
and are capable of turning out annually 40,000 tons of manu-
factured iron. The works cover eight acres of ground, with
buildings as follows: Main building, 400 feet long and 80
feet wide, having attached to it five wings, each 137 feet
long and 50 feet wide. The fitting shop is 100 feet long and
40 feet wide. The roll house is 150 feet long and 20 feet
wide. The building covering the heating furnaces is 400
feet long and 37 feet wide. Two buildings in the puddling
department are each 200 feet long by 65 feet in width.
Two gas producer houses, one 100 by 50 feet, and the other
46 by 35 feet, cover twenty-four producers.

These extensive buildings contain the most approved mod-
ern appliances and machinery. The works are provided
with thirty-one puddling furnaces, seven double Siemens
heating furnaces, two single Siemens, and two reverberatory
furnaces. The machinery is driven by seventeen engines
located at different points, and arranged conveniently with

reference to the work to be done. These engines are sup-
plied with steam fromfifteen boilers, twelve flue boilers, one
Kilgore boiler, and two tubular boilers. The pump that
supplies water for the purposes of the mill has a i6 inch
cylinder and 3 feet stroke, and throws 700 gallons of water
per minute.

The smaller view in the upper portion of the engraving,

gives a good idea of the external appearance of the works,

.and some of the machinery is represented in the other
views.

The first operation in the manufactyre of wrought iron is
that of puddling, which is simply a process of removing
from pig iron, by the combined action of an oxidizing atmo-
sphere and mechanical agitation, the carbon, silicon, sul-
phur, and phosphorus.

This operation is carried on in reverberatory furnaces, and
attended by men whose business it is to stir the semi-fused
pigiron on the hearth of the furnace until it is brought to
the proper state of consistence,when it is gathered into balls
as large as can be conveniently handled, and taken directly
to the squeezer, which compresses the ball and forces out
the greater portion of the scoria and cinder.

The squeezer is a powerful machine, consisting of a heavy
corrugated cylinder revolving eccentrically in a concave
frame. From the squeezer the bloom is taken while still
hot to the rolls, through which it is passed several times, re-
ducing it to the form of a bar called a puddled bar.

The puddled bars are piled together, reheated in the heat-
ing furnaces, and then passed through rolls, which shape
them for market. There are six trains of rolls in the Union
Iron Mills—one 20 inch train, two 18 inch trains, one uni-
versal plate mill, one 12 inch and one 8 inch train. The
huge 20 inch train is represented in the larger view in the
engraving.

These immense rolls, with their massive housings, seem
the very embodiment of strength, and as they are revolved
with a resistless power, it is a grand sight to see the heavy
white-hot beams shoot out first from one side of the rolls and
then from the other. The method of handling these large
masses of hot iron is both simple and efficient. The mass
of iron as it comes from the-heating furnaces is delivered to
the first pair of rolls by ponderous tongs, as it passes
through it is caught upon the ends of levers whose fulcra
are suspended from movable carriages above. The men
holding the long ends of the levers, dexterously thrust the
shorter end under the rapidly moving bar, immediately
press down upon the longer end so as to give the bar sup-
port, and then follow the bar as itmoves forward. After
it has passed completely through the rolls in one direction,
it is raised by the levers and guided between the middle and
upper roll, and as it again issues from the rolls it is caught
and supported by the men on the other side. The perfect
ease with which these beams, weighing thousands of pounds,
are handled is astonishing.

Some of the beams are cut into lengths while hot, others

are cut whilecold. Thisfirm use three saws for cutting iron J

when cold, and four hot saws. They were the first to use
“cold saws” for cutting iron cold. The machinery forsaw-;
ing the iron is seen at the further end of the train of rolls. “
It is very like a cross-cut sawing machine for wood, except-
ing that 1t is adapted to the heavy work of sawing the iron
beams instead of wood. The beam to be sawed is placed
upon a strong iron carriage capable of moving back and
forth on a track, and is moved against the edge of the saw,
which cuts its way through.

The gigantic machine shown in the small circular view is
the universal plate mill for rolling the heavy plates used in
building war vessels, turrets, etc. It is capable of rolling a
plate 86 inches wide 38 inches thick, and almost anylength,
The plate as it passes from the rolls on one side or the other
is supported by a series of large iron rollers. Among other
pieces of heavy machinery employed in this establishment
are two punches, one machine for slotting, and eleven
heavy shears, all of which are massive, powerful, and well
calculated to withstand the strain that must naturally come
upon them. )

In addition to the works above described, this firm own
the Lucy Furnace for the manufacture of pig iron, employ-
ing 200 men and producing nearly 700 tons weekly. This
furnace has two stacks, each 20 feet bosh and 75 feet high.
The blast of each furnace is heated in four iron pipe stoves
to a temperature of about 950 degrees. The blast is fur-
nished to each furnace by two verticaldirect acting engines,
each having a steam cylinder 85 inches in diameter, a blast
cylinder of 84 inches diameter, stroke 48 inches.

The supplies of ore used at this furnace are mainly from
the Lake Superior region. The fuel consists of coke, about
two thirds of which comes from the works of the firm at
Carmenter’s Station on the line of the Pennsylvania Railroad,
the remainder coming from the Connelsville district.

4 e
An Owl at Sea.

The White Star steamship Celtic, which arrived at New
York from Liverpool on Wednesday, Feb. 11, brought a
strange passenger who had boarded that vessel in mid-ocean.
A Jarge white owl dropped on one of the forward spars in
an exhausted condition one evening, when the vessel was
about 800 miles off the coast of Newfoundland. When
brought to the deck by a sailor, the owl was found to be
nearly dead from cold and hunger, and almost too weak to
eat.

It bad become greatly emaciated, and trembled vio-
lently in endeavoring to swallow the first morsel of meat
which was placed in its beak. The owl slowly recovered,
and is now perfectly well. It is a land bird, and is sup-
posed to have been blown off the coast of Newfoundland by
the westerly gales which had for some days previous prevailed
there. Finding itself once out at sea, it had probably ceased
making efforts to reach the land, and had drifted before the
gale, its only efforts being to keep above water. The bird
must have possessed remarkable powers of endurance, the
officers say, to have kept up so long. The Celtic’s owl,
which is now quite tame, measures nearly five feet from
wing to wing, and is white with the exception of a few
small specks of dark color. It will probably live for some
time to come on board the vessel which it selected as its
home while in mid-ocean. Land birds have rarely been seen
so far out at sea.

—_—_———— - ——— e —

Etching on Glass.

An article from the pen of William Gruene, of Berlin,
on the process of etching drawings or letters on glass, in re-
lief or opaque, has lately appeared in the Dresden Glasshutte,
which, says the American Pottery Reporter, we have trans-
lated and present to our friends, the glassmakers of America.
As is well known, indestructible drawings on glass are made
by a cold chemical process, by etching with diluted fluoric
acid, first covering the places not to be eaten away with an
acid-resisting material. The fluoric acid dissolves the glass
without affecting the appearance of the parts protected. In
consequence the drawing or design appears slightly opaque.
The desired effect is then obtained by mechanical means.
The elevated parts are ground rough, so that the alternate
rough and smooth portions form the picture. The drawings
must be etched deep, in order to avoid the deep lines in the
mecianical work. It is necessary that all parts which are
to become opaque must be covered with the coating, in order
to avoid their destruction by the fluoric acid.

The new process described by Herr Gruene avoids all the
difficulties surrounding the present process of etching, and
enables the workman to stamp, mark, and ornament glass as
if it were paper. The principle applied is as follows: The
quality of the fluoric acid used is the same as in the old pro-
cess, but the drawing is no longer made with a substance
absolutely proof against the acid, but with another, protect-
ing the glass only to a certain point of time, thusshowing in
the drawing the elevated marked opaque appearance. For
such a covering almost all the lacs, oil varnishes, greasy print-
ing dyes,etc., except the solutions of asphaltum, gutta percha,
and caoutchouc, can be used. If applied thin, they yield to
the concentrated fluoric acid, even after a few seconds, no
matter how firmly dried they may have become. If the sub-
stances for covering are used simply for the above named
purposes, they yield only a very feebly marked design, partly
marked and partly blank; but if dusted after application

with a finely pulverized powder of metal, copal, or any other
substance capable of rendering longer resistance to the fluoric
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acid, the opaque drawing is obtained directly. This is the
essential point of the invention.

For practical use the following advantages become appar-
ent: 1. As the etching is rapid and not deep, no special pro-
tection of the surface by coating with acid-resisting material
is necessary. 2. As only slightly resisting covering sub-
stances are necessary, the workman can use not only brushes,
gravers, pens, and patterns for drawing purposes, but can
also easily make transfers from all typographical, lithogra-
phical, copper, zinc, glass, and other prints. In like manner
elastic stamps and forms can readily be used. As one can
use, ad libitum, thicker or thinner coats, as well as apply
coarser or finer powders for dusting, the opaque parts can
be produced in any graindesired. Inoneand the same etch-
ing graded designs with proportional shades canalso be pro-
duced. .

The practical execution of this style of etching is carried
out as follows: The article to be decorated receives the draw-
ing by hand, stamp, or, as the case may be, by transfer. For
the material choose an oily lac mixed with a little paint, so as
to show on the glass. This done, dustinthe powder. When
dry, dip the part with the drawing into the fluoric acid, or
put the latter on with a brush, and allow to remain a few
seconds, or until the powder begins to come off. Then rinse
with water. The greasy substance need not be removed, as
the fluoric acid absorbs it.

————————— O ———
The United States as a Wheat Country.

A little over thirty years ago the Springfield Republican
notes that grain was imported to this country from the Black
Sea. During the crop year on which the country is just
entering, it claims that it is certain that 160,000,000 bushels
of wheat will be exported to Europe, and the amount may
reach 200,000,000 bushels. Thegrain isin this country; the
only question is one of demand. The demand last year from
Europe was for 159,000,000 bushels out of a crop estimated
at 420,000,000 bushels. The production this year is larger.
It is one-fourth larger in Kansas; in Minnesota the produc-
tion this year is 40,000,000 bushels, a large advance over last
year; the grain fields of Southern Ohio show an unprece-
dented yield; so do those of Iowa; and in Indiana the crop
will, in some cases, pay for the ground on which it stands.
The wheat acreage of the country is put at 31,000,000 acres,
an increase of one-fifth in.two years. The average yield is
placed at 12 bushels an acre, and the acreage at 31,000,000
acres, by Alexander Delmar, who wrote to the Témes in the
close of July, after a trip through the wheat fields of the
West, ending at Ogden. The statistician of the New York
Produce Exchange puts the average yield at from 11 to 12
bushels; other more sanguine estimates carry it up to 13 or
14 bushels an acre.  The lowest estimate yet made places
the crop at 860,000,000, the largest at 440,000,000, and a crop
of 420,000,000 may be reasonably counted upon. This is an
increase in ten years of 133,000,000 bushels in the annual
wheat production of this country, and an increase nearly
equal to the total wheat harvest of twenty years ago.

Out of this year’s harvest, reckoning the population in this
country at 48,500,000 persons, 194,000,000 bushels will be
needed for consumption and 50,000,000 for seed, inall 244,-
000,000; leaving, at the highest estimate, 196,000,000 for ex-
port, to which may be added 20,000,000 bushels left over from
last year’s crop. Whether the European demand will be equal
the amount of surplus wheat in this country is considered by
the Republican as doubtful. It will unquestionably equal
last year’s demand, and the value of the breadstuffs exported
during the coming year will probably reach $150,000,000,
and may rise to a higher figure. The unknown quantity in
the wheat supply of the world is Russia. Its harvest has
been pronounced far under the average for weeks past, but
recent advices tell a different story. At best, however, noth-
ing more than an average surplus for export is to be ex-
pected, not over 50,000,000 bushels; and if this is supple-
mented by the usual European import, 20,000,000 bushels
from Roumania, and 5,000,000 from Canada and Australia,
the total wheat supply which Europe is likely to receive
from points outside of this country may be placed at 75,000,-
000. The current deficiency in Europe is placed at from
225,000,000 to 275,600,000 bushels.

The demand in Englandis clearly known. Itwillamount
to about.110,000,000 bushels. The demand in France can be
less accurately estimated. All Northern Africa is in a state
of famine, or is producing barely enough for its own sup-
ply, leaving nothing for export. This cuts of® one French
source of supply in Algeria. The crops in Northern Italy
have failed, and Italy is importing grain already, instead of
exporting it, which closes another region from which France
obtains grain. The potato crop in Northern France has
generally failed, and. the local food supply all over the re-
public is deficient. It is a low estimate, then, which places
the French demand for wheat at 100,000,000 bushels. The
rest of Europe will probably need 75,000,000 more, but may
need less.

The food supply of a continent is not a thing to be easily
reduceq to figures. Moderate estimates, however, place the
demand at a larger figure than the amount of the probable
surplus in this country. It will probably all be needed, but
our authority is not likely that it will be called for at high
prices. This is the present outlook. Very trifling causes
may change the existing condition of affairs in favor of high
prices. One thing iscertain: no crop of wheat ever harvested
in this country will be carried to market more cheaply, and
none, therefore, will leave a larger margin of profit in the
hands of the farmers.
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IMPROVED STEAM PACKING.

The sectional packing shown in the annexed engraving is
designed for the stuffing boxes of steam cylinders, pumps,
air chambers, ete. The metallic packing rings, g, have their
adjoining faces inclined in opposite directions, so that the
pressure of the gland will contract and expand alternate |
rings, and thus pack the stuffing box and the piston rod.
These packing rings are used in connection with a conical
sleeve, A, contained by the box and surrounding the piston
rod. This sleeve is divided longitudinally into two equal
parts, @, and into two small wedge-shaped pieces which lie
between the ends of the larger portions. The ring is
separated into sections in this manner to facilitate the re-
moval of the ring from the stuffing box. Two semicircular
pieces, d, are placed at the bottom of the stuffing box to
adapt the ring, A, to the box. Grooves, ¢, are made in the
ring, A d, to receive some of the water of condensation,
which prevents overheating the packing.

Part of the rings, g, are beveled to adapt them to the
inner surface of the ring, A. It will be noticed that
when the gland is tightened up, the rings, g, when pressed,
move alternately in opposite directions; that is, the first
ring presses the piston rod, the second one presses the
inner surface of the stuffing box, and so on.

The inventor claims that the packing remains tight,
wears smoothly and evenly, and does away with a great
deal of friction which is unavoidable in other methods of
packing, and he furnishes a list of prominent mining com-
panies and mill owners in the mining regions of the South-
west, who indorse it and are}using it with entire satisfaction.

Further particulars may be obtained from the inventor,
Mr. George C. Phillips, of Silver City, Nevada.

_— . r———————
PROA LADRONIA,

This boat. was built on Cayuga Lake, N. Y., 1877, for T.
M. Prentiss, Boston, Mass. (Named for the Ladrone
Islands, where the ‘“Flying Proa” originated.)

CONSTRUCTION.—HULLS.

Two half sections of a boat—closed.

Inner Sides.—Smooth and straight from end to end.

Upper Sides.—Flat and at right angles with inner sides.

Outer Sides.—Modeled with as much attention given to
lines as for a single boat, gaining thereby greater bulk and
buoyancy thau is possible in straight-sided round tubes or
simply boat-shaped pontoons; immense reserve of floating
power being essential in a double boat to prevent the leeward
hull from being submerged in rough weather.

Ribs of hulls are of oak, covered with 3{ inch pine.
Length of hulls over all, 17 feet; width, upper sides, amid-
ships, 18 inches; depth, inner or flat sides, amidships, 20
inches; depth at bow, 29 inches; depth at stern, 24 inches.
The hulls are placed 5 feet apart, and connected together by
six transverse beams, each 3 inches square, firmly bolted and
riveted, alike to the inner and outer sides of hulls.

Each hull is provided with a 214 inch brassdeck-screw for

‘ the purpose of pumping out.

As yet there has been no oc-
casion to use a pump.
DECK.

The deck or platform—laid in alternate strips of butternut
and pine, 3{ inch thick and matched—is semicircular in
shape at the bow and stern. Extreme length of deck, 15
feet; extreme width of deck, 815 feet. The under surface
of deck is sheathed and painted, to preventany resistance of
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PHILLIPS’ fTEAM PACKING.

the cross beams to the passage of water between the two
hulls.

Railing of oak—2 feet high—round the deck, having a base
board 4 inches wide, and top board 2 inches wide. Interven-
ing space—18 inches—of rope netting, painted red and white.

BULWARKS,

Painted oilcloth, wound round two spring window shade
rollers placed perpendicularly inside a close fitting black
walnut case, serves for bulwarks to protect against spray
when beating to windward in rough weather.

The Mast.—21 feet; is stepped 5 feet from bows, midway
between the hulls. It issquare at the foot, where it is made
to slip easily into and out of a black walnut box, 18 inches
deep. The latter is mortised to one of the deck beams (sec-
ond one from the bows), and supported by four iron braces
riveted to three of the beams, placed nearer together for that
purpose when laid than the three aft beams.

RIGGING.

Length of boom, 21 feet; length of yard, 24 feet. Four
blocks only are used, three of them single and one double.

The Sail.—Pattern, modified lateen; dimensions, 2814
square yards. Is hoisted by a single halyard, by which alone
it is held to the mast above; and below by a stout wooden
hoop attached to the boom where it crosses the mast—say 5
feet from the deck—-thereby insuring ample head-room, and
allowing the sail to veer with the wind as freely as a
weathercock, which is particularly advantageous in heavy
flaws, as it obviates the necessity of luffing toavoid unusual
strain upon mast or rigging.

PERFORMANCE.

Capsizing seems to be an impossibility with this craft.
So great is her stability that the mast and entire rigging
have been blown overboard without so much as stirring a
campchair on deck.

Gibing may be simply denominated one of her most
innocent performances.

Being wonderfully steady under canvas, by reason of her
double construction, she is wholly independent of ballast.

The flat side of the windward boat always acts as a center-
board; and both hulls being closed against the ingress of
water, she never requires bailing. Any water she may ship
discharges itself at once without doing any harm. Her
weight is about 1,500 pounds, and she draws 6 inches of
water,

She sails and steers well on all points, and will lay
closer to the wind than most ordinary boats, owing pro~
bably to the two keels, which give a double hold on the water.
On this islargely dependent the ease with which the Ladronia
may be put about.

With skillful management of the helm, while close to
the wind, she rarely misses stays. A dexterous movement
of the tiller at certain pointsof tacking seldom fails to put
her about speedily.

This boat was not built for sea service, but merely to be
safer and steadier in protected waters than the common open
boat. Neither is she suitably rigged for speed, and yet she
has repeatedly outsailed the fastest boat hereabouts; one 5
or 6 feet longer than the Proa, carrying double her spread of
canvas, and that has always taken the first prize in regattas
on this lake.

My object in adopting this style of craft is to render boat-
ing here a safe recreation for the ladies of Wells College,
who have appreciated, during the past season, the comfort
of her roomy deck and freedom from pitching and careen-
ing, and my purpose in giving you the result of this experi-
ment is solely that you may call to the attention of your
nautical readers a double-hulled boat differing in many par-
ticulars from those heretofore introduced into our waters,
and whose merits it will always give me pleasure to discuss
with any of your readers, giving them such further details
of construction and performance as may be required.

Aurora, N. Y. T. M. PrRENTISS.

PROA LADRONIA—A NEW DOUBLE PLEASURE BOAT.

© 1880 SCIENTIFIC AMERICAN, INC
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Recent Progress in Microscopy.
At the second annual reception of the New York Micro-
scopical Society, February 7, the retiring president, Mr. J.
D. Hyatt, gave a brief account of the present condition,
prospects, and recent progress of microscopy. After refer-
ring to the success of the Continental makers of objectives
yearsago in attaining a certain mediocrity in the manufac-
ture of lenses, Mr. Hyatt said that of late they have been
altogether distanced in optical science by English and
American opticians. The principal feature of advance dur-
‘ing the past year was the celebrated Zeiss oil-immersion ob-
jective.
The formula for the Zeiss lens was worked out by Prof.
Abbe, of the University of Jena, whose brilliant dis-
covery, in the hands of the expert optician whose
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table. One of the figures will raise its arms, the hair of | the single-tree, and provided with a'notch which receives the

another will stand out like the bristles of a porcupine, and
the third, which is to be lighter than the rest, will perform
very laughable movements, and will seem to play with the
two pith balls.

Fig. 2 shows electric bottle imps, made by Mr. De Com-
bettes. A cylindrical glass vessel is filled with water, and

mounted on a hollow base containing an electro-magnet
provided with battery connections. One or two small figures,
surmounted by a hollow glass bulb, and having a small piece
of wire attached to the feet, are placed in this vessel. The
air in the hollow glass bulb will draw them up to the sur-
face of the water, as shown in one of the accompanying

name it bears (Karl Zeiss), has startled the micro-
‘scopical world with results not hitherto obtained,
even with Powell & Laland’s famous one-fiftieth.
Accor ding to reliable accounts, said Mr. Hyatt, the
performances of this lens are marvelous. It is
claimed that the Amphipleura pellucida is a coarse
test of its remarkable resolving powers, and that it
copes without difficulty not only with such tests as
Nobert’s nineteenth band (113 000 strice to the inch),
but also with 125,000 striee to the inch, mounted in
balsam, in the ordinary manner. Tbhis result is
obtained mainly by the interposition of a film of oil
of cedar wood or some other medium of high re-
fracting index, between the frontand the thin cover-
ing glass, beneath which the object lies. The film
thus interposed is made a factor in the formula upon
which the lens is constructed, the great loss of light
occasioned by media of low refracting power being
thus obviated, and the utmost obliquity of the ray
turned to practical advantage. The oil also acts as
an elastic front, permits ample space for focusing,
and thus renders the collar adjustment unnecessary.
Again, the front combination is made active, up to
6° beyond the equator of the sphere, a surface ex-
ceeding the hemisphere by about one-twentieth of the sphere’s
diameter being thus applied as a clear lens. This last fea-
ture is rather a curiosity than a novelty, Tolles and others
having made use of hyperhemispherical lenses in the con-
struction of high-power objectives.

The greatest success in micrometer manufacture of recent
years was accredited to Prof. Rogers, of Cambridge, who,
by means of a complicated instrument constructed by him-
self, has been enabled to lay off lines upon a glass slide at
distances apart of one one-hundredth and one one-thousandth
of an inch with such accuracy that the deviation is less than
one one-millionth of an inch.

—_— e re—
SCIENTIFIC TOYS.

The toy shown in Fig. 1 was invented by Mr. J. Pfeiifer,
and is amusing and at the same time instructive, as it shows
all the principal phenomena of statical electricity. It con-
sists of a plate of vulcanite, about one third of an inch

I

i

edge of the end of the trace, and, together with an adjacent

' notch in the single-tree, holds the end of said trace on the

single-tree.
. Mr. Dennis Harrington, of New York city, has patented
a device for transporting or moving live stock on foot

. through the streets of a city. It consists of a pen withouta
' floor, mounted on wheels, and arranged to be drawn forward
by animals. By this arrangement stock can be moved

through the streets of a city with perfect safety to the in-

'habitants, as it is impossible for the animals to escape from

the moving pen.

Messrs. Samuel Mart, of Sutton-at-Hone, County of Kent,
and Charles W. Bradley, of York Street, County of
Surrey, England, have patented apparatus for heat-

ing or cooling water and other liquids wherein the
water is circulated in tubes within a heating or
cooling space and drawn through a pipe as desired
for use. In heating water the inventors make use
of gas burners to which the gas is turned on when
required by a cock, which also supplies gas to a
pilot burner that burns continuously to maintain the
heat and keep up a circulation. The gascock is
combined with the water supply pipe in such a
manner that a single handle is made use of for
regulating the gas supply, the supply of water to
the boilers, and the delivery of the hot water. The
hot water is delivered by a rising pipe above the
heater, into which the hot water is forced by the
pressure when the water inlet to the heater is
opened. In cooling water, ice is substituted for the
burners.

An animal poke, patented by Mr. James T. Camp,
of La Fayette, O., consists of a bow to place over
the animal’s neck, in which are pivoted ihe ends of
two bars, one above the other. The pivoted ends

Fig. L—ELECTROPHORUS WITH ELDER PITH FIGURES,

engravings, but as soon as the current is passed through the
electro-magnet, the figures will be drawn down to the bot-
tora of the vessel. As soon as the current is interrupted the
figures will rise rapidly.

The magicfishes, shown in Fig. 8, resemble the device just
described. The electro-magnet is replaced by a small electro-
motor which rotates from right to left or from left to right,
and causes a corresponding movement of the fishes in the
vessel.

RECENT INVENTIONS.

Mr. Hosea Willard, of Vergennes, Vt., hasinvented a novel
scale beam, the object of which is "to facilitate the weighing
of articles on the same scale by different systems of weigh-
ing—as, for instance, by the ordinary avoirdupois system
and metric system, by avoirdupois and troy weights, net and
gross weights, etc.

Mr. Michael H. Hagerty, of Brooklyn, N. Y., has patented
a glass stopper for milk bottles and other similar arti-
cles with a metal eye for the reception of the bail by
which the stopper is fastened to the bottle. The stop-
per has a central depression in which is a metal eye, the
shank of which is moulded into the glass stopper in the
center of the depression.

Mr. Andrew D. Martin, of Abbeville, La., has patent-
ed an improved saddle blanket, which is light, cheap,
and durable. The blanket is woven on a hand or ma-
chine loom, with strands twisted out of black Spanish
moss. The warp is of sufficient length for a number
of blankets, and the weft is interwoven with it,
and the blankets are cut off at the desired length when
completed. A strand of cloth is woven in between the
weft at the ends of each blanket, and one or more
strands of cloth or some similar material, are woven into
the middle of the blanket. The edges of the blanket
are trimmed with a binding of cloth, leather, or oil-
cloth.

Mr. William H. Allen, of New York city, has invent-
ed an improved machine for weighing grain and other
substances as they flow from aspout, discharging them
in uniform quantities into a hopper or other receiver,
and registering the weight of the substance discharged.

An improvement in washing machines, patented by
Mr. George W. Dorris, of Elgin, Texas, consists in
combining a lower cylinder having longitudinal spiral
grooves with an upper cylinder having longitudinal
straight grooves and holes.

An’ improved apparatus for refining camphor has

Fig. 2—ELECTRIC BOTTLE IMPS,

thick, and about half the size of a page of the SCIENTIFIC
AMERICAN. One or more small pieces of tin foil about the
size of a playing card are pasted on one side of this
plate. The vulcanite electrophorus produces electricity
with remarkable facility. It is placed on a table, and
the surfaces are successively rubbed with the palm of the
hand. If theplate is raised from the table and the tin foil
is.approached by the other hand, a spark from one third to
tour fifths of an inch long is produced. A number of figures
of elder pith complete the toy, and show the phenomena of
electrical attraction and repulsion in the most comical man-
wer. The plate being excited, the small elder pith figures
.re placed on the tin foil, and the plate is lifted from the

been patented by Mr. William V. McKenzie, of
Rahway, N. J. The method of using this apparatus
consists in placing the crude camphor upon the dia-
phragm in a suitable covered vessel, and introducing steam
of proper temperature from a boiler into the chamber
below the diaphragm to cause the camphor to evaporate or
sublime. The moisture or a portion of it contained in the
crude material passes off as steam through an aperture in the
cover, while the camphor sublimes or evaporates and collects
upon the under side of the cover in a solid cake that may
readily be removed by slightly heating the cover. The im-
purities of the tamphor remain behind on the diaphragm.
A safe, easily-operated, and strong device for fastening
the ends of the traces to the single-tree, has been patented
by Mr. Millard M. Bowlus, of Bowlusville, O. The device

consists of a flat metal spring attached to the back edge of
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of the bars are provided with cams, so arrangeéd
that by pressure on the lower bar the poke is spread
open. The free end of the lower bar, when it is
drawn down, throws the free end of the upper bar up against
the head of the animal.

Mr. George W. Ebright, of Waynesville, O., has patented
a new, simple, and amusing toy, consisting of a box contain-
ing a slide provided with a rubber or other suitable spring.
To- this slide a goat or other animal is fastened, which,
when the spring is pulled, butts against the figure of a boy
on the front part of the box.

Mr. Washington Irving Marsh, of Northville, Mich., has
patented a device for preventing the ends of the whiffletree
from catching upon or striking against any objects. It con-
sists of a plate of wood or metal attached to the trace of a
harness just in front of the cock-eye, and extending rearward
past the hook and end of the whiffletree.

Messrs. James W. Gault and William A. Forman, of Mur-
physville, Ky., have patented an improved elevator for hoist-
ing tobacco plants and leaves and suspending them upon the
rails in drying or curing barns. This device can easily be
worked by one person, and by it the tobacco sticks can easily
be hung six inches apart, or closer, if desirable, thus econo-
mizing all the hanging room in a curing barn.

Fig. 3.- MAGIC FISHES.

Mr. John H. Yates, of Sharon, Wis., has invented an im-
proved nasal inhaler, which is simple, convenient, and so
arranged that the air can circulate very freely through it be-
fore being inhaled. The invention is an improvement on
the inhaler for which letters patent No. 167,209 were granted
to Mr. Yates and Mr. Charles R. Treat, dated August 31,
1875.

Mr. John Toler, of Newark, N. J. has patented an im-
proved furniture caster. The object of the. invention is to
provide a jsolid bearing in a two part caster socket for
the conical head of the caster spindle, and to secure the spin-
dle in said two part socket without the use of screws or
rivets.
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A simple and effective bag tie that cannot accidentally be-
come unfastened, has been patented by Mr. Moses Y. Hall,
of Vinal Haven, Me. |

Mr. Johnson H. Beard, of Providence, Ky., has patented
a portable fireplace that is self-supporting when it is set up,
and does not require external support to give it stability.

Mr. Henry Shulenbarger, of Smithville, O., has patented
an animal trap that will catch the animal before it has an
opportunity to eat the bait, and will also set itself automati-
cally after being sprung.

Mr. Michael Limpert, of Pittsburg, Pa., has patented an
improved heating attachment for cars and other vehicles, so
constructed as to heat the floor of the vehicle and at the
same time introduce a supply of warm fresh air.

Mr. Alfred N. Lovelace, of Knoxville, Tenn., has patented
a trap for the flies, moths, and other insects that are destruc-
tive to bees and to vegetation, and that produce the larve
destructive to tobacco, cotton, etc.

Mr. Ezra W. Savage, of Ashtabula, O., has patented an
improved sap spout, by which the sap bucket may be held
to atree without injury to the bucket. Itconsists of a latch
pivoted to the front end of the spout and a hook formed
on the under side, so that by the combination of the two
a sap bucket may be firmly held.

Mr. Morris F. Bell, of Fulton, Mo., has patented an im-
proved adjustable rocking chair. The seat and back of the
chair are continuous, and composed of thin transverse strips
of” wood or other suitable material, riveted on two or more
longitudinal flexible bands of metal. One end of these bands
is secured to the head piece, while the other is fastened to
the front piece of the seat. Thus both back and seat are
made flexible and capable of conforming to the shape of the
occupant.

A self-closing bottle stopper, patented by Mr. James J
Allison, of Nelson, Ill. consists of a wire doubled to form a
median loop or eye, and provided with elastic arms passing
through stopper and having hook ends bent toward each
other.

Mr. Louis B. Denison, of Delaware, O., has patented a
tripod head for leveling instruments. In this device there
are two sets of leveling screws, and the motions produced by
them are independent of each other, so that when the instru-
ment is leveled over one set it remains so while being leveled
over the other set. By this independence of motions the
binding of the leveling screws, that is so common with ordi-
nary tripod heads, is entirely obviated; and as the binding
of the screws is a source of a greatdeal of trouble to the ope-
rator in many ways, both because of the consequent break-
ing of the screws and because of the straining of parts of the
tripod head, the entire removal of such troubles by the use
of this device will recommend it to all who use leveling in-
struments.

Mr. James N. Winn, of Darien, Ga., has patented car
couplings which are so constructed that they may be moved
up and down to adapt them to couple with cars higher or
lower than those to which they are attached.

Mr. John Kirkland, of Menomonee, Wis., has invented an
improved spark arrester of the class in which plates, disks,
or other devices are placed within the smoke stack for the
purpose of detaining the sparks and cinders until they are
consumed or extinguished.

An improved cloth cutting knife for cutting several thick-
nesses at the same time, has been patented by Mr. Nathan
Rubenstein, of Chicago, Ill. The invention consists in a
knife, the cutting edge of which is inclined downward to-
ward the center of the blade and is then inclined upward to
the lower end of the blade in a wave line, thus forming a
shoulder at about the middle of the cutting edge.

Mr. John M. Axtmann, of New York city, has patented
a new and improved attachment for transoms, by means of
which they can be conveniently opened and held in the de-
sired position. It consists in a curved lever pivoted to a
bracket secured to the door frame, and having one end
pivoted to a pitman rod provided with a handle or knob, and
the other end provided with a stud which passes into a slot
in an angle plate securely attached to the hinged or pivoted

transom.
—— >t —

The Industrial Population of France.

According to the Annuaire Statistique recently published
by the French Minister of Agriculture and Commerce, the
total population of France, a little under 37,000,000 in round :
numbers, is divided into 12,000,000 inhabitants of towns and |
25,000,000 inhabitants of the country. On eliminating from
the general total 860,590 individuals (who are soldiers, sail-
ors, students in schools, infirm and diseased, prisoners, or l
monks not giving instruction), the total of a little over |
36,000,000 of persons participating fully in social life com- |
prises, with regard to means of existence and professions, “
210,200 persons without known professions; 71,300 vaga-
bonds and mendicants; 2,151,900 stockholders (including}
195,000 pensioners of the Government); 1,531,400 .persons :
exercising liberal professions or living by them; & Ei7200 |
persons engaged in trade, transport, and navigation, or liv- '

are women) employ: as clerks, 82,000 men and 54,000
women; as workpeople, 590,000 men and 378,000 ,women;
as day laborers, 922,000 men and 704,000 women; as domes-

"tics, 661,000 men and 663,000 women; and, on the other

hand, that the families maintained by the landed property
or agricultural work consist of 3,800,000 persons of mascu-
line sex, and 7,200,000 of feminine; 1,125,000 industrial
patrons (of whom 226,000 are women) have for clerks 143,000
men and 50,000 women; 1,555,000 workmen and 1,000,000
workwomen; 305,000 male day laborers and 244,000 female;
78,000 male domestics and 143,000 female. The families
living by industrial operations embrace nearly 1,600,000 per-
sons of masculine sex and 3,000,000 of feminine; 784,000
employers in trade and carriage (of whom 221,000 are
women) have 247,000 male employés and 71,000 female; 198,-
000 workmen and 56,000 workwomen; 140,000 male day
laborers and 80,000 female; 65,000 male domestics and 188,-
000 cooks or nursery maids. They support families amount-
ing to 661,000 boys and 1,346,000 girls.

IMPROVED SHOVEL PLOW POINT,

The profits of the agriculturist depend largely on the
perfection and adaptability of his implements, and it is not
only necessary that the implements be perfect as they are
purchased, but they should be so designed that worn parts
may be readily adjusted or replaced so that only a small
portion of the original expenditure will be required to make
the tool ““as good as new.”

1

BEEBE'S SHOVEL PLOW POINT.

The invention represented by the accompanying engrav-
ing is intended to render a very important class of agricul-
tural tools more useful and more durable than those of the
usual construction. Fig. 1 is a face view of the share, hav-
ing the point attached; Fig. 2 is a back view, and Fig. 8 is
a longitudinal section showing the joint between the share
and point. The point, as will be observed by referring to
Fig. 3, is hooked over the beveled end of the share and is
held firmly in place by a single bolt and by a short dowel
pin. The point may be readily removed and replaced when
worn or broken, at a cost that is slight when compared with
that of the entire shovel, and when the point needs sharpen-
ing it may be removed and sharpened without injuring the
temper of the share.

It is stated that in the long run this share with its point is
much cheaper than the ordinary kind, and is capable of
doing better work. It may be adapted to local peculiarities
of soil and to different kinds of work.

Mr. H. C. Beebe, of Canton. Fulton county, Ill., is the
inventor of this useful improvement.

Wheat Heaters,

Perhaps no device has come into such wide use among
our millers, in so short a time, as our steam wheat heaters.
A very short time ago the heating of wheat by steam was
almost or altogether unknown, while now hundreds of mills
are using them, and scores are sold every week. An unso-
phisticated person, on entering a mill and finding the wheat
heated to a very moderate degree, but little above blood

heat, in fact, might have serious doubts as to whether any

advantage was gained by the procedure; but the experienced
miller’s observation has taught him that the benefit derived
from heating wheat by steam is of a very substantial char-
acter.

Hard, dry wheats have always been difficult to mill pro-
perly and still obtain a good yield. In grinding such

be to wet it. This practice is still largely followed by
European millers, but there are very serious objections to
it, not the least of which is, that wetting the wheat spoils
the keeping properties of the flour. Some genius noted the
fact that dry, hard wheats could be ground and bolted more
easily in hot weather than in cold, and reasoned that the
only reason could be that the wheat was warmer. Of
course this would seem paradoxical, for on first sight it
would appear that the original trouble with the wheat was,
that it was too dry, and that any more heat would make it
still drier, and therefore more.unsuitable for milling. A
little reflection will show, however, that additional heat,
while drying out the interior of the berry, draws the mois-
ture to the surface or bran, and therefore attains the purpose
of wetting the wheat while aveiding the disadvantage of
the latter; for by drawing the moisture to the bran, the
“keeping ” properties of the interior portion of the berry
are enhanced.

The ad vantage of using wheat heaters is manifold. One
great object gained is, that the wheat is ground and bolted
at about the same temperature the year round, and trouble
and annoyance with the bolts is largely or completely
avoided. The toughening of the grain coating renders
broad bran possible, and therefore the flour will have fewer
specks. Most millers agree that there is an appreciable sav-
ing of power in grinding wheat that has been previously
passed through a heater, and another advantage which very
many have noticed is, that when heated, hard and soft
wheats blend more easily in grinding. All these things are
certainly sufficient to entitle the wheat heater to a perma-
nent place among our mill machinery, and account for the
large numbers of them that have been sold in the past two
years.—American Miller.

—;—<< rro—
Sun Spots.

The sun is becoming an object of great interest to ob-
servers, as the minimum sun spot period is drawing to a
close. During the greater part of the winter spots have
been visible on the sun’s face. An observation made yes-
terday revealed three widely separated spots or groups,
forming an immense triangle. Two of these spots were quite
large, and surrounded with broad penumbrae. These spots
were very black. The presence of spots on the sun can be
easily acertained without danger to the eye, by those possess-
ing telescopes of even moderate power. Let a broad, round,
pasteboard screen, with a hole in the center for the eye piece
to pass through, be attached to the telescope. In the
shadow of this screen, and about two feet or eighteen inches
from the eye piece, place a white paper screen. The screen
can be supported by a very simple contrivance, so it shall
be nearly at right angle td the telescope tube as directed to
the sun; or a paper may be pinned to the side of a building,
if no great accuracy is desired. An eye piece mganifying
from twenty to a hundred dtameters is best for the purpose.
Throw the sun’simage on the screen so theedge shall appear
sharp as it crosses the field of the telescope. The dark spots
which move across the screen with the sun’s image can be
readily detected and carefully focused, so their full outlines
will appear, provided the magnifying power is sufficient.
This is a safe way of observing sun spots, and it requires
| but little preparation. A better way would be to throw the
i image upon a white surface at the bottom of a funnel. But
I tkis funnel must be attached to the telescope, or so mounted
| as to move with it,in following the sun. An equatorial mount-
; ing is the best for the purpose. The eyepiece should be
| mounted in brass, as rubber or other light material is liable
' to take fire. By the use of a low power eye piece the tele-

scope may be readily placed upon the sun. This accom-
plished, a higher power may be applied.—Rockester Demo-
rat.

1
|
 —r—
'Theory of Life.

The late Professor Faraday adopted the theory that the
natural age of man is 100 years. The duration of life he
believed to be measured by the time of growth. In the
camel the un’on takes place at eight, in the horse at five, in
the lion at four, in the dog at two, in the rabbit at one. The
natural termination is five removes from these several points.

Man being twenty years in growing lives five times
| twenty years—that is, 100; the camel is eight years in grow-
"ing, and lives forty years; and so with .other animals. The
man who does not die of sicknesslives everywhere from 80
to 100 years. The professor divides life into equal halves—
growth and decline—and these into infancy, youth, virility,
and age. Infancy extends to the twentieth year, youth to
the fiftieth, because it is in this period the tissues become
{firm, virility from fifty to seventy-five, during which the
I organism remainscomplete, and at seventy-five old age com-
- mences to last a longer or shorter time as the diminution of
reserved forces is hastened or retarded.

—_ .4 — ———— —
Winter Cotton in Georgia.

The turn out of the cotton crop of this region is simply

astonishing. Many farmers are unow gathering several

ing on their products; 9,274,500 persons engaged in various wheats, if the outer covering is dry and brittle, it cannot hundred pounds a day. It seems as if every boll will open.
industries, or living by them (6,000,000 in small industries, | well avoid being abraded more or less, and the tiny parti-| The mild weather of the winter has been a godsend on this
3,000,000 in mining and manufactures); 18,968,600 persons cles of bran rubbed off in the grinding are so thoroughly account, for it has givenevery farmer many more bales than
practicing agriculture, or living by it (of whom 10,500,000 i mixed with flour that a separation is impossible, seeing that  he thought it possible for him to get at the beginning of the

are proprietors of their land, nearly 6,000,000 are tenant
farmers, 2,500,000 are agricultural specialists, comprising
vine growers). On entering into detail of each of the greuti

the comminuted particles of bran are Jf about the same
size as the flour particles, and will pass through the same
numbers of bolting cloth. It was this observed fact that

season. We heard one man say he had lost three bales by
plowing up a field too soon to sow in wheat. It is anovel
sight to see cotton picking going on the last of January.

branches of the national production, it is found that 4,000,- | led millers to adopt some means of toughening the bran : The cotton is stained and classes low, but it pays better
000 of proprietors or agricultural tenauts (of whom 400,000 : before grinding, and the first and simplest means seemed to than the good grades did last year.—Oglethorpe (Ga.) Heho.
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THE HAIRY CRAB.—(Dromia migaris.)

This crab belongs to a class which forms one of the con-
necting links between the crab and the lobster. The last
pair of legs are perfectly useless for walking, and are modi-
fied into a pair of appendages by means of which the ani-
mal is enabled to cling to an object very firmly. The body
is covered with hairs, generally filled with such a mass of
seaweeds and dirt that it requires a good washing to show
the real color of the animal. The peculiar habit of this
crab is to drag along some kind of sponge, generally a Tra-
gus spinosulus or a variety of Suberites domuncula, on its back,
and to hold it by means of the deformed pair of legs. It
uses this sponge to conceal itself, and only drops it when
pursued.

The .Touracou.

This curious bird, the touracou (Zuracus albocristatus), is
one of the plantain eaters. This bird has bright red feath-
ers in its wings, the red coloring matter of which is soluble
in water, so that the birds are apt to wash their red feathers
white when in confinement. The coloring matter, ‘‘tura-
cin,” as was discovered by Prof. A. H. Church,* is distin-
guished by yielding a remarkable absorption spectrum, and
contains a considerable quantity of copper.

The bird is very common in the Kuys-na, and I was told
by sportsmen who had shot it, that in rainy weather it will
hardly fly, but crouches down under the bushes, and may
sometimes be knocked down with a
stick.

A most extraordinary statement con-
cerning these birds, to the effect that
the red color, when washed out of the
feathers, becomes restored, is made by
M. Jules Verreaux.t It seems impos-
sible to understand how this can hap-
pen, since there seems no means by
which the coloring matter can be con-
ducted from the body of the bird to
the web of the feather.

Such a result seems only possible in
hornbills, some of which, as is well
kuown, paint their feathers yellow by
rubbing in a yellow secretion dis-
charged from glands under the wing.
M. Verreaux states that in rainy
weather, just as I was informed, the
touracous get their feathers wet
through, and are, in consequence, un-
able to fly, but crouch on the ground,
instead of resting on the tree tops as
usual. He caught several with the
hand; the color came out on his hands
from the wet feathers. He washed the
color out of their wings with soap and
water till the feathers were almost
white. The bright red color, however,
returned directly the feathers weredry,
and this occurred even when the same
bird was washed twice in the same day.
The red coloring matter is scarcely at
all soluble in pure water, but the addi-
tion of the slightest trace of alkali to the water enables it to
extract the pigment from the feathers, and yield a blood-red
solution.—H. N. Moseley, Challenger Notes.

et~

Sugar Beet Industry in Delaware,

The Legislature of Delaware in 1876 appropriated $300
toward the encouragement for the growing sugar beets within
the State, and subsequently increased the appropriation to
$1,500, and a commission of three well known citizens of
the State were appointed to disburse the appropriation by
offering premiums to the growers of beets, and otherwise
promoting the new industry. To this end the commission
obtained pure imperial sugar beet seed from abroad, which
they distributed to farmers who desired to raise them. With
the seed were furnished documents containing instructions
as to the character of the soil needed and its preparation, the
time of planting, cultivation, and harvesting, also copies of
the following conditions as the principal ones to be observed:
‘¢Select a suitable soil; use fertilizers or well rotted manure;
deep plowing in the fall or early spring; straight rows, close
together, and plenty of seed; early and frequent working
and careful thinning to one beet in a place; place one beet
to every 120 or 200 square inches, which will give from 50,000
to 50,000 beets per acre, which, inrich land, will weigh from
1 to 2 pounds each.”

The action of the commission induced a large number of
farmers in Delaware to commence the culture of the sugar
beet as an experiment, and premiums were awarded for the
growth of 1878 to twenty-two farmers in Kent county, ten
in New Castle county, and one.in Sussex county. The re-
ports from the various parties contain.a description of the
soil, the time of plowing, and the mode of cultivation. The
premiums for the growth of 1879 were $100 for the best one
acre and upwards grown under contract; $75 for second
best; $50 for the third, and $25 for the fourth. This action
of the commission stimulated the farmers, and, according to
the Philadelphia Ledger, from which we derive our informa-
tion, during the past year from 75 to 100 of them, principally
in Kent and New Castle counties, cultivated the beet with

* Researches on Turacin, ** Phil. Trans.”, 1870, p. 627.
* M. Jules Verreaux, *‘ Proc. Zool. Soc.™ 1871, p. 40.
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an aggregate production of about 600 tons. The result of
the experiment was considered so favorable that a company
was formed under the name of the Delaware Beet Sugar
Company, to erect a factory for the purpose of manufactur-
ing sugar from the beet. A lot was purchased on the line
of the P. W. and B. R. R., four miles north of Wilmington,
and about six months ago a brick building was erected in
which the work was to be carried on. About four months
ago the machinery necessary for the operation was set in
motion, and since that time has been in constant opera-
tion.

The method adopted for the manufacture of the sugar is
known as the diffusion process. The beets are first placed
in a cylinder of wood, with slight openings, and thoroughly
washed, after which they are conveyed by an elevator to the
second story and emptied intoa cutting machine, where they
are cut into thin slices, and from there carried by another
elevator into the diffusion battery. This arrangement con-
sists of eight iron tanks, each holding about 1,500 pounds of

started in one of the tanks, and, after passing through it, is
conveyed to the outside by means of pipes, which connect
all the tanks, so that the water from the first tank flows
through each, thus absorbing all the sugar possible. When
the water has thus become impregnated it is shut off, and the
juice, as it is now termed, is withdrawn and conveyed to
larger iron tanks, where lime is introduced with the juice so

HAIRY CRAB (Dromia vulgaris) COVERED BY A SPONGE (Suberites domuncuia), NATURAL SIZE.

as to absorb its impurities. Carbonic acid gas is then intro-
duced to precipitate the lime, after which the production is
run through bone-black to clarify it. From these tanks the
juice is passed to a steam pﬁmp, where it is forced to the
filter presses, which still further extract impurities. From
here it is conveyed into the vacuum pan, where it is concen-
trated almost to the crystallization point.

After having passed through this process, the juice is
placed in iron wagonsand run into a room with a tempera-
ture of about 125°, where it remains from four to five days,
when it is ready for the last process, which consists in pass-
ing the juice through a centrifugal machine. This revolves
at the rate of 1,500 revolutions per minute, and from one
end runs the molasses or sirup, and from a box a dark yel-
low substance, known as raw sugar, is taken, and which is
sold to the refiners.

The capacity of the present works is 25 tons of green beets
per day, but it is expected to increase them to 200, as the
cultivation of the beet increases throughout the State. The
product so far has been from 8 to over 18 tons per acre, and
the price realized was about $4 per ton. After extracting
the sugar from the beet, the pulp is sold to farmers at $1 per
ton, and used by them as food for cattle. The-only other
establishments now making sugar from beets is one in Maine
and one or two in California.

Fast Horses.

The running horse in this country is not so valuable as
the trotter. Pierre Lorillard paid $18,000 for the famous
runner Falsetto, three years old, recently sent to England.
Mr. Keene paid $15,000 for Spendthrift. When we come to
the trotters we find the prices up. Mr. Bonner paid $40,000
for Pocahontas, $36,000 for Rarus, $33,000 for Dexter,
$20,000 for Startle, $16,000 for Edwin Forrest, and $15,000
for Grafton. Mr. Smith, of New Jersey, paid $35,000 for
Goldsmith Maid, $32,000 for Jay Gould, $30,000 for Lady
Thorne, $25,000 for Lucy, and $17,000 for Tattler. Mr.
Vanderbilt paid $21,000 for Maud S., and $10,000 for Lysan-
der Boy. The largest sum ever paid for a horse in England,
- where they have few trotters, was close on to $72,000, paid

| ,
| for Doncaster by the Duke of Westminster.
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cut beets, into which the water is introduced. The water is:
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New Meéthod of Extracting Plant Perfumes.

The Revue Industrielle states that M. Camille Vincent,
who has already created two industrial applications of the
chloride of methyl derived from the residue leftin the manu-
facture of beet sugar, has, in conjunction with M. Mas
signon, discovered still another. Seeing that this substance
had the property of dissolving fatty bodies, resins, and
essential oils, these gentlemen “were led to consider why it
might not be made available for the extraction of the odor-
iferous principles of plants. The first experiment, made
upon odorous woods, was successful, but gave a product
which had a disagreeable smell, owing to the fact that the
commercial chloride of methyl employed contained traces
of a pyrogenous matter with a very persistent odor. M.
Vincent, therefore, purified the methyl by means of concen-
trated sulphuric acid, and obtained a product entirely free
from disagreeable odor, and having the property of dissolv-
ing perfumes and giving them up again, on evaporation,
with all their fragrance. A trial was made with orange
flowers in a glass apparatus, and a product obtained which
was asserted by several perfumers to be much superior to
the'neroli obtained by distilling the flower with steam. After
these first encouraging experiments, an apparatus of modest
size was constructed for the purpose of ascertaining the
industrial value of the new treatment by operating at one
time on several pounds of flowers and different plants. This
apparatus, which has now been working with great regular-
ity for several months, consists of:
(1) A digester in which the plants are
placed; (2) a reservoir of liquid chlo-
ride of methyl; (3) a closed vessel in
which is received the chloride charged
with the principles derived from the
odoriferous plants, and in which, by
means of a pump, the same is vapor-
ized; (4)of a pump for creating a
vacuum above the chloride to be vapor-
ized, ‘and for compressing the vapor
into a serpentine liquefier, from whence
the liquefied chloride returns to the
reservoir. The latter portion of the
apparatus is the same as the ice ma-
chine of which we have already spoken
in a previous number. In extracting
the perfumes, the digester is filled with
the flowers, the apparatus is closed,
and then by means of a faucet the
liquid chloride is allowed to flow into
vessel No. 2. Here digestion is allowed
to take place for two minutes, and the
liquid loaded with the perfume is
drawn off into vessel No. 3. Then a
new charge of chloride is passed over
the flowers, and this is repeated several
times. Finally a vacuum is created in
the digester to remove the chloride
which has taken up the perfume, and
it is forced into the liquefier; then a
jet of steam is passed through the ex-
hausted mass in order to drive off the
chloride which is retained by the small
quantity of water contained in the flowers, and the damp
gas is collected in a gasometer. The liquid charged with
perfume and contained in vessel No. 8 is evaporated in a
vacuum. On opening the vaporizer at the end of the pro-
cess, the perfume is found, mixed with fatty and waxy mat-
ters. This mixture, treated with cold alcohol, gives up the
perfume with all the fragrance and sweetness that it pos-
sessed in the plant. M. Massignon’s works are prepared to
treat 2,200 1b. of flowers per day. This new manufacture
makes the third industrial application of chloride of methyl
(as before stated), the other two being the manufacture of
methylated products and the production of ice.

THE PHYLLOXERA IN CALIFORNIA,

It appears from an article in Prof. Riley’s new journal,
the American Hntomologist, that the phylloxera has estab-
lished itself in the Sonoma Valley of California, and de-
stroyed hundreds of acres of vineyards, while only a few
miles distant, in the most important wine district of the
State—the Napa Valley—not a single case of phylloxera has
been detected. ‘It is,” remarks Prof. Riley in commenting
on this singular fact, ¢ fortunate for the California grape-
grower that the insect has, to all appearances, there under-
gone a considerable modification in habit, which very much
limits its destructiveness. It is steadily spreading from in-
fected centers, but very slowly indeed, compared to its spread
in France. Prof. E. W. Hilgard writes that he believes this
is due to the non-appearance of the winged female, as he has
not been able to obtain it. If such is the fact it is one of
the most curious modifications in habit, as aresult of climate,
that is on record, and will go far to explain the immunity in
the Napa Valley while the Sonoma Valley is being ravaged,
and the fact that the insect has not appeared in other parts
of California. It also offersan additional incentive to grape-
growers in other sections of the State to exercise the utmost
vigilance to prevent the introduction into their own locality
of infested vines or cuttings. That the species may exist
for an indefinite time.without the winged female seems
highly probable from the fact that the sexual individuals
may be produced from hypogean females as well as from
aerial ones. Yet so singular a change in the insect’s nature
can only be accepted upon the most thorough and satisfac-
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tory evidence. This is easily obtained by half filling large
glass jars with badly infested roots, interspersed with a little
soil, about the time or some time before the grapes begin
to ripen. Ifthere are pup® upon such roots the winged fe-
males will soon begin to appear on the side of the jar toward
the light.” .

One of Prof. Riley’s correspondents, who has large inter-
ests in Californian grape culture, and who has recently re-
cently returned from an extended visit to the richer wine
producing sections of the State, saysthat the insect has been
established in the Sonoma Valley for the last five years, and
is now working there with terrible effect. No one in this
valley seems able to give any suggestion as how the pest may
be successfully fought. Every variety of vine planted in
the valley has been attacked and destroyed, or is being de-

stroyed.
—_————r—

ENGINEERING INVENTIONS.
Messrs. John Maguire and William A. Alexander, of Mo-
bile, Ala., have patented improvements in vessels and ap-

paratus for river and harbor dredging, wherein pumps are |

made use of for elevating the material from the bottom.
The inventors make use of a vessel of suitable dimensions,
formed with a central well and water ballast compartments,
whereby, the vessel may be sunk to the bottom. The vessel
is also fitted with pumping apparatus, whereby the water in
the space inclosed by the well is first to be pumped out, and
the mud, sand, etc., of the bottom then pumped out to the
desired depth. Within the well of the vessel is a frame
fitted for being raised and lowered, and carrying discharge
nozzles of a second pumping apparatus, whereby streams of
water are discharged for agitating the mud, etc., and ren-
dering it semi-liquid, so that it may be pumped out. These
discharge nozzles are fitted upon carriers that are movable

" upon slideways, whereby all portions of the inclosed bottom
may be subjected to the action of the water.

Mr. John H. Wait, of Opelika, Ala., has patented an auto-
matic railway switch, that may he operated by the wheels of
the passing locomotive, or by means of levers attached to
the locomotive or one of the car trucks. The invention
consists in a combination of pivoted rails, levers, and lock-
ing devices, which cannot be fully explained without en-
gravings.

An improved process and apparatus for sinking piles has
been patented by Mr. Henry Case, of Brooklyn, N. Y. The
object of this invention is to sink piles for submarine or
other foundations without the aid of pile driving machinery,
and to secure good bearings for the piles at proper depths.

An improved car brake and starter has been patented by
Mr. John L. Cole, of Williamstown, Mass. The improve-
ments relate to apparatus for checking the momentum of
railroad cars and storing power to be subsequently used in
starting or impelling the car. The apparatus consists, gen-
erally, of springs, a cord or chain, a conical spirally-grooved
winding drum, and gearing and clutches for connecting the
drum with the car wheels or axle, whereby the cord is
wound on the drum, the springs compressed and held for
use in propelling the car by their expansion. The inven-
tion has certain novel features of construction and combina-
tion of mechanism by which the propulsion of the car in
the proper direction by the springs is obtained and the com-
pression of the springs by the momentum of the car is ar-
rested at a definite point, and the mechanism js automati-
cally thrown out of gear when the momentum is arrested,
.and also when the springs have expended their forcein start-
ing the car. It may alsobe thrown into and out of gear at

any time by the driver.
—_— -t - —

ARTESIAN WELLS FOR COLORADO.

The Committee on Public Lands has reported favorably
the bill introduced by Senator Hill, of Colorado, providing
for an appropriation of $50,000 to be used in sinking arte-
sian wells in the arid regions of the Rocky Mountains.

1t is estimated that there are in those regions five hun-
dred millionacres of government lands, now unsalable be-
cause of their aridity, which could be converted into valu-
able farming lands by irrigation, and that such artificial
watering is entirely feasible by means of artesian wells.
The government is asked to pay the cost of the experi-
mental proof of this position because it owns the land,
and private enterprise cannot be expected to undertake its
improvement. It is asserted, however, that having demon-
strated the possibility of reclaiming such lands, the govern-
ment will have no difficulty in selling the land to men who
will go on sinking wells at their own cost. Mr. Hill's bill
provides for the sinking of five wells, two on the east and
three on the west of the Rocky Mountains, the sites to be
selected by the Secretary ot the Interior.

_—_— .t r———— .

A New Way of Studying Sounds.
The London 7Z%mes reports that a new and simple way of
" producing colored rings, which seems capable of some inter-
esting applications, has been recently brought to public
notice by M. Guébhard. A saucer filled with not very pure
mercury is all the apparatus required. Then clear off with

a piece of card or paper the thin pellicle of oxide and dust,’

breathe on the bright surface, and a magnificent system of
colored rings is given by the film of condensed moisture

then formed. Instead of the four or five ‘¢ irises” described

by Newton, six or seven can be well made out, and the
thickness of the film increasing from the berder inwards,
the order of hues is reversed. Still better effects can be got
by dropping volatile substances (as petroleum oil) on the

mercury surface, instead of breathing on it; but the most
remarkable results are had with collodion. Diluted with
ether, this gives pellicles on the mercury, which may be de-
tached (after their thickness and colors -have been regulated
' at will) and transferred to paper. M. Guébhard has utilized
i these effects in study of the sounds of the voice. Vowel
sounds uttered above the moistened mercury surface pro-
duce characteristic ring figures which throw new light on
the nature of the vibrations involved. The vibratory state,
indeed, for vowel sounds, appears to be often very complex,
the figures presenting groups of several ring systems, indi-

cating several centers of percussion.
—— o —

¢ Prospecting *® Metal Veins by the Induction
Balance.

A correspondent of the ZHlectrician, referring to the re-
ported invention of a method for detecting and tracing veins
and lodes of metals in the earth by means of electricity, says
there has been suggested to him the application of the induc-
tion balance of Professor Hughes to the purpose. . It is well
known, he adds, that the balance is extremely sensitive to
the neighborhood of metals, and it becomes a question worth
settling by experiment whether this sensibility could not be
employed as a means of indicating the presence of metal-
 liferous ores underground. The obvious mode of applying
| the apparatus would be to separate the two induction pans!
of the balance to such a distance apart that, while one of'
them was brought under the -influence of the concealed
metal, the other would be comparatively unaffected. This
could be done, perhaps, by elevating the balance vertically |
on a pole or standard, to be carried about by the prospector,
so that one pan was brought near the surface of the ground,
while the other was raised above § to a considerable height,
say, of ten or twelve feet. On a balauce being obtained in
a proper locality the search could begin, and the presence of
veins under foot might be found to reveal itself by disturb-
ing the balance. A better but more inconvenient plan, from
its rendering it necessary to pay out a portable line or wire,
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would be to keep one pan of the balance stationary in one
place, while the other was being moved about so as to feel
_for the hidden ores. The latter method is shown in the ac-
companying sketch, where A is the stationary pan of the
* balance, and B is the movable pan carried by the prospector;
! C is a metal lode under the surface, D is the battery, and K
is the key in the primary circuit of the balance, and T is the |
telephone in the secondary circuit.
‘While moving over the ground the prospector makes and ,
breaks the primary circuit by means of the key, and listens,
in the telephone for any sound indicating that the equilib-
rium of the induced currents has been disturbed. Should
the balance prove sufficiently sensitive, it can, of course, be
used for similar and allied purposes in mining and boring
operations, so as to trace the positions and roughly deter-
mine the richness of metal veins, ores, and other conducting
minerals, such as coal, graphite, etc. The first plan would
probably answer best in cases where the metal was at or near
the surface, as is the case in ““ surface diggings.”

DO —
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Job Shops and Slop Shops.

A writer in the Boston Journal of Commerce pictures the:
difference between a well organized job shop and what he |
terms a slop shop, as follows. The job shop is sui generie, !
While it partakes of the character of those adapted and in- ‘
tended for special productions, it has a character of its own!
not shared by any other. The various jobs and the frequent
make-shifts tend to produce what would seem to the unprac-
tical eye an appearance of disorder, and would convey such
an impression, possibly, to the experienced mechanic, who
might be unacquainted with the methods and system of that
particular shop. But the well arranged job shop has an
all-pervading character of order in the seeming disorder, and |
its workmen waste little time in preparing for emergencies, !
and are usually ready for any job that comes up.

The slop shop is exactly the reverse in character, and is
never just ready for an unexpected job. Its apparent chau‘-i
acter is its true one. An outsider could just as readily find
a missing tool or designate the hiding place of a needed ap-
pliance as the proprietor, foreman, or any one of the work-
men. The floor is rarely swept; when the debris of work
accumulates too much in one spot, it is spread by a few
hasty kicks, and all is serene. There are *“glory hole cor-
ners” under the benches which rarely are overhauled.
There are hiding places for spoiled jobs which are inquired
for by the vexed foreman, but rarely found. The shafting |
welcomes the visitor with a beseeching squeak, the repeti-
tion of which finds an echo in the chafing of a lathe belt on
the cone. Some of the belts show angular gaps across their
face, premonitions of sudden partings and telltales of ne-
glect. The workmen are lavish with oil and waste, put new
files on cast iron scale, toss a broken tool under the bench,
and if they get hold of a decent tool, in decent order, chuck
it into their private drawer or locked box. If a drill is
wanted for a three-quarters of an inch hole, one sized to
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thirteen-sixteenths is taken and ground to size. Possibly
half an hour after it has been transformed another workman
needs it on work for thirteen-sixteenths holes. So the drills
can never be kept in sets and sizes, and when account of
stock is taken at the end of the year the proprietor wonders
what has become of the sets of drills with which he started
off so sanguinely and hopefully the preceding January.

This is the general practice in the slop shop. There is no
real head to the concern, there are no Mede and Persian
rules of order, no sharp, overseeing eye, and no developed
and vitalized system. A job that should be drilled under
the upright drill is taken to the lathe because the former is
in use, and a workman is put to a three hours’ job of chip-
ping and filing because another is using the planer. In this
shop there is manifested little readiness among the workmen
to assist each other, except to help in turning the shop into
a ‘“hurrah’s nest.” If one man knows more than another
he will hold on to his knowledge very much as a miser
clings to his pennies. The foreman; possibly, gives instruc-
tion but grudgingly or with an air of reproof. The slop
shop is a good place to leave a job, but it is a poor place from
which to get the completed work. The foreman will promise
readily ‘enough to-day, but his performance and day of re-
demption are indefinite.

There are plenty of these slop shops all over the country.
It is singular to note that, although the proprietors invari-
ably fail in business, there are about so many all the time;
soon as one drops out another is anxious to show how little
he knows about the management of a business, and the slop
shop is probably a permanent institution.

O —
Hydrocellulose in Photography.

M. Aime Girard has communicated to the Photographic
Society of France the following note on the employment of
hydrocellulose in preparing photographic pyroxyline:
““ Whenever cellulose (C1.H;,01,), in any form, is submitted
to the action of concentrated acids, it is dissolved, and by
taking up two equivalents of water is transformed into glu-
cose (C12H120,4). But previous to this saccharification, an
intermediate stage may be observed, where only one equiva-
lent of water is taken up, and a new compound is tormed to
which the formula C;3H;,0,, is attributed. This compound,
to which I have given the name of Aydrocellulose, is not solu-
ble in the acids, and provided that care be taken in the ma-
nipulation, it still possesses its original external form; but
80 soon as it is touched it will be found to have lost all its
power of cohesion, and to fall away toan almost impalpable
powder. Hydrocellulose possesses a number of chemical
properties of its own, but it keeps also some of the proper-
ties belonging to ordinary cellulose. Among the lat-
ter is its capability of being nitrified by a mixture of aitric
and sulphuric acids, and of being by this means transformed
into either explosive or soluble pyroxyline. In this way we
can prepare either explosive or soluble pyroxyline in the state
of & fine powder. The manner of preparing it is precisely
similar to that of preparing pyroxyline from cellulose, but
in this case the product, when rubbed in a mortar, is at once
reduced to an exceedingly fine powder. ‘This powder, dis-
solved in a mixture of alcohol and ether, gives a collodion
whose value to photographers it will be most interesting to
ascertain,

‘‘The only difficulty, therefore, is the production of the
hydrocellulose. This substance can be obtained from any
form of cellulose, but the best for the purpose will be found
to be raw cotton in tufts. For effecfing the conversion
there are three ways: (1) Immersion for several hours in con-
centrated acids; (2) exposure to the vapors of the hydracids,
as hydrochloric or hydrofluoric acid; (8) absorption by a weak
acid, and then desiccation. Of these three methods the last-
named is undoubtedly the most convenient. Take, then,
some fine tufted cotton, and immerse it in a 8 per cent solu-
tion of nitric acid; remove it immediately, drain it, and put
it in a cloth and wring it well; then pull it out and leave it
todry. If you are pressed for time, you may dry it on a
stove at a temperature of 40° tc 50°; a few hours will in that
case suffice to render the cotton quite friable, and its trans-
formation into hydrocellulose will be complete. But care
must be taken not to raise the temperature above the point
indicated, or the substance will turn yellow and decompose.
When, however, time is no object, let the cotton he well
pulled asunder, and then be allowed to dry slowly on a plate
in the laboratory or studio at a temperature of from 15° to
20°. By this, the more preferable method, the cotton will,
in a few weeks, be converted into hydrocellulose, which,
though perfectly friable, will preserve sufficiently its fibrous
condition to be easily acted on by the acids that are to nitrify
t.

o

Back Numbers and Volumes.

Subscribers to the ScIENTIFIC AMERICAN will be entered
on our books to commence at the date the order is received;
but those desiring the back numbers to the commencement
of the year will be supplied on their signifying a wish to
have them. Last year’s volumes may be had in sheets by
mail at regular subscription price, namely, $3.20.

— .t r-—

THE series_of illustrated articles on ¢ American Indus
tries,” which was commenced in this journal about one year
ago, has proved so acceptable to our readers that it is our
purpose to continue the publication of manufacturing estab-
lishments until every important industry of the country has
been illustrated and described in these columns.
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Mica in sheet and scrap for sale in quantity to suit.
Parties using Mica in any form please send for samples.

Atlantis Land and Mining Co., Box 2762, Leadville, Col.
‘ For Mill Mach’y & Mill Furnishing, see illus. adv. p.141.

Telephones repaired, parts of same for sale. Send

as early as Thursday morning to appear in next issue. | Stamp for circulars. P. 0. Box 205, Jersey City, N. J.

B The publishers of this paper gquarantee to adver- 1
tisers a circulation of not less than 50,000 copies every
weelay issue. ‘

{

For the best Stave, Barrel, Keg, and Hogshead Ma-
chinery, address H. A. Crossley, Cleveland, Ohio.

Machinist’s Tools, Steam Pumps, Centrifugal Pumps,
Iron and Woodworking Machinery, Engines, Boilers,
and Supplies. O. L. Packard, 87, W. Water street, Mil-
waukee, Wis.

Wanted—Machine Shop to make Engines, in quanti-
ties, by contract. E. E. Roberts, 107 Liberty St., N. Y.

Solid and Opening Die Bolt Cutters, Screw Plates, and
Taps. The Pratt & Whitney Co., Hartford, Conn.

Thegenuine Asbestos Roofing is the only reliable sub-
stitute for tin; it costs only about one half as much, is
fully as durable, is fireproof, and can be easily applied by
any one. H. W. Johns Manuracturing Co., 87 Maiden
Lane, New York, are sole madufacturers.

The Chester Steel Castings Co., office 407 Library St.,
Philadelphia, Pa., can prove by 15,000 Crank Shafts, and
10,000 Gear Wheels, now in use, the superiority of their
Castings over all others. Circular and price list free.

For Sale.—Two Windmill Patents, and set of patterns
for same. None better. F.C. Maxwell, Columbus, O.

Yor Sale.—Flexible Lumber Patent for Cylinder Lag-
gings. Geo. C. Setchell, Norwich, Conn.

Wanted.—Second-hand Magic Lantern Slides, Give
quantity, quality, size, and price. Address Lantern,
Baltimore, Md.

Wanted.—Particulars and Proposition for Ice Ma-
chine. Box 170, Charleston, Kanawha, Co., W. Va.

For Sale Cheap.—The entire patent for best Egg
Beater ever put on the market. See 1llustration in Sci-
ENTIFIC AMERICAN of February 21,1880. Addvess H. C.
tfann, Frankford, Pa.

‘Wanted—Circulars, with prices, from Manufacturers
of Smali Drop Hammers, that will strike one or more
blows and then stop, and always up, with adjustment
for heft of blow, and that will give from one to two
hundred blows a minute. Must be open on one side for
large work. Address Willcox, T'readway & Co., Cleve-
land, 0.

Steam Engines, Boilers, Portable Railroad Sugar
Mills. Atlantic Steam Engine W orks, Brooklyn, N. Y.

For Sale.—Four Boilers, 100 horse power each, return
drop flue: A 1 condition; $1,500 each. 1 Berryman
Heater, 42 x96; A 1 condition; $400. D. L. Einstein, 16
White St., New York.

For Iron Gas Pipe, see adv. on inside page.

Vertical and Steam Yacht Engines. T. B. Pemberton,
216 Water St., New York.

Wanted—A competent Die Sinker. Steady employ-
ment. Address E. P., Box 773, New York. |

Collection of Ornaments.—A book containing over
1,000 different designs, such as crests, coats of arms,
vignettes, scrolls, corners, borders, etc., sent on receipt
of $2. Palm & Fechteler, 403 Broadway, New York city.

Best Oak Tanned Leather Belting. Wm. F. Fore-
paugh, Jr., & Bros,, 531 Jefferson St., Philadelphia, Pa.

Nationai Steel Tube Cleaner for boiler tubes. Adjust-
able. durable. Chalmers-Spence Co., 40 John St., N. Y,

‘Wanted.—An Oil Mill of the most improved pattern,
for the manufacture of cotton seed oil from the seed of
the Sea Island cotton. State price and terms. Address
Spirit of the Times, Jasper, Fla.

‘Wanted.— A few sober, industrious Machinists and
Moulders. Address H. B. Smith Machine Co., Smith-
ville, Burl. Co., N. J.

For Pat. Safety Elevators, Hoisting Engines, Friction
Clutch Pulleys, Cut-off Coupling, see Frisbie’s ad. p. 126.

Mineral Lands Prospected, Artesian Wells Bored, by
Pa. Diamond Drill Co. Box423, Pottsville, Pa. See p. 125.

Split Pulleys at low prices, and of same strength and
appearance as Whole Pulleys. Yocom & Son’s Shafting
Works, Drinker St., Philadelphia, Pa.

Stave, Barrel, Keg, and Hogshead Machinery a spe-
cialty, by E. & B. Holmes, Buffalo, N. Y.

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

Sheet Metal I’resses. Ferracute Co., Bridgeton, N. J.

Special Wood-Working Machinery of every variety.
Levi Houston, Montgomery, Pa. See ad. page 45.

Nickel Plating. —Sole manufacturers cast nickel an-
odes, pure nickel salts, importers Vienna lime, crocus,
etc. Condit, Hanson & Van Winkle, Newark, N. J., and
92 and 94 Liberty St., New York.

Wright's Patent Steam Engine, with automatic cut-
off. The best engine made. For prices, address William
‘Wright, Manufacturer, Newburgh, N. Y.

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

Presses. Dies, and Tools for working Sheet Metal, etc.
Fruit & other can tools. Bliss & Williams, B’klyn, N. Y.

Bradley’s cushioned helve hammers. See illus. ad. p. 110.

Forsaith & Co.,Manchester, N. H., & 213 Centre St.,
N. Y. Bolt Forging Machines, Power Hammers, Comb’d ;
Hand Fire Eng. & Hose Carriages, New & 2d hand Machin-
ery. Send stamp for illus. cat. State just what you want.

Electrical Indicators for giving signal notice of ex-
tremes of pressure or temperature. Costs only $20. At-
tached to any instrument. T.Shaw,915 Ridge Ave.Phila.

Instruction in Steam and Mechanical Engineering. A
thorough practical education. and a desirable situation
as soon as competent, can be obtained at the Natiornal
Institute of Steam Engineering, Bridgeport, Conn. For
particulars, send for pamphlet.

Hydraulic Jacks and Presses.
Machinery. Patent Punches, Shears, etc.
Co., 470 Grand St., New York.

Steam Engine for sale very low.
on another page.

Polishing and Buffing
E. Lyon &

See advertisement

Binders, and Paper Mills.

Bentel, Margedant & Co., Hamilton, Ohio.
History of Progress made in Wood-working Machinery,”

Expanders.

Power Hammers.

New York Belting and Pack- |

Portable Forges, $12. Roberts, 107 Liberty 8t., N. Y.

Eclipse Portable Engine. See illustrated adv.,p. 94.

Machine Knives for Wood-working Machinery, Book
Large knife work a specialty.
Also manufacturers of Soloman’s Parallel Vise. Taylor,
Stiles & Co., Riegelsville N.J.

Silent Injector, Blower, and Exhauster. See adv. p. 141.

The Paragon School Desk and Garretson’s Extension

Table Slide manufactured by Buffalo Hardware Co.

Planing and Matching Machines, Band and Scroll
Saws, Universal Wood-workers, Universal Hand Joint-
ers, Shaping, Sand-papering Machines, etc., manuf’d by
* Illustrated

sent free.

Fire Brick, Tile,and Clay Retorts, all shapes. Borgner
& O’Brien M’f’rs, 23d St., above Race, Phila,, Pa.

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

The Improved Hydraulic Jacks, Punches, and Tube
R. Dudgeon, 24 Columbia St., New York.

For Superior Steam Heat. Appar., see adv., page 142.

Cut Gears for Modeis, etc. Models, working machin-
ery, experimental work, manufacturing, ete., to order.

D. Gilbert & Son, 212 Chester St., Phila., Pa.

Holly System of Water Supply and Fire Protection

for Cities and Villages. See advertisement in SCIEN-

TIFIC AMERICAN of last week.

The E. Horton & Son Co., Windsor Locks, Conn.,
manufacture the Sweetland lmproved Horton Chuck.

The best Truss ever used. Send for descriptive circu-
lar to N. Y. Elastic Truss Co., 683 Broadway, New York.

P. 8. Justice, Philadelphia, Pa. p. 77.

Inventors’ Institute, Cooper Union. A permanent ex-
hibition of inventions. Prospectus on application. 733
Broadway, N. Y.

For Reliable Emery Wheels and Machines, address
The Lehigh Valley Emery Wheel Co., Weissport, Pa.

Millstone Dressing Machine. See adv., page 142.
Comb’d Punch & Shears; Universal Lathe Chucks, Lam-

bertville Iron Works, Lambertville, N. J. See ad. p.108.

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

Electro-Bronzing on Iron. Philadelphia Smelting

Company, Philadelphia, Pa.

New Economizer Portable Engine. See illus. adv. p. 108.
‘Wmn. Sellers & Co., Phila., have introduced a new

injector, worked by a single motion of a lever.

Ore Breaker, Crusher, and Pulverizer. Smaller sizes
run by horse power. Seep.141. Totten & Co., Pittsburg.

For Shafts, Pulleys, or Hangers, call and see stock

kept at 19 Liberty St., N. Y. Wm. Sellers & Co.

Engines repaired without loss of time, L. B. Flan-
ders Machine Works, Philadelphia, Pa.

HINTS TO CORRESPONDENTS.

No attention will be paid to communications unless
accompanied with the full name and address of the
writer.

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

We renew our request that correspondents, in referring
to former answers or articles, will be kind enough to
name the date of the paper and the page, or the number
of the question.

Correspondents whose inquiries do not appear after
a reasonable time should repeat them. If not then pub-
lished, they may conclude that, for good reasons, the
Editor declines them.

Persons desiring special information which is purely
of a personal character, and not of general interest,
ghould remit from $1 to $5, according to the subject,
as we cannol be expected to spend time and labor to
obtain such information without remuneration.

Anynumbers of the SCIENTIFIC AMERICAN SUPPLE-
MENT referred toin these columns may be had at this
office. Pricel10 cents each.

(1) P. G. asks: 1. With what substance
are the porous cups of a Leclanche battery filled? A.
With granular black oxide of manganese. Some
makers fill them with equal parts of black oxide of
manganese and retort carbon. 2. How is hard rubber
polished? A. It ie first filed orturned into shape, then
smoothed with emery paper, then with powdered pumice
stone applied with a felt wheel or felt rubber. The
final polish is given by fine whiting and water applied
with a brush.

(® L. C. C. asks: How many horse power
do you think would be required to propel a yacht ata
speed of ten miles per hour, length 25 feet, breadth 6
feet, built after the ‘ Sharpie * model, total weight of
vessel and cargo4,0001b.? A. From six to eight horse
power.

3) M. F. R. writes: I think of building a
small boat, and would like you to tell me what size
single engine and boiler I should get. Length of boat 32
feet, 7 feet beam. It is' rot to be aflat bottom, and I
want to put on a stern wheel, as our river will not admit
of a screw. What size wheel shall I use, and how wide
should the paddles be? A. About 7 inch cylinder
and 18 inches stroke; wheel 7 feet diameter and 9
inch bucket; vertical tubular_boiler 84 inches diameter
and 6 feet in height.

4) A. L. K. writes: We have here in this
city three telephone lines running parallel for four or
five hundred feet. Two of them use the Bell telephone,
and one the Edison. Now, when they are using the
Edison we can hear evéry word said by listening at
either of the other lines, and they are not within two
feet or more of each other; that is, the lines do not

*1 Car coupling, F. A. Lewis........

runany nearer than that. Can you give the reason?
A. The effect noted by you is due toelectrical induc-
tion. An intermittent or vibratory electric current pass-
ing over a line will indunce a current in a parallel line,
even 1f the two wires be several feet apart. This phe-
nomenon is beautifully illustrated by Hughes’ induc-
tion balance and sonometer, fully described in Sup-
PLEMENT, No. 196.

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

H. J. F.—1. Quartz, decomposed hornblende and
feldspar. 2 Coccolite in quartz. 3. Mispickle and
mica slate. 2 and 3 may carry a small amount of silver.
—J.C. D.—It is metallic antimony, worth about 18
cents per lb. in large quantities.

COMMUNICATIONS RECEIVED.

New Copying Process. By E.P.T.
On Sun Spots. ByE. E. B.
AnotherNew Copying Process. ByE.P.T.

e N —— A ———
[OFFICIAL.]

INDEX OF INVENTIONS

FOR WHICH

Letters Patent of the United States were
Granted in the Week Ending

February 3, 1880,
AND EACH BEARING THAT DATE.

[Those marked (r) are reissued patents.]

A complete copy of any patent in the annexed list, in-
cluding both the specifications and drawings, or any
patent issued since 1867, will be furnished from this office
for one dollar. In ordering please state the number and
date of the patent desired, and remit to,Munn & Co.,37
Park Row, New York city.

Addressing machine, W. E. Woodruff, Jr......
Air compressor, W. R. Eckart. ...
Animal trap, H. Shulenbarger....
Arrow rest for bows, N. R. Streeter
Audiphone, T. W. Graydon ..
Axle box, car, W. G. Mxtchell ..

224,171
224,209

Axle lubricator, car, 8. J. & G. J. Shimer 224,047
Axle, vehicle, J. Conniff..... 224,077
Bag tie, M. Y. Hall ...... 224,180
Ball trap, T. M. Smith.. 224,049
Barrel lifter, V. Brown ..... 224,131

Bed bottom frames, etc corner fa,stening for
connecting, W. F. Moody.......... (TP .. 224,028
Beer, manufacture of, G. C. Holderer..... 224,186
Berth, oscillating ship’s, T. O. L, Schrader. . 224,232
Binder, temporary, J. T. Foster....... . .o 224,164
. 224,163

Bird cage, F. W. Flato
Blind, inside, J. M. Abbott.
Blotter,J. A. Austin
Boot tree, G. W. Badger...
Bottle stopper, J. J. Allison .
Bow, J. B. Robinson
Brake pipe coupling and valve, C. G. Welch

. 223,973
224,124
.. 224,067

. 224,122
. 224,043
. 224,256

Bucket, 80il, S. W. Jones...........ccoeuvueee ... 224,018
Buckle, suspender, G. R. Kelsey... ... . 24,189
Building, fireproof, J. Gilbert.... . 224,173
Burglar alarm, J. Israel .............. . 224,017
Burglar alarm, electric, W. L. Voelker ........... . 224,060

Butter, etc., cover and cooler for, W. E. Barrows. 224,126

Button and stud, N. F. Mathewson... 224,098
Button, detachable, J. P. Carpenter 224,144
Button, separable, J. P. Carpenter....... Teeaseeeee 224,143
Buttons, etc., from filbrous material and powdered

hoof, manufacturing, W. F. Niles... .z........ 224,036
Cake machine, D. M. HOImMES (I)..ccovveeaaes wennnn 9,062

Car coupling, Bayliff & Harrod (r) .

Car coupling, G. H. Wilson.
Car heater, M. Limpert.......

Car ventilator, C. W. Thomas. ........ .. ...een .. 224,248
Carbonates and bicarbonates, manufacture of, A.
[SIR-0:0 o V- F R 224,240

Carpet pads, machinery for making, H. M. Small. 224,053

Carpet sweeper, E. K. Breckenridge... 224,069
Caster, furniture, J. Toler .............coovveane .. 224,249
Casting metals, apparatus for, Taylor & Wailes... 224,245
Catarrh, compound for nasal, G. L. Gorslene..... 224,084
Chandelier, F. Rhind... 224,226

. & L. Demond. 224,154
224,021
224,119
........... 224,112
. 224,059
.. 224208
224,250

Chimney top and ventilator, G.
Chock, gaff-topsail sheet, W. Metzler....
Chuck, scroll, D. E. Whiton
Churn, H. Smelsor.
Churn, H. Van De Water.. ...
Cigar packing press, F. C. Miller ..
Clamp for carrying school books, II. Tollner......
Clay into tiles, etc, machine for pressing and

moulding, 1. Hogeland
Clock, electro-magnetic, D. F. Sweet

Clothes hook, J. W. Drew......... oo e 224,003
Clothes wringer, Lawrence & Kerr ... . 224,019
Coach or harness pad, Cahoone & Teas ............ 223,991
Coffee roaster, J. H. Chamberlin... . 228,993

. 224,102
224,252
. 224,016

Compass, solar, F. Moore
Cooking device, R. B. Wakefleld
Corset, M. Cohn
Cotton opener feed indicator, J. Hill . 224,185
Cotton picker, J. B. Parker . 224,221
Crushing, grinding, and amalgamating machine,

224,087
. 228,982
. 224,014
. 224,039
. 224,111

Cultivator, Blodgett & Smits.
Cultivator, C. D. Carter....
Jultivator, S. G. Pomeroy ...
Cultivator, E. & E. C. Slosson...
Cultivator, sulky, H. R. Burdge
Cymbal, drum, T. W. McKeever
Dental plugger, G. B. Snow
Desk and work box, comb’d writing, A. Wernicke 224,257

Desk, school. J. Glendenning .. . 2,174
Door check, N. Kidney ....... 224,092
Door hanger, T. H. Bottomley ... . 223,985

. 224,106

Dovetailing machine, G. W. Parker..
Draught or tug link, spring, J. F. Miller.
Drawer front, B. A. Armstrong
Dredging machine, Maguire & Alexander..
Egg beater, S. A. Ulmer....
Emery cloth, F. Copeland
Extension table, W.Fay. .cccoiviiiiiiiiiiienanaanns
Faucet attachment and bush, J. A. Vallentine..

Faucet, measuring, W. M. Sack....
Feeding trough, J. W. McNeal

. 24,210
. 224,066 |
. 224,197 |
o247
. 224,078 |
224,007
. 224,057
224,108
224,206 |
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File for packages of letters, F. W. Sanguinet...... 224,230
Fire extinguisher, H. Bohle . 223,984
Fire extinguisher, chemical, J. A. Shepard .. . 224,109
Fireplace, J. H. Beard.. . . 224,129

Gate, J. C. Mendenhall ............. 224.100
Gearing for changing the speed of rotatmg shafts,

B. F. Shaw 224,045
Gearing to shafting, key for attaching, T.G.Morse 224,103

Gimlets, die for forming double twist, A. H &

Glass or chinaware utensils, connecting parts of,
J. Story .o R4120
Grain drier, J. L. . 217

Grain drill, E. Kuhns (r).. 9,066
Grain separator, J. A. Olsou 224,220
Grinding mill balancing device, H. Smlth 224,236
Hammer, horseshoe, H. N. Mallery ..... 224,023
Hammock support, J. Edson ....... .. 224,178
Hatchway doors, operating, G. W. Mouldin ....... 224,215
Heel leveling and surfacing machine, McKay &
Fafrfleld ........cooiiiiiiiiiiiiiiiiiiiieneinnennenn 24,025

Heel piles, machine for forming, C. W. Glidden.. 224,012
Heel slicing machine, C. W. Glidden 224,011
Hitching post, S. M. Furman......... . . 224,083
Hop press, H. W. Mahan... 224,097
Horseshoe nails, machine for ﬂnishing H.A . Wills 224,062
Hydrant, J. Ward 24,061
Ice machines, etc., productlon of cold in, Du
Motay & Rossi
Incubator, E. S. Renwick.
Inkstand, J. H. Wilcox
Insect trap, A. N. Lovelace
Jewelry charm, G. B. Whitney
Jewelry manufacture, device for bending wire
for, A."M. English..
Journal and bearing, car,J. H. McLean..
Knitting machine, B. F. 3haw........
Ladder, step, M. N. Lovell..
Lantern, E. B. Requa........ ......
Lantern, hand signal, W. Armstrong..
Last, L. W. Shorey..
Latch, A. B. Prouty
Lathes, tool post for turning, G. S. Fales..........
Leather, machinery for assorting pieces of, H. P.
Fairfleld
Leveling instruments, tripod head for, L. B.
Denison

224,246
. 224,224
. 224,261

. 224,196
224.260

224,155

Lifting jack, J. S. Kirkwood (r) 9,065
Lighting device, ¢. J. Lawler .. .. 224192
Liquid cooler, C. A. Maus.... .. 224202
Loom, G. Crompton... . 223,998
Loom reed, E. Adamson.. . 223,914
Loom temple, N. L. Allen . 223,976
Lounges, reversible back for, R. L. Fairbank . 224,082
Measure, grain, H. M. Dygert . .......... . . 224,158
Metal worker’s tool, 8. G. Wilcox (r)....... . 9,064
Millstone dressing machine, D. 8. Greenwald..... 224,085
Moulding and perforating plastic substances, ap-

paratus for, A. Stearns..........oo. ciiiiinnenn 224,239
Moss, treating and curmng Spanish, H. T, Cum-

mings . 224,000
Motion transmitter, rotary, C. L. French . 224,169
Motion, transmitting roiary, C. L. French.. . 224,168
Music rest for pianofortes, E. A. G. Roulstone.... 224,042
Musical chart, Cleave & Gordon ...........cceeeee... 223,994
Musical instruments, automatic key board attach-

ment for, W.J.Crane................. ceeeeeeeeen 224,152

Nickel, eléctro-deposition of, J. Yates...
Nursery chair, convertible, H. 8. Hale .
0il, apparatus for extracting, S. G. (‘la.rk
Oil cake, envelope for the manufacture of, Bnt—
tain & King
0il condensing and separating apparatus, coal,
J. H. & W. F. Nicolai

224,087

Oiler and oil bottle, combined, R. Ritter.. .. 224,041
Oscillating engine, J. F. Kingsley... vee 224,093
Oven slide, L. A. Weiner eee 224,255
Overalls. J. B. Glover v 224175
Paper box, wood lined,.J. W. Sprowles . . 224,052

Paper cabinet, E. A. Gilson......... .... 224,010
Paper folding machine, W. Spalckhaver.... ... .. 224,051
Paper pulp from pine leaves, making, C. Fulton.. 224,170
Paper pulp, machinery for grinding wood for,

. 224,002
. 224,162
. 224,001
224,008
223,986
. 224,258
224,080

Pen, stylographic fountain, Fisher & Downes
Pianoforte action, H. Ketten
Pianoforte action frame, upright, C. S. Fischer...
Pipe, collapsible ball for welding, T. J. Bray.. ...
Piston head, J. West .
Pitcher, molasses, B. F. Culver...
Pitman, A. H. Merriman
Plaiting machine, M. A. Maybee .. .
Planter and fertilizer, check row corn, H. F
Graetzel
Planter and fertilizer dxstributer. combined hand
corn, D. A, Swanson.... ...cceee cevneiiiiiiian
Planter, corn, T. B. McConaughey e .
Planter, sod, S. Neill
Plow, J. B. Bruce...
Plow attachment, L. Price..
Plow, reversible, C. C. Brooks
Plow, rotary gang, C. R. Foster.
Plow, sulky, W. A. James
Plow, sulky, A. Lindgren............ .ceeevnnieeenns
Plow, sulky, B. F. Litzenberg.
Plow, sulky, J. B. Neff..........
Poke, animal, J. T. Camp........
Pole, carriage, W. A. Galbraith .
Polishing machine, A. Newhall.... .
Polishing small articles, machine for, G. G. Guild 224,086
Post office bo® door, W. H. Camp. . 224,142
Potato digger, L. A. Aspinwall.... 224,123
Pressure regulator, fluid, Kipp, Jr., & Murphy.... 224,190
Printing machine, plate, A. H. Bogart.... .. 224,131
Printing machine, rotary, G. Bissinger . .. 223,981
Propeller, vibrating, H. K. Shanck .... .. 224283
.. 224,193
.. 224,179
. 224,131

Pump, vacuum, W. H. Guild, Jr

Radiator, steam, G. W. Blake

Radiator, steam, l'udor & Evans................... 224,055
Rag engine, bed plate for paper, G. A. Corser..... 224,079
Railway switch, C. Dobkersley....... . 224,157
Railway switch, C. W. Tarbox ....... .o 24,054
Rattan, machine for working, A. Moritz. .. 224,212
Refrigerator, J. H. Porcupile........ . 224,222

ceee 224,048
ceee 224,130
.. 223,99

Refrigerator building, H. Smith, Jr.
Rocking chair, adjustable, M. F. Bell...

Rocking chair, folding, C. O. Collignon ........

Roller gates, apparatus for operating, H. Allen... 224,121
Rope twisting machine, C. Van Houten ........... 224,058
Rotary engine, L. J. Baker... ..... .. 223,978
Rotary engine, F. H. Cathcart.... . 224146

. 223,089
. 223,990
. 224014

Saddle tree, harness, E. R. Cahoone
Saddle tree, harness, Cahoone & Teas..
Salt, manufacturing fine, T. Higgin..........

Salt wells, cleaning, J. Mason . 224.024
| Salve,J. Myers....coveueuenens . 224,081
Saw mill dog, 1. Craney............ . 228,997

. Q4010
. 224,088
.. 224,115

Scaffold, portable window, J. Skidmore
Scales, balance, G. A. Phifer..
Seal lock, Thomer & Kohazy .




156

Seed drill fertilizer attachment, A. C. Hendricks 224,184 5
Sewing machine, boot and shoe, J. L. Withey 224,063 | »
Sewing machine cutting attachment, J.11.0sborne 224, 29!
Sewing machine sweat lining guide, T.W.Bracher 224,134 |
Sewing machines, darning device to be used with, \

C.G. AKAIM ...oovvenenneennnnes
Shank creasing, coloring, and stampmg machine,

Srientific gm‘crim,
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| Inside Page, each insertion - ==75 cents a line.

Back Page, each in ion = = = %l

sert 0 a line.
(About eight words to a line ?

223,975 E’ngr(;mngs may head advertisements at the same rate :
ine,

by meawrement as tlw letter press. Adver-
s must be 7 atp tion office as early

Mussells & Pray..... T TT T T TP r PP L 24,080 g Thursday morning to appear in next issue.

Shoemaker’s cabinet or bench J. W. Waller
Shutter and operating device, window,W.H.Lotz 224,021
Siphon, Cleminshaw & Randall .. .. 224149
Slate washer, S. S. Newton . 224,033
Smoking pipe, G. K. Rix ........ . 224,101
Soda, making sulphate of, W. J. Menzles vees . 224,101 |
Spark arrester, steam boiler A. Delaney ..
Spinning machines, spindle adjusting mechanism
for, W, T. Carroll
Spinning spindle, G. H. Noble
Spirit meters, recording apparatus for,J. M. Cayce 224,147 !
Spoke driving machine, C. A. Merrill 224 026
Spout, sap, E. W. Savage
Stamp feeder, ore, T. A. Cochrane (r)
Staniping scale beams, etc., machine for L. H.
TruaX...oeoeeeeeennnens .24, 116
Stave making machine, E & B. Holmes . 24,187 ;
Steam boilers, electrical water indicator for, Bo,d |
& Crowley |
Steam boilers, apparatus for supplying fuel to, C.
Smith .
Steam brake, W. L. Card
Steam engine lubricators, equalizing trap for, S.
H. Edgerly.. .
Stone turning lathe, L. B. Clogston.
Stove and furnace grate, E. Bussey .
Stove, gas, W. A. Turner
Stove, hot blast, J. M. Hartman
Stove, kerosene, M. C. Armour.
Straw cutter, W. A. Morgan
Tablet, writing, A. Beach.....
Tapping guard, A. Schindler..
Target, artificial bird, M. Warne
Tea kettle, W. Warwick
Telephone, electric, E. Gray
Telephone, electric speaking, R. G. Brown .
Telephone support, 8. C. Cary..
Tent pole socket, H. Mayer...
Thill coupling, J. E. Klein ....

) i

. 223,988
. 224,089 |
.. 22391
224,104 |
223,980 -
- 24031 |
. 224,254 |
... 224118
... 224013
. 224,138 \
. 24,013
. 224,200 |
.. 224191

Thill coupling, P. P. O’Brien..... . .. 224218
Thill coupling, W, TI. Stevens..... ceee 224,113
Tire upsetting machine, Niblett & Bronk. ... 224,105 !
Tobacco, apparatus for curing, S. M. Candidus.... 224,142
Tobacco box, P. Lorillard, Jr... .. . 225,096
"T'obacco elevator, Gault & Forman.. . 224,112
Tool, compound, A. W. Lyman.. . 224,022
Tool handle fastening, A. E. Taugen 224,244

Tool holder or handle. elastic rubber, A. D. Tyler
Topophone, A. M. Mayer...........
Tree protector, A. G. COOK.......... .
Tricycle, F. Fowler ............
Trimming, C. M. Cooke..
Trunk, B. Bloch
Tubing, making sheet metal D A Ritchie
Type composing apparatus, A. Fraser .
Type distributing apparatus, A. Fraser.
Type writing machine, J. B. Hammond
Vegetable and meat slicer, L. Hornung.
Velocipede, P. L. Davis
Vise for holding saws, J. Mollet ..
Valve, globe and angle, W. 8. Brazier.
Valve, steam, C. H. Burton
‘Wagon lock, G. F. Burton'
Washing machine, W. A. Spencer...

224,251
224,199
223,996
224,165
223,151
223,983
...... 224,228
.. 224,166
224,167
224,183
224,016
. 224,153
. 224211
. 224,133
224,072
224,070, 224,071
224,238

224,088,

Washing machine, T. M. Westfall... cee 24,259
Watches, hair spring stud for, E. Rivett.. . 224227
Water closet signal, D. R. Baker... ........ccoouue. 224,125

Water heating and cooling .apparatus, Mart &

Bradley.
Water wheel, J. L. Bates..
Water wheel, turbine, H. W, Baltz, Sr..
‘Water wheel, turbine, W. B. Farrar...... . ve. 224,161
Wedge for ax and tool handles, G. P. Morrill..... 224,029
Weighing fluids, device for, C. G. Cross............ 223,999
Vells, apparatus for making, J. W. Hammett 224,182
‘Wells. oil saver for oil. C. Jarecki .. 224,090
‘Wheels, making, W. Newlin v 224,215
Whip socket, J. H. Sunderman. ... 224,241
Wick, lamp, G. W. McCormick .... oo 924,203
Wick trimmer, lamp, A. S. Charles. ... 224148
Windmill, J. H. Tevis ....cce...uue eee o . 224,247

224,198 |
vee 224,128
. 223,919

Bateman
Wool oiling machine, F.

‘Wire, apparatus for hardening and tempering, D.
oo 2240127
224,044

. Sargent ..

DESIGNS.

Bell pull, H. Jaworski......
Buckles, P. Hayden
Carpet, W. J. Gadsby.
Carpeting, E. Fisher .
Carpeting, J. Fisher.

11 623 to ll 625, 11,631
..11,626 to 11,630

Carpeting, E. P0OOl€..ccivvueriiiinniinnriieiineennnnes 11,632
Carpeting, C. W. Swapp.. 11,621, 11622 |
Carriage shackles, W. 8, Ward......coco.v vvee voeee 11,641 :

.. 11,620
L 11634
11,639 .

Escutcheon, door, R. Christesen .
Hinge, butt, H. Jaworski...
Key bows, F. W. Mix......,

Knit drawers, S. Conde-.......oo.oeuiiiiiiiinnnnnannns 11,636
Magneto galvanic medal battery, E. P. Caldwell.. 11,637 \
Overshoes, C. A. Ensign 11,638
Types, font of printing, J. M. Conner . 11,642
T'ypes, font of printing, C. E. Heyer..... 11,643

TRADE MARKS.

Aerated waters; J. Matthews
Cigars, H. Grunhagen,
Hosiery, Shaw Stocking Company
Jewelry, imitation diamond, A. Stelnau Jr
Metals for prevention of rust,compound for coat-

ing. A. B. Brown & Sons .....
Shirts, dress, D. McCarthy, Sons & Co.. ..
Tobacco, chewing and smoking, W. J. Yarbrough

& Sons... o 7,812
Tobacco, smoking, I. N. Link 7,805. %,

English Patents Issued to Americans,
From January 30 to February 3, inclusive.

Clothes frame, ¥°. M. Earle, Utica, N. Y.

Explosive compound, M. Tschirner, San Francisco, Cal.
Furnace, puddling, W. Stubblebine, Bethlehem, Pa.
Feather dusters, L. M. Hibbard, Geneva Lake, Wis.
Hobbyhorse, P. Marque, Cincinnati, O.

Hydraulic engine, J. Morton, Philadelphia, Pa.

Lock, registering, H. L. Russell, Blonmington, Ill.
Metals, extraction of, A. C.Tichener, San Francisco,Cal.
Plaiting machines, W. Duffus, Syracuse, N. Y.
Refrigerators, D. W. Sanford et al., St. Louis, Mo.
Sewing machines, N. A. Baldwin, Milford, Conn.
Telephones, E. Marx et al., Ilion, N. Y.

Telephone switches, F. A. Watson, Everett, Mass.

224253 | g3 The publishers of this paper guarantee to adver-

tisers a circulation of not less than 50,000 copies every !
weekly issue.

5

Chromo, Glass, Scroll, Wreath, and Lace Cards,
10c¢c. Try us. CHRoMO CARD Co Northford, (,L

W
- 2401 | CORRUGATED ANI) CRIMPED IRO\I‘\ o 4

FING AND SIDING,
Irou Buildings, R oofs, Shutters

Doors, Cornices Sk lights Bru:l es,
MOSELEY 1RON BRIDGE

B etc.
AND_ROOF CO 5 Dey Street,
New York.

s aluable Tron Property in Kentucky g

FOR SALE.

| The two Iron Furnaces, with about 9,000 acres of land :

.. 24237 attached, formerly the property of the Belmont and .

24,185 | Nelson Iron Company,are offered forsale. Oneof these '
! Furnaces, and lands belonging, is situated in Bullett '

224,159 : County, Ky., on the line of the Louisville and Nashville :

. 224,150 | Railroad, about 20 miles from Louisville. There is 4,500 ;

acres of land attached, with abundance of wood for

224,056 | coaling. A Creek furnishing a plentiful supply of water,

; within 100 feet of the boiler house. A large barn for
: stock, buildings for workmen, a good family residence,
ete., etc., and an abundant supply of kidney ore conve-
nient to the furnace. Near the furnace, and On the
; groundsbelonging, is a sawinill and a large and substan-
tial brick store house. The other furnace tract, contain-
. ingabout the same quantity of land, is in Nelson County,
. Kentucky, about 45 miles from Louisville, immediately
on the Lebanon Branch of the Louisville and Nashville
Railroad. Plenty of ore convenient, wood for coaling,
store house, blacksmith shop, dwellings for workmen,

information, address

BANK OF LOUISVILYVE,
Louisville, Ky.

5 FREIGHT L PASSENGER v~

iz

. SHAFTING PULLEYS & HANGERS

stha Cured

PERMANENTLY by the use of Warren’s Asthma Cure.
Hundreds of cases treated successfully. A harmless
but _eficient preparation, It gives IMMEDIA E RE-
LIEF. Price per box, $2.00; three boxes, $500, six
boxes, $9.00. Sent, postpaid, upon receipt of price. Not
a.quack remedy. hefore the public 20 years. Forsale
by S. B: PALM, Warren, Trumbull County, Ohio.

WANTED.—Salesman foreach State. Salary, $75 to $100
per. month and expenses paid. Goods sold by sample.
D. SHOEMAKER, 246 8. Broadway, Baltimore, Md.

FROOSEDLOLKS IRON

NS SUVER
M ﬁ FFES’EM' ROAD

EN G-IN EERS

y One Hundred Dollars for best plan and

speciﬂea ion of a Lock between Missiesippi River-and
my canal. Lock 200 feet between extreme gates. and 35 .
feet wide. Center gate for small boats. 6 feet of water
on sills at low water and 21 feet at high water. The soil
will bear with safety 1,440 pounds on a square foot.
Plans received at my office, 55 Prytania ‘Street, New
Orleans, La., ug to March 30 1880. Plans not adopted

will be returne
J. H. HARVEY,
55 Prytania Street, New Orleans, La.

Bookwalter Engine.

Compact, Substantial, Econom-
ical, and easily managed, guar-
anteed to work well and give
full power claimed. Engine and
Boiler complete,including Gov-
ernor, Pump, etc., at the low

grlce of
3 HORSE POWER..

6% “ 370 00
Put on cars at Springfield, O.
JAMES LEFFEL & CO.,
Springfield, Ohlo
or 110 Liberty St New York.

5 Perfumed Cards, best assortment ever offered,10¢,
Agts. Outfit, 10¢. CONN. CARD Co., Northford Ct.
WAN TED. —AGENTS FOR THE AUTO-

i maticShading Pen. Bookkeepers buy at si%‘ht Send for
circular and sample writin, J. ES,

)

rﬁ)une Bulldmg, Chicago. I1l.

'HUDSON RIVER MILL PROPERTY, 4

e, for sale or rent. Address SMITH

keeps
Reference, JOHN J. ANGEVINE,

op Koslte Po’
Milton,

.Y

Bank of the Repubhc, N ew York City.

DO YOUR OWN PRINTING.

b 4 Self-Inking Prmtmsg Press, with
@& complete outfit, % arger sizes.
P Catalogue and reduced price list ree.

H. HOOVER, Philadelphia, Pa.

“No.15” PUZZLE, The
H. FULLER, 7 Allen Street, Worcester Mass.

TELEPHON Works 1 mile

Price$3.50. Pat’d
Circulars free.  HOLCOMB & Co., Mallet Creglfaohno

WANTED—BY A FOREMAN MACHIN-

ist, an' engagement after April 1,18%0. Has had ample | |

experience in all branches of machine work. Reference
%resent employers, one of the largest shipping houses of
ew York. AddressJ. E. B., Box 713, New York City.

An_engine that works without
Boiler. Always ready to be started
\ and_ to ive at once full power.
FETY, ECONOMY,

/ CONVENIENCE,

/ Burns common Gas and Air. No
steam, no coal, no ashes, no fires,
no danger, no extra insurance.
‘ Almost no attendance.

THE NEW OTTO SILENT GAS ENGIN

Useful for all work of small stationary steam nn;zme ‘

Built in sizes of <2, 4, and SCHLEICH
SCHUMM & CO., 3046 Chestnut Street, Phila., Pa
H. S, Manning & Co., 111_Liberty St., N. Y., Agents.

© 1880 SCIENTIFI

eatest thing out. 25 centd. |

THIS WORK_IS VERY RELIABLE, AND IS
| STRONGLY RECOMMENDED BY THIS PAPER.

It is undoubtedly the cheapest work of the kind ever pub-
us THE WELL KNOWN REPUTATION OF THE AU-
THOR. I8 A SUFFICIENT GUARANTEE OF ITS VALUE.
B R ———

Alen's Artificers Assistant,

THE KING OF BOOKS!

SIZE, 864 X 6 INCHES; CONTAINS MORE
THAN 700 LARGF, CLOSELY PRINTED PAGES
HUNDREDS OF ILLUSTRATIONS AND DIA-
GRAMS; THOUSANDS OF NEW, RARE, AND
VALUABLE FORMULAS, RECIPES, TRADE
SRCRETS, MATHEMATICAL CALCULATIONS,
TABLES, BUSINESS FORMS, ETC., REPRE-
SENTING NEARLY EVERY TRADE, PROFES-
SION, AND OCCUPATION IN CHRIST'ENDOM,
undisa CUMPLLTE GUIDE IN ALL BRANCH-

: Fitie mesh Cloth Bindmg, Handsome Gilt Ba.ck $2 50
Fine Leather Binding, Library Edition
WILL BE SENT BY MAIL, POSTAGE PAID, TO ANY PART

‘ OF THE WORLD, on receipt of the price. AGENTS
WANTED EVERYWHERE. LIBERAL COMMISSIONS PAID.
H. B. ALLEN & CO.,Publishers, 59 Murray St.,New York.

W FLORAL AUTOGRAPH ALBUM.
llustrated with Birds, Scrolls, Ferns, Flowers, etc. (48
i ages). Covers-and edges elegantly Gilded; also 47
select quotations, all for 15c.; including Outﬂt 75 styles
; Photograph and Visltmg Card: s 250 %ost-pald (stamps
. taken). Agents wanted. DES,

West Haven, Conn.

Iron Gas Pipe For Sale at a Bargain.
2,000ft 3Y in., 12,000 ft. 2 in., 15,000 £t, 13¢ in., 20,000 ft. 8{
, 4,000 £t. ,gm Second-hand Good Pipe, Good Threads,
a.nd Cou lings. Also, 100 Engines and loilers, § to 20
horse, $25) 0 to $500; L.ocomotive and Tender, $1,
ROBERT LOGAN, Oil Clty, Pa.

“PEERLESS N

Dam

Superior in every respect to all other regulators.
est fucl-saving ap
explosion, In o

ppeor Regulator.
The great-

liance ever invented. Insures safety from
rgermz mepntion steam pressure. Illus.cata-

etc., ete. Title to both indisputable. For all further  l0guesent on ‘ppl'cmm" We bet & up and guarantee per-

! formance. Price, $75.00.
: AMERICAN STEAM APPLIANCE CO.
18 & 15 ParkRow, SOLX MANUFACTURERS, NEW YORE.

STEAM ENGINE, CHEAP.

For Sale, a 15 H, P. Steam Engine, of the Root pattern,
in complete running order. Price $140. Mdi be seen at
JOHN HARTRICI? & CO.’S, 216 Water St., New York.

|

'TJOHNR.WHITLEY & CO.
| European Representatives of American Houses, with
First-class Agentsin the principal industrial and agricul-

tural centers and cities in Europe. London, 7 Poultry,
. Paris, 8 Piace Vendome. Terms on application.

. R. W. & Co. purchase Paris goods on commission at
shippers’ discounts.,

<> " RELIABLE”

wEngmes a complete success.
| Prices still 40 per cent. below
those of other makers. Un-
equaled for efficiency, sim hcl-
and dnrabllity Prices
§50 to $400 for
1. P. All complete. with Gov-
emor, Pump, and Heater.

SISCO & CO.,
inldwmsvxlle, N. Y,

HARDWO0OD LUMBER
VENEERS,

Rosewood, Satinwood, French and American
url Veneers. Hungarlan Ash, Amaranth, etc.,
1 find our stock unusually choice

Address, for circular,
HEALD,

Mahogany,
‘Walnut,
| ete. Manufacturers wil
and prices low. Full
planed for Amateur’s use.

CGEO. W. READ & CO.,

186 to 200 Lewis St., New York.

Pond’s Tools,

Engine Lathes, Planers, Drills, &e.

DAVID W. POND, Worcester, Mass.
HENDERSON'S

Combined Catalogue of’

SeenSPrantS

' Sent free to all who apply by letter.
ende n & Co
33 ccrtlandt Street, New York.

DRAWING INSTBUMENTS

Swiss, G 'ermnn Silver, and Brass.
ole Agents for
LTE NEDER’& INSTRUMENTS,
Drawing Paper, Paints, ete.. etc A new illustrated
catalogue sent free by mail. WM. Y.MCALLISTER.
728 Chestnut St., Philadelphia, ‘Pa.

Wood-Working Machinery,

Such as Woodworth Planing, Tonguing, and Grooving
Machines, Daniel's Planers, Richardson’s Patent Im-
Rroved Tenon Machines, Mortlsmg Moulding, and

Saw Machines. Eastman’s Pat. Miter Machines, and

Wood-Working Machinery generally. Manufactured by
! WITHERBY, RUGG & RICHAR DSON,

2 Sa.hsburﬁ Street, Worcester, Mass.
(Shop formerly chcumed by BALL &

GR 0 u N D M ICA.

The best Lubricator in the world. No more hot boxes.

Good for fireproof manufactures of all kinds.
ackage sent to any address on receipt of $1.

ALT EL MICA CO., McLean’s Block, St. Louis, Mo.

i

Patent Journal Box. The best Planer and Matcher ever
ma e. Planing 20 in. wide, 6 in. thick, welght 2,100 lbs y
laning 54 in. wide, 6_in. thick, weight 2500

Ii?,eadmg, Arbor, and Head, extra,$0. Sash, Door,
and Plind Machinery a specialty. Send for descrlptive
catalogzue 1o Rowley & Hermance, Willlamsport. P

C AMERICAN, INC

line of Rare and Fancy Woods

SWEE‘PSTAKESV WITH THE ELLIS|

SPARE THE CROTON AND SAVE THE COST.

Driven or Tube Wells

furnlshed to larie consumers of Croton and Ridgewood
WM. REWS & BRO., 235 Broadway, N.Y.,
who control the pateutforGreen’sAmencan DrivenWeli.

HOULGRAVE’S GELATINE EMULSION.
Additional details by the author in regard to preparing
his celebrated Gelatine Emulsion for photographic pur-
poses, with formulee and full directions for using them ;
recipes for developers, and directions for developmg.
Congamed in SCIENTIFIC AMERICAN SUPPLEMENT, No.

211, Pricel0cents. Tobehad atthis office and from
all newsdealers.

THE FIRST SILO. A PAPER OF GREAT
interest to a rlcultunsts. detailing the mode of con-
struction of the first * Silo ”’ built in America; descri
ing the manner in which it was filled with fodder and
how the ensilage appeared on the day of opening, and
giving the results of the experiments, which were a
success. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 210. Pricel0 cents, To be had at this office
and from all newsdealers.

GREAT LABOR SAVING TOOL,
Chase’s Pipe Cutting
and Threadi A=
chine, for_ Steam, Gas
Fitters, and Machinists for
cutting off and threading
Pipes, Tubes, Round Iron.
Bolts' and Nuts,

A boy with this machine
can do more work thantwo
men with old system. No
other has automatic cut-

off or makes nipples. Send
CHASE MAcHINE Co., 120 Front St., N.Y.

Orders respectfully solicited. H. SLHLARBAUM
Inventors’ Modelmaker, 233 Broadway, New York.

Grain Speculation!

Write W. T. SOULE & CO., Commission Mer-
chants, 130 La Salle St., Chicago, 111., for Circulars,

OBESITY: A FEW THOUGHTS ON ITS
Nature and Treatment. By J.J. Mulheron, M.D. Obe-
sity shown to be an abnormal condition,the result of
a transgression of fixed physiological laws and diff ermg
in this respect in nowise from diseases in general; the
dangers attendant upon it; method of treatment,
bracing diet, exercise, and medication. Contamed ln
SCIENTIFIC AMERICAN SUPPLEMENT, No.210. Price

daYs ;i
for circular.

10 cents. To be had at this office and from all news-
dealers.
OPTICS. BY F. A. HAMILTON. A

very thorough and lucid explanation of the laws which
govern the reflection and refraction of lith and a
demonstration of the proper manner of a {: ying these
laws practically in illuminating dark localp ies, such as
cellarsand subterranean passages. Illustrated with 14
diagrams. (,ontamed in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 210. Pricel0 cents. To be had at this
office and from all newsdealers.

b

Pin-a-4, Chromo, Lily, Lace, Marble, etc., Cards,
in case, 10¢. GLOBE CARD Co., l\orthford Ct.

CAVEATS COPYRIGHTS, LABEL
EGISTRATION, ErC.

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 wnequaled 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,
Registration of Labels, Copyrights for Books, Labels,
Reissues, Assignments, and Reports on Infringements
i 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 Labels, Copy-
rights, Designs, Patents, Appeals, Reissues, Infringe-
ments, Assignments, Rejected Cases, Hints on the Sale
of Patents, etc.

Foreign Patents.—We also send, free of charge, &
Synopsis of Foreign ’atent 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 inventicn that is valu.
able to the patentee in this country is worth equally as
much in England and some other foreign countries.
Five pateits—embracing Canadian, English, German,
French, an:1 Belgian—will secure to an inventor the ex-
clusive mo.iopoly to his discovery among about oNE
HUNDRED AND FIFTY MILLIONS of the most intelligent
people in the worid. The facilities of business and
steam communication are such that patents can be ob-
tained abroad by our citizens almost as easily as at
home. The expense to apply for an English patent is
$75; German, $100; French, $100; Belgian, $100; Cana-
dian, $50.

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

Any patent issued since November 27, 1867, at which
time the I’atent Office commenced printing the draw-
ings and specifications, may be had by remitting to
this office $1.

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

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

A pamphlet, containing full directions for obtaining
United States patents eent 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 ’arlk Row, New York.

BRANCH OFFICE—Corner of ‘¥ and ‘ith Streets,
! Washinaton. D, (.
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Practical and Scientific Books

FOR
EVERY ONE.
LIST No. 4.

Kirk. The Founding .of Metals. Illustrated.
loth, . . . . . . . 2
Kinsley. Self-Instructor on Lumber. Surveying. 1215510.

oth, . . . . . . . X
Kittredge. The Compendium of Architectural Sheet
Metal Work, Profusely illustrated. 8vo. Cloth, $10.00
Kentish.: A Treatise on a Box of Instruments and the
Slide Rule. Illustrated. 12mo, . . . o
Kelley. Speeches, Addresses, and Letters on Industrial

and Financial Questions. 8vo, . . . 3.
System. . 12mo. Cloth,%%.%

8vo.

Kellogg. A New Monetary

aper, . . . . . . . .
Kobell.—Erni. Mineralogy Simplified. A short method
of Determining and Classifying Minerals, by means of
Simple Chemical Experiments in the Wet Way. Trans-
lated from the last German Edition of F. Von Kobell,
with an Introduction to B]ow-]gipe Analysis and other
additions. BKHenri Erni, M.D. 12mo, . 2.50
Kemlo. Watch Repairer’'s Hand Book. Illustrag.lef?i5

12mo, . . . . .
Landrin. A Treatise on Steel. 12mo, . . 3.
Lagkm. The Practical Brass and Iron Founder’s szd295.

mo, . . . . . . . 2.
Lukin. The YoungMechanic. Illustrated. 12mo, $1.75
Lukin. Amongst Machines. 12mo, . . .
Llll}m' The Boy’s Engineer. Illustrated by 30 plt%fie%

2mo, . . . . . . . X
Leroux, A Practical Treatise on the Manufacture of

Worsteds and Carded Yarns. 12 large plates. 8vo, $5.00
Leslie. Complete Cookery. 60th Edition._ 12mo, $1.50
Leffel. The Construction’of Mill Dams. Illustrated b%

58 engravings. 8vo, . . . X . $2.
Lieber. Assayer’s Guide. or, Practical Directions to

Assayers, Miners, and Smelters, for the Tests and As-

says, by Heat and by Wet_Processes, for the Ores of

all the principal Metals, of Gold and_Silver Coins and

&llg}y]rs, and of Coal, etc. By Oscar M. Lieber. 125‘?35‘,

oth, . . . . . . . k
Love. The Art of Dyeing, Cleaning, Scouring, and Fin-

ishing on the Most Approved English and French

Methods. 8vo. Cloth, . . . . $5.
lardner. The Steam Engine. 12mo. Cloth, . $0.75

i Easy Rules for the Measurement of Earth-

works. 8vo. Cloth, . . . . 1.
Moore. The Universal Assistant. A Hand-Book of 50,-

000 Industrial Facts; 443 engravings. 12mo. Cloth, $2.50
‘McCulloch. Distillation, Brewing, and Malting.

2mo, . . . . . . . .
Main & Brown. The Indicator and Dynamometer. 1]-
lustrated, . . . . . . 1.
Main & Brown. Questions on Subjects Connected with
the Marine Steam Engine. 12mo. Cloth, . "
Main & Brown. The Marine Steam Engine, with
numerous illustrations. 8vo, . . . $5.00
Mechanics’ (Amateur) Workshop: A treatise contain-
1nfg plain and concise directions for the manilgulation
of Wood and Metals, including Casting, Korging,
Brazing, Soldering, ilustratse .

vo, . . . . . . .
Martin. Screw-Cutting Tables for the Use of Mechani-
cal Engineers. 8vo, . . . . 50cts
Molesworth., Pocket-Book of Useful Formule and
Memoranda for Civil
Pocket-book form, . . . . . 2.
Napier. Manual of Electro Metailurgy. lllustrated.

8vo, : . : . . . . X
Napier. A System of Chemistry Applied to Dyein&i

and Carpentry.

and Mechanical Engineers.

Table of Reactions for Qualitative Chemical
Analysis. Illustrated by Colors, . . 8.
Neville. Hydraulic Tables, Coefficients, and Kormulse,
for finding the Discharge of Water from Orifices,
Notches, Weirs, Pipes, and Rivers. Thick

12mo, . . . . . . . $5.00
Nicolls. The Railway Builder, Pocket-Book form, $2.00
Newbery. Gleanings from Ornamental Art of eve:
tyle ; wn_from Examples in the British, Sout
Kensington, Indian, Crystal Palace, and other
Museums, the Exhibitions of 1851 and 1862,and the
‘best English and Foreign works. One hundred Plates,
containing many hundred examples. 4to, . $15.
Nicholson. A Manualof the Art of Bookbinding. Il-
lustrated. 12mo, . . . . . $2.25
North. The Practical Assayer, containing easy methods
for the agsay of the principal etals and Alloys.
Illustrated. 12mo, . . . . 50
Normandy. The Commercial Hand-Book of Chemical
Analysis. By H. M. Noad, Ph. D. 'mo, . X
Norris. A Hand-Book for Locomotive Engineers and
Machinists. 12mo, . . . .- .
Nystrom. A New Treatise on Elements of Mechanics.
1lustrated. 8vo, . . - . . $4.00
Nystrom. On Technological Education and the Con-
struction of Ships and Screw Propellers. 12mo,  $1.50
O’Neill. A Dictionary of Dyeing and Calico Printing.

Vo, . . . s . . . 5.
Orton. Underground Treasures: How and Where to
Find Them. Illustrated. 12mo, . . .
Osborn. The Metallurlgy of Iron and Steel. 230 wood
engravings, 6 large plates. 8vo, . . 15.
'he Moulder’s and Founder’s Pocket Guide.

Overman.
12mo, . . . . . . . .
Overman. The Manufacture of Steel. A new and
enlarged edition. By A. A. Fesquet, . . .50
Pallett. The Miller’s, Millwright’s, and Engineer’s

Guide. By Henry PPallett. 1llustrated. 0
Painter. Gilder, and Varnisher’s. Companion : (‘Jontain-
ing Rules and Regulations in ever‘vrthing relating to
the Arts of Painting, Gilding, a,rnishhg, Glass-

Staining, Graining, Marﬁlinz, Sign-Writing, Gilding on

Glasg, and Coach Painting and Varmshin%; Tests for

the Detection of Adulterations on Oils, Colors. etc.;

and a Statement of the Diseases to which Painters are
peculiarly liable, with the Simplest and Best Reme-
dies. Sixteenth Edition. Revised, with an Appendix.
. Containing Colors and_Coloring — Theoretical and

Practical. Comprising descriptions of a great variety

of Additional Pigments, their Qualities and Uses, to

which are added, Driers, and Modes and erations
of Painting, etc. Together with Chevreul’s Princi-

le Harmony and Contrast of Colors. 121;1%3
1oth, . . . . . . . .
Perkins. Gas and Ventilation. 12mo, . 1.25
Perkins & Stowe. A New Guide to the Sheet Iron é'én%

Boiler Plate Roller, . . .. . X
Phillips & Darlington. Records of Mining and Metal-
lurgy; Of Facts and Memoranda for the use of the
Miné Agent and Smelter. Tllustrated. 12mo, $2.00
Proteaux. Practical Guide for the Manufacture of
Paperand Boards. Illustrated. 8vo, . $10.00

B The above or any of owr Books sent by mail, postage
paid, at the publication prices.

Our newand enlarged CATALOGUE OF PRACTICAL AND
SCIENTIFIC BOOKS, 96 pages, 8vo; a Catalogue of Books
on DYEING, CALICO PRINTING, WEAVING, COTTON and
WOOLEN MANUFACTURE, 4to; Catalogue of a choice
collection of PRACTICAL, SCIENTIFIC, and ECONOMIC
BOOKS, 4to : List of Books on STEAM AND THE STEAM
ENGINE, MECHANICS, MA CHINERY, and ENGINE ERING,
4to. List of Important Books on METALLURGY, MET-
ALS, STRENGTH OF MATERIALS, CHEMICAI, ANALYSIS,
ASSAYING, etc., 4to; List of Books on MINING, MINING
MACHINERY, COAT, ete., 4to; two Catalogues of Books
and Pamphlets on SOCIAL SCIENCE, POLITICAL ECONO-
MY, BANKS, POPULATION, PAUPERISM, and kindred
subjects; also a Catalogue of recent additions to our
stock of PRACTICAT, SCIENTIFIC AND ’'I'ECHNICAL
BOOKS, sent free to any one who will forward his

address.
JHHENRY CAREY BAIRD & CO.,
Industrial Publishers, Booksellers, and Importers,
810 WALNUT STRKET, PHILADELPHIA.

THE HOLLY SYSTEM FOR HEATING

cities and villages, under the Holly Patents, is in prac-
tical operation in many places. For economy, comfort,
and convenience, is superior to any other principle,
T.icenses granted to corporations for the use of this sys=
vem. Holly Steam Combinatn.Co., Lim., Lockport, N.Y.

RUBBER BACK SQUARE PACKING.

BEST IN THE WORLD. .
For Packing the Piston Rods and Valve Stems of Steam Engines and Pumps.
B represents that part of the packing which, when in use, is in contact with the Piston Rod.

creates but little friction.

This Packing is made in lengths of about 20 feet, and of all sizes from % to 2 inches square.

JOHN H. CHEEVER, Treas. NEW YORK BELTING & PACKING CO., 31 & 38 Park Row, New York.

-hoto raph Visiting Cards. Cirenlars and 60

P Sampﬁs fol:‘ 10e. SEA%Y Bros., Northford, Ct. BARNLS' PATPE(?\EEE?O(I;; CHINERY
CIRCULAR SCROLL

SAns

?—N\?—f‘soﬁ‘i’“"s’”ﬂfm SAWYERS

SAWS, L.
TISERS, TENONERS, &c.,
workshop business.
¥ COMPLETE OUTFITS for Mechanics
and Amateurs.
MACHINES ON TRIAL IF DE-
SIRED.
£ Say whereyou read this, and send
or

SA“S foractual
HAND B
(FReE COKg
/ Y PAR) of THE WORL D.
0 EMERSON,SMITH & €O.
£ss BEAVER FALLS,PA

40.000

\ OHN BARNE:

ROWBOTTOM' S PATENT DOUBLE LOOPED
SPINNING BAND.
ning and Doubling Frames forWoolen, Worsted
Flax, or other fibrous substances.
KNOTS, neat, speedily adjusted, runs steadily, and
avoids the annoyance of ] i
1S)ound, delivered at the mill. € i

tate kind of machinery, diameter of Driving Cylinder,
g)glt‘i(;x]c)tual length required when in o i

W.F &J S,
. Fockforq, 111.

A New Spinning Band.

Suitable for all kinds of Spin-
Cotton,

THE
FROM BEAUTIFUL EVER~-BLOOMING

ROSES

THE BEST IN THE WORLD.

Is FREE
Lint. Price, fifty cents per
Sample_orders solicited.

tion.
Sole Agents,

T8
DARD, LOVERING & CO.,
o. 10 Milk Street, Boston, Mass. )

Self-lubricating, best in market. Send for circular and
price list to W. OESTERLEIN, 13 Home St., Cincinnati, O.

Our Great Specialty js growing and d«‘,striwtmg these
Beautiful Roses. Wedeliver Strong Pot Plants,
suitable for immegiate bloom, safely by mail at_all post-
offices. 5 Splendid Varieties, your choice, all labeled,
for $1; 1:2 for $:2; 19 for $3; 26 for $4; 35 for K5;
75 for §10; 100 for %13. Send for our New
Guide to Rose Culture—60 pages, elegantl
trated—and choose from over Five Hundred
Sorts. Address

LOOSE PULLEYS.

illus-
Finest

b

THE DINGEE & CONARD CO.,

.Chromo, Tortoise Shell, Cupid:ﬁéito. Floral Cards, Rose Goote L DONARD OO 0., Pa
> s . Pa.

10e¢, Outfit, 10e, BHarn Bros., Northford, Ct.

e T > e - oy TN
. I Ve ‘1/?})\ T oy LN

MAGNETIC B

Il R L N o

\\

As Lightning purifies the Air, so
must Electricity purify the Blood.
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For Imbuing the Human Organism with New Life, Health, and Strength, and for Developing and
Invigorating the Brain.

battery in the back of the brush, as shown in the engraving. Electricity and

HUMAN LIFE PROLONGED, BY ITS USE.

This Brush contains over five hundred flexible magnetized steel teeth, with a complete-galvanie
Magneusm can be applied to

the head or affected parts of the body more evenly and effectually than by any other process ever discovered.
The teeth are so arranged-that they transmit a gentle current of Electricity and Magnetism, producing
frietion without irritation.

By its daily use there will be no sleepless nights, no Softening of the Brain, no Paralysis, no

sudden death, caused by over-taxed merntal powers, or exhaustion of the nervous system. The life of a

Business Man is one of energy,

activity, and ambition. In the interest of his profession he often forgets the

mental taxation he is enduring, until tired Nature gives way under the constant and severe strain of
business, and either Softening of the Brain, or sudden death, is the result.

The daily use of the Electro-Magnetic Hair and Flesh Brush will preveut either of the above terrible

calamities. The Electricity and Magnetism given to the brain by the application of our Brush is its food,

its strength, its vi

r, and its rest. No element seothes or stimulates the nervous system to healthy

activity like Electricity or Magnetism. We guarantee the use of this Brush to be a sure eure for Rheu-

matism, Partial
Mental I‘Desl:‘onden ey, Loss of Mnscularﬁqr

are particularly useful to Professional

Paralysis, Skin Diseases, Neuralgi: Functional Diseases of the Heart,
o Nerve Po\gw"e’::, Nervous Headache, Kidney Disease,

ySpep - and . .
These Brushes ‘should be used daily by the Aged, and by Persons with feeble constitutions; and they
M’e'n, Students, and Children attending school. .
We manufacture two kinds of Electro-Magnetic Brushes. The Electro-Magnetic Hair

Brush, which gives five hundred and forty currenls of electricity, to be used for the head only. The action

of electricit,
on any part of the body, except the head. Price, $3.00. We will send both

fo!
m

on the roots of the hair oftem brings out a_fine growth of hair on bald heads. Price, §2.50.
lectro-Magnetic Flesh Brush gives seven hundred and four currents of electricity, to be used
brushes to one address
If ordered by mail, eighteen cents extra

The *

r $3.00. These brushes will be seut by mail or express.
ust be sent for postage.. Address,

ELECTRO-MAGNETIC BRUSH CO.| .
’ . 192 West Fifth Street, CINCINNATI, O.

When you write please name this paper.

THE
Eclipse Engine

Furnishes steam power for all
Agricultural puri.)oses, Driving
Saw Mills, and for every use
where a first-class and eco-
nomical Engine is required.
Eleven first-class premiums
¥| awarded, including Centenni-
al, 6. - Referto No. 7, issue of
¥ 7, No. 14, issue of ’78,0f SCI-
FNTIFIC AMERICAN, for Edi-
e torial illustrations.
RICK. & CO., Waynesboro, Franklin Co., Pa.

AIR COMPRESSORS.

THE NORWALK IRON WORKS CO.,
SOUTH NORWALK, CONN.

WOOD WORKING MACHINERY,

ANING. G. 4ING. NG,
LMATCH”:AOL%QRT‘Sa .

TENONING,CARVING. -
MACHINES.

WATCH ES. Cheapest in the known world. !
Agentswanted, Address COULTER & CO., Chicago.

6

‘BAND
-~ UNIVERSAL

PEN=)

VARIE Ty W00
J. A TAY & CO.

CINCINNATL,O.U.S.A.

Gold, Crystal. Lace, Perfumed, and Chromo Cards, & SCROLL SAWS

name in Gold & Jet 10e.Clinton ﬁros.CHntonville.Ct.

THE No. 3

Eureka Band Saw

has advantages over any other manu- |
factured. Is first-class In all respects,
cheap, and durable. Also Pony Plan-
ers and Upright Shaping and Variety

Moulding Machines, and a large va-

riety of Wood Working Machinery.
For particulars, address

FRANK & CO.,
Buffalo, N. Y.

D WORKERS

Motto, Gold, Floral, Scroll, Snowflake Cards, 10¢.
Agts. Samples, 10¢. Stevens Bros., Northford, Ct.

50:
SURE

© 1880 SCIENTIFIC AMERICAN, INC

Remedy for baldness. A new growth' of
hair or whiskers guaranteed, or money.re-
funded. Particularsfree. World Manufac-
turing Co., 122 Nassau st., New York.

A the elastic back, which keeps the part B against the rod with sufficient pressure to be steam-tight, and yet

SAWS,
ATHES, FORMERS, MOR- :

escriptive Catalogue and Price |.

DINGEE & CONARD CO'S

EAM PUMPS.

HENRY R, WORTHINGTON,
2239 Broadway, N.Y. 83 Water St., Boston.

THE WORTHINGTON PUMPING ENGINES FOR WATER
W()Rxs—Coml&()mnd, Oondensing or Non-Condensing.
Used in over 100 Water-W orks Stations.

WORTHINGTON STEAM PUMPS of all sizes and for all
purposes.

Prices below those of any
. other steam pump in
the market.

WATER METERS. OIL METERS.

i rHT & SLACK BARREL M
Fﬁﬂlﬁ‘%spzc"muYMé%mY

" JOHN GREENWOOD &CO0.
] ROCHESTER N.Y. )

Foundry Property For Sale.

The property known as Jackson & Wiley’s Foundry,
Detroit, Mich., is offered for sale. The Real Estate and
Machinery will be sold separately. Detailed lists of
Tools can be had on_application.” The foundry has a
: frontage on Woodbridge St., West, of 185 feet,running
i back to Congress St. 230 feet. 'T'he buildings run from
| Woodbridge St. to Congress St. 230 feet, fronting on
Woodbridge St. 125 feet. The buildings are all in geod
order, and machinery in first rate conaition. To parties
desiring to locate a large manufacturing business in
Detroit this property offers unusual advantages, not
. only in thelarge area covered bythe buildings and its
i ample yard room, but in its immediate proximiti to the
' terminus of most of the railroad sente mg in the city,
J and to the Detroit River. For full particulars, address

J. WILEY, 300 Fort St., West, or WM. B. ROBINSON,
335 Fort St., West, Detroit, Mich.

Rocts’ NEw IRoN BLOWER.
4

POSITIVE BLAST.
IRON REVOLVERS, PERFECTLY BALANCES:

IS SIMPLER, AND HAS
FEWER PARTS THAN ANY OTHER BLOWER.
P. H. & F. M. ROOTS, Manuf’rs,
CONNERSVILLE, IND.
S. 5. TOWNSEND, Gen. Agt, | § Sor@rdt St

WM. COOKE, Selling Agt., 6 Cortlandt Street,
JAS. BEGGS & CO., Selling Agts., 8 Dey Street,

W~ SEND FOR PRICED CATALOGUE.

NEW
YORK.

RDEN CALENDAR

FOR 1880. 136 pages, beautifully illustrated. The
best work on Eardeningé It_contains descrllgtlve Ence
list of VEGETABLE AND FLOWER SEEDS
and Choice Plants, with everﬁthin for the ‘Garden.
Copy, with a large Chromo of ngl{ oleus, 10 cts.; plain

copy, 6 cts. for postage. HENR . DREER, Seedsman
and Florist, 714 Chestnut Street, Philadelphia. Pa.

$5. COUNTY RIGIITS. $5.
U

The Eastlake Clothes Stick. Bauder’s Pat., March, 1879.
Saves both time and labor, while the operator receives -
no scalds. Novel in construction, perfect in operation.
Sells everywhere. Price 25 cts. Costs about 2 cts.—
¥r0ﬂts. 1 per cent. County rights—outside of Ohio—
or saje (good for 16 years). Price only FIVE Dollars,
including sample, prepaid. Refer to our P. M. and
County Commissioners. Address
BAUDER & CQ., Birmingham, Erie Co., Ohio.

BRASS AND COPPER TUBES,

A SEAMLESS & 3RAZED.Ivw-

MERCHANT & Co. PHILADA,

SALESMEN A Month and Expenses
selling to DEALERS
SAMPLES FREE. cl A
Send_8e. STAMP to
insure answer. 8. FOSTER & CO., Cincinnati, Q,

legant A utogranh Album, gilt covers, 48

ages, illustrated with birds, scrnlfs, ete.. in colors,
- aug 47 Select Quotations, 15¢. Agents’ Outfit for Cards
(over 60 samples), 10¢, DavIDS & Co., Northford, Ct.

SHEPARD’S CELEBRA’IV‘YEI) 7
0450 Serew Cntting Foot Lathe.

Foot and Power Lathes, Drill Presses,
Scrells, Circular and Band Saws, Saw
‘Attachments, Chucks, Mandrels, Twist
Drills, Dogs, Calipers, etc. Send for
catalogue of outfits for amateurs or
\ artisans.

H. I. SHEPARD & CO.,
<ik331, 333, 335. & 337 West Front Street,

3 Cincinnati, Ohio.

MACHINISTS’ TOOLS.

NEW AND IMPROVED PATTERNS.
Send for new illustrated catalogue.

Lathes, Planers, Drills, &o.

NEW HAVEN MANUFACTURING CO,,
New Haven, Conn.

THE FORSTER-FIR-
MIN GOLD AND SILVER
AMALGAMATING COMP'Y
of Norristown, Pa., will grant
state rights or licenses on
easy terms. This' system
works up to assay, and re-

covers the mercury rapidly.
& Apply as above.
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Ddvertisements,

Inside Page, each jnsertion = = - 75 cents a line.
Back Page, each insertion = - - $1.00 a line.
(About eight words to a line.)
Engravings may head advertisements at the same rate
perlme, by measurement, as the letter press. Adver-
ts must ber d at publication office as early

as Thursday morning to appear in next issue.

¢ The publishers of this paper guarantee to adver-
tisers a circulation of not less than 50,000 copies every
weekly issue.

SUPPLIES FROM
HYDRANT PRESSURE
the cheapest power known.
Invaluable for blowing
Church Organs, running
Printing Presses, Sewing
Machines in holds
Lathes. Scroll
Saws, Grindstones, Coffee
Mills. Sausage Machines,
Feed Cutters, Electric
Lights, Elevators. ete. It
needs little room, no firing
, fuel, ashes, repairs, en-
neer. explosxon or delay,
no extra insurance, no coal
bills. Is noiseless,
compact, steady; will work
at any pressure of water
above 151b.; at 40 1b. pres-
sure has 4-horse power,and
capacity up to 6 or 8 horse
power. Prices from $15 to 8250 8end for clrcular to
THE BACKUS WATER MOTOR CO., Newark, N. J.

Detroit Emery Wheel Co.

Best wheels for Iron and Metal Workers’ use. Write
toJ. COLE, Mamger for Pennsylvania, Lower Lake
Regxons, and North-west, Box 84, Columbus, Ohio; also,
Box 152, Chicago, Il1.

N.B. do not offer a second grade of “low priced
wheels,” as my customers say OUR regular grades are
the most economical IN USE.

Establlshed 1844

JOSEPH C. TUDD
Snccessor to TODD & RAPPERTY
PATERSON, N. J.,

Engineer and Machinist

Flax, Hemp, Jute, Rope, Oakum,
and Bag Machinery. Steam En-

nes, Boilers, etc. Sole Agent for

ayher's New Patent Acme Steam
¥ Engine and Force Pumps combined.
Alsofowner and exclusive manufactu-
rer o;

THE NEW

Baxter Patent Portable Steam Engine,

Thesé engines are admirably adapted to all kinds of
light power for drlving DI lmlng presses, pumping water,
sawing w uf rinding coffee, ginning cotton, and all
kinds of agricultural and mecha,ninal purposes, and are
furnished at the following low pri

1 g:sg Po:er.sléi 1 }4 Horse }’)ower, 8 ; g()

se Power, or 0 ) ¢ 5

Horse Power. )90 4 Hor:g Pov‘;gr: 350
Bend for descriptive circular. Address

Jd. ©. TOIDD,
PATERSON, N J.
Or No. 10 Barclay St.. New York.

INVALID ROLLING CHAIR.

£ (RECLINING)

'Sgnd for Circular to
FOLDING CHAIR CO., New anem Conn.

BOILER CGVERINGS.

Plastic Cement and Hair Felt, with or without the

Patent ““AIR SPACE?’’ Method.
ASBESTOS MATERIALS,

Made from pure Italian Asbestos. in fiber, mill board, and
round packing. THE CHALMERS-SPENCE CO
40 John Street, und Foot of E. 9th Street, New York.

$ 7 7 7 A YEAR and ex%enses to agents. Outfit Free.
«Address P. 1ICKERY, Augusta, Maine.

IF YOU HAVE A GARDEN, YOU NEED

forine

& GARD

GARDENREOSITES,

EN SMALLFRUITS AND

ESTABLISHED 1845,

150 pages. 0ver 800 Illustrations, and a Beautifully
Cnlored Plate of Pansies. ed for 10 Cents.

STRATED AMATEUR’S GUIDE TO
R D KITCHEN GARDEN contain
more pracucal information on gardening than many high-priced
books. Our. list comprises 2,000 varieties Flower Seeds, 1,
varieties Bulbs and Plants, 500 varieties Vegetable Seeds, 500
varieties Potatoes. etc. 220 pages, over 600 illustrations, 2 double-
page colored plates of flowers. Price: paper covers, 35 cents;
‘bound in muslin, $1.00,

BLISS ILLUSTRATED POTATO CATALOGUE.
50 pages. A valuable treatise on the Potato and descriptive list of
all the pnnm&x:l varieties grown. Profusely illustrated. Price
10cents. BLISS & SONS, 84 Barclay St., New York, N..Y.

neat, |

Seientific dmevican,

[MarcH 6, 1880.

Machinery recommended, designed. and tested.

Causes and State Court Cq

EXPERT AID.

Information on all new inventions and processes. Water works for towns and ice machines a specialty.
Analyses and assays.
ark Benjamin’s Scientific Expert Oflice, 31 PAKK ROw; NEW YORK.

Engineers furnished. Ewxperts in Patent

i TRV WA
2608 FRONT ST iy

-~ Pk

Sit

o o
Gear Molding withont Patteras

Seott’s Gear Moulding Machines,

AIR COMPRESSORS & ROCK DRILLS.

DELAMATER IRON WORKS,

Boiler Makers, Engine Builders,
and Founders,
FOOT OF W, 13th ST., North River, NEW YORK.
ESTABLISHED 1841,
RFECT JREE
wY PE LE F& HAND

PORT %LDWER MADE. [
MFG, BY -

4 " THE ON

- BUFFALO,N.Y.
08 GIRCULAR &PRICE LIST.

THE DRIVEN WELL.

Town and County ﬂ)nvileges 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.,
235 BROADWAY, NEW YORK.

The Genrge Place Machinery Agency

Machlnery of Every Description,
121 Chambers and 103 Reade Streets,

ew York.

PORTABLE AND STATIONARY EN,
gines and Boilers, 2i¢ to 15 H. P, Return Flue Boiler,
large fire box, no sparks. Do not fail to send for circular
to SKINNER & WOOD, Erie, Pa.

+BOYLE ICE MACHINE CO.,,

10 N. Jefferson St., Chicago, Ill.
Thebest Ice and Refrigerating Machines of allsizesand
forall purposes guaranteed. Send for circular.

The RumerPatent Single Iron Plane

Made of extra quality tron,
practical lJabor saving tool. (‘uts
against the grain equally as well
as with it. Can be adjusted in-
SEe stantly to cut a coarse or fine
shaving, and excels any double
iron 'Flane ever produced., Address LAFLIN MANU-
FACTURING CO., North Elm Street, Westfield, Mass.

ORGAN BEATTY PIANO

NEW ORGANS £33 Stops, 3 set Golden Tongue Reeds, & ()ct’s,
Knee Swells, Walnut cue, warnt’d @ years, Stool & Book $98.
New Pianos, $143 to $255. ¢~ Newspapersent Free.

Address Daniel F, Beatty, Washington, New Jersey.

HARTFORD
STEAM BOILER

Inspection & Insurance

COMPANY.

W.B.FRANKLIN,V. Pres't. J. M. ALLEN, Pres't.
J. B. PIERCE, Sec'y.

TH TANITE CO,
STROUDSBURG, PA. _

EMERY WHEELS AND_CRINDERS.
«LONDON=9 St. Andrews St., Holborn Viaduct, E.C.
LIVERPOOL—42 The Temple, Dale St.

ROCK DRILLING MACHINES
AIR COMPRESSORS.

MANUFACTURED BY Byp eicuRock Dritt 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
Ge&xl'ing specially adapted to Flour Mills. Send for

ogue.

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

COLUMBIA BICYCLE.

A practical road machine. Indorsed
by the medical profession as the most
healthful of outdoor sports. Send 3
cent stamp for 2§Ba¥e catalogue, with
price list and f formation, or 10
cents for catalogue and copy of The
A Bicycling World.
THE POPE M’F’G CO.,
89 Summer Street, Boston, Mass.

FRIEDMANN’S PATENT

EJECTORS

Are the cheapest and most effective machines
in the market for

Elevating Water and Conveying Liuids

from Mines, Quarries, Ponds, Rivers, Wells, Wheel Pits ;
for use in R. R. Water Stations, Factories, etc. They
aresplendidlyadagted for conveying liquids in Brew-

THE BEST ARE THE CHEAPEST.

 FLEETWOOD and DEXTER
SCROLL SAWS,

Warranted the most Accurate and Du-
rable. he TRUMP Lathe CHUCK,
3 ror small drills—%4 and under. 3 jaws,
S self-centering.strong. and true.
$1.50 to $2.25. Send for circular.
TRUMP BROS. M E CO.,
1lmingt0n, Del.

ROOFINC.

For stee or flat roofs. Applied by ordinary workmen
atone-t! ird the cost of tin. Circulars and samples free.

T. NEW, 32 John Street, New York.

ELEVATORS,

- All kinds qf Hoisting Machinery a

eries, Distilleries, Sugar Refineries, Paper Mills, Tanner-
ies, Chemical Works, etc. Send for illus. catalogue to %’ﬁg‘“lﬁwers tef%}-l ' pa’;‘éé"“léf-‘s 333
NATHAN & DREYFUQ. Freight. Iron Furnace Lifts, Port«
able Hoists.  STOKES & PAHRISH
Sole Manufacturers, . YORK. 30th and Chestnut St., Phila, Pa.
. A. HARRIS

Steam Fitters'& Plumhers Supplies.

STURTEVANTS FAN BLOWERS.
ALBERT BRIDGES, 46 Cortlandt Street, New York.

WOO0OD SOLE SHOES,
The cheapest, most durable,
warm, good looking, and tho-
rough’l waterproo shoe. Par-
ticularly adarte to Brewers,
Miners, and all classes of labor-
ers. Send stamp for circular
and price list.

CHAS. W. COPELAND,

122 Summer St., Boston, Mass.

WJOHNS

ASBESTOS

ROOFING

The Asbestos Roofing (with whlte or light ay Fire-
proof coatin%) is now in use in parts of e world,
and is the only reliable substitute for tin. It i adapted
for steep or flat roofs in all chmates It costs only half
as much as tin, and can be ea Fury applied by any one.

§F~Notetheaddress,send samples. and be sureand
get the genwine, which is manufactured only by

H.W.JOHNS M'F’'G CO,,
87 Maiden Lane, New York,

Sole manufacturers of genuine Asbestos Liquid Paints.
Boiler Coverings, etc.
== Descriptlve Price Listsfree by mail.

For showing heat of
Pyrometers- Ovens, Hot lglmst, Pipes,
Boiler Flues, Sl‘l)eerheated Steam, Oil Stills, ete.
HENRY W. BULKLEY, Sole Manufacturer,
149 Broadway, N. Y.
PATENT

Steam Hoisting Machines.

Four Sizes—4 to 10 Horse Power.
The Four Horse Power will raise
1,200 Ib. 150 ft. per minute., Other
sizes in proportion.

NOBLE & HALL,

.ERIE, PA.

THE PICTET
ARTIFICIAL ICE COMPANY, Limited,

Ice Machines to make from 20 pounds per hour to 50 tons
per day, at 36 Cortlahdt St., New York. P.O.Box 5083,

Lathes, Planers, Shapers

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

other.
WILBRAHAM BROS. 3
2318 Frankford Avenue,

PHXLADELPHIA.

The New York Ice Machine Company,

21 COURTLANDT STREET. RooM 54.
Low Pressure Binary Absorption \ystem.

Advantages over other Machines.
Makes 25 percent.more Ice. Usesonly !4 water of con-
densation. No Pressure at rest. Pressure in running,
14 pounds. Seif-lubricating. No Leaks, non-inflamma-
ble. No action on Metals. Easy Attendance.

’
YXERLBEARD ELLXIR
in froma20to30days, Thess

RELIABLE

25eta, 3 for
& CO Bol-Ap:.:g’llllin:lll.

TRY

THE LEHIGH
EMERY WHEEL.

For catalogue and prices, address

LEHIGH VALLEY EMERY WHEEL Co,,
WEISPORT, PENNA.

B. W. PAYNE & SONS; CORNING, N, Y.

ESTABLISHED 1840,

Patent Spark-Arresting En-

Allothers wuhrfa:t,

ines,mounted and on skids.

Vertical Engines with wro't
:boilers. Eureka Safety pow-
ers with Sectional boilers—
can’t be exploded. - All
with Automatic Cut-Offs.,
jFrom $150 to $2,000.

Send for Circular. State

where you saw this,

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 clrcular.

SCREW PRESSE!
STILES & PARKER PRESS CO., Midd]etown. Ct.

Working Models

And Experimental Machinery, Metal or Wood, made to
order by J.F. WERNER, 62 Centre 8t.,

PERFECT

NEWSPAPER FILE

The Koch Patent File, for é)reserving newspapers,
azines, and pamphlets, has been recently improved
price reduced. Subscribers to the SCIENTIFIC AM.

ERICAA\ and SCIENTIFIC AMERICAN SUPPLEMENT can be
supplied for the low pﬂce ot $1.50 by mail, or $1.25 at the
office of this per ¥ board sides ;3 Inscription
“SCIENTIFIC AME RICAN % in gilt. Necessary for
every one who wishes to preserve the paper.

ddress
MUNN & CO,,

Publishers SCIENTIFIC AMERICAN

HANNELS

The attention of Architects, Engineers, and Builders
is called to the great deeline in Brices of wrough
STRUCTU ON.

[t is believed that, were owners fully aware of the small
difference in cost which now exists between iron and
wood, the former, in many cases, would be adopted,
thereby saving insurance and avoidlng all risk of inter-
Tuption to 8in consequence of fire. Book of de-
tailed i nformation furnished to Architects, Engineers,
and Builders, on application.

© 1880 SCIENTIFIC AMERICAN, INC

I’ROVIDENCE R, I, (PARK STREET),
1x minutes walk West from stati‘gm
er_.o

HARRIN-CORLINS ENGINE

With Harris’ Patented Improvements.
from 10 to 1,000 H, P,

PuLLeys

rices, Largest assortment. A, &
» 37,39, & 61 Lewis St., New Yox'l&

BROWNSPAT.SP||T

hafls.Hangers,

At low
BROW,

1880. 1880, 1880,

The Srientific Amevican

THIRTY-FIFTH YEAR.

VOLUME XLJI. NEW SERIES.
The publishers of the SCIENTIFIC AMERICAN beg
to announce that on the Third day of January, 1880, &
new volume was commenced. It will continue to be
the aim of the publishers to render the contents of the
new volume as attractive and useful as any of its
predecessors.

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

This widely circulated and splendidly illustrated
_paper is published weekly. Every number contains six-
teen pages ot 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, Hortlculture, Natural History, etc.

All Classes of Readers find in THE SCIENTIFIC
AMERICAN 4 popular reswme 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. Tt 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 THE SCIENTIFIC AMERI-
CAN will be supplied gratis forevery 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 remitis by Posta) Order, Draft, or
Express. Money carefully placed inside of envelopes,
securely sealed, and correctly addressed, seldom goes
astray,but is at the sender’srisk. Address all letters
and make all orders, drafts, etc., payable to

MUNN & cCoO,
37 Park Row, New York.

To Foreign Subscribers.—Under the facilities of
the Postal Union, the SCIENTIFIC AMERICAN is now sent
by post direct fromNewYork,with regularity,tosubsecrib-
erg in Great Britain, India, Australia, and all other
British colonies; to France, Austria, Belgium, Germany,
Russia, and all other European States; Japan, Brazil,
Mexico, and all States of Central and South America.
Terms, when sent to foreign countries, Canada excepted,
$4, gold, for SCIENTIFIC AMERICAN, 1 year; $9, gold, for
both SCIENTIFIC AMERICAN and SUPPLEMENT for 1
year. Thisincludes postage, which we pay. Remit by
postal order or draftto order of Munn & Co..37 Park
Row, New York.

HE “ Scientific American is
ENEU JOHNSON & CO.’S

rinted with CHAS.
NK. Tenth and Lom-

*# bard Sts., Philadelphia, and 50 Gold St., New York.





