[

v T—’
(Entered at the Poat Office of New York, N. Y., as Second Class matter.

Copyright, 18985, by Mnan & Co.)

A WEEKLY JOURNAL OF PRACTICATL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES.
VoL LXXIL Ng 14.] ) NEW YORK, APRIL 6, 1895 | 93.00 A YEAR.

WEEELY

o, -
<y, '
e "/4/’1/0{'/4'4”//- A i : il

1. The tranamitter. 2. The recelver. 3. Diagram of trapsmitter. 4. Diagram of receiver. 5. Section of film. 6. Section of lMined film. The portrait at the n corner 13 that of the inventor .
electro of the picture made by the apparat The engraving at the right is another pictare printed from an electro of the pictm?ep:lde by the apparatas. POSIRENEND 5

THE AMSTUTZ ELECTRO-ARTOGRAPH.—{(See page 215.]

© 1895 SCIENTIFIC AMERICAN, INC.



210

Scientific American,

[APRIL 6, 1895,

Srientific  Dmerican.

MUNN & CO., Editors and Proprietors,
PUBLISHED WEEKLY AT
l\o. o()l Blu()ADWAY NEW YORK.

MUN\.

0. D A. E. BEACH.

TERMS FOR THE SCIENTIFIC AMERICAN.

une copy, one vear, for the U. 8., Canada or Mexico..
One copy. six months for the U. S Canada or Mexico. .
One copy,one year.to any foreign countrv beleuging to Postal U

Remit by postal or express money order, or by bank draft or check.
MUNN & CO., 361 Broadway, corner of Franklin Street, New York.

The Ncientific American Suppiement

is a distinct paper from the SCIENTIFIC AMERICAN. THE SUPPLEMEN'T
18 issued weekly. Every number contains 16 octavo pages, uniform in size
with SCIENTIFIC AMERICAN. I'erms of subscription for SUPPLEMENT,
$5.00 a year, for the U. 8., Canada_or Mexico. $6.00 a
countries belonging to the Postal Union. Single copies 10 cents. Sold
by all newsdealers throughout the country. See prospectus, last page.

Jombined Rates.—The SCIENTIFIC AMERICAN and SUPPLEMENT
will be sent for one yvear, to one address in U. 8., Car.ada or Mexico, on
receipt ot seven dollars. 'I'o foreign countries within Postal Union eight
dollars and fifty cents a year.

Building

year to forelgn

Edition.

THE ARCHITECTS AND BUILDERS EDITION OF THE SCIENTIFI? AMERI-
CAN is a large and splendid illustrated periodical, issued monthly, con-
taining floor p.ans, perspective views, and sheets of constructive details,
pertaining to modern arcnitecture. FEach number is illustrated with
beautiful plates, showing desirable dwellings, public buildings and archi-
tectura’ work in great variety. T'o builders and a!i who contemplate build-
ing this work is invaluable. Has the largest circulation of any architec-
tural publication in the world.,

Single copies 25 cents. By mail, to any part of the United States, Canada
or Mexico, $2.5) a year. To forelgn Postal DUnion countries, $3. 00 a year.
Combined rate for BUTLDING EDITION with SCIENTIFIC AMERICAN,to one
address, $5.00 a year. To foreign Posta] Union countries, $6.50 a year.
Combined rate for BUILDING EDITION, SCIENTIFIC AMERICAN and SUP-
PLEMENT, $9.00 a year. To foreizn Posml Uniorn: countries, $11.00 a year.

Export Edition of the scientific American,

in which is incorporated “L.A AMERICA CIENTIFICA E INDUSTRIAL,” or
S»anish edition of the SCIENTIFIC AMERICAN, published monthly, uni-
form in size and typography with the SCIENTIFIC AMERICAN. Every num-
ber contains about 50 pages, profusely illustrated . Itisthe finest scientific,
in lustrial export paper published. It.circulates throughout Cnba, the
W st Indies, Mexico, Central and South America, Spain and S]SJamsh Ppos-
:123sions—wherever the Spanish language is spoken THE SCIENTIFIC
AMERICAN EXPORT EDITION has a large guaranteed circulation in all
commercial places throughout the world. .00 a year, post paid to any
P ur of the world. Single copies 25 cents.

Manufacturers and others who desire to secure forelﬁn trade, may
ll:we large and handsomely displayed announcements published in this
edition at a very moderate cost. MUNN , Publishers,

361 Broadway, New York.
{®~ 'T'he safest way to remit is by postal order, express money order,
gllaté or bank check. Make all remittances payab]e to order of MUNN

%~ Readers are specially requested to notify the publishers in case of
any failure, delay, or irregularitv in receipt of papers.

NEW YORK. SATURDAY, APRIL 6, 1895.

Contents.
(INustrated articles are marked with an asterisk.)

Aerial cableway, the Brxghton. .

Alpiue indicator, the*. ..

April, heavens in.

Asbestos adapted
wants,

Astigmatis

Building
6467)

219
219

(64 -
Car coupler, Dunlap o |
Car coupler, Sissom’s*..
Car fender craze, the...
Chemist, chances of a...

Derelicts, Vesuvius destroying.. 218
Dlsappearances, mysterious. 216
Electric carriaze, Jeantaud’s*.... 213
Electricity, ,ntmospherlc 21

Electricity, the nature of
Blectro-artograph, the*....... ),
Exposition, nternatlonal \dex1-
can, 18%... ......... . 21
Fire eaters, Parisian*. .
Gases. liquefaction of.
Gas well, natural, Ohio*..
Horseshoe. Richardson’s train- 9
ing*

House, an attractive*.............
Inventions recently patented....
Lead pipe manufacture, the*
Magnesium toreh, a*... .
Mechanics, tinest in the world. .
Paper, indigo_blue .
Patents and_inventions exhibi~

{0 [ .
Patonts, desl 212
Patents gr anted weekly record. 221
Patent statute, an unjust........ 215

Pictures, telegraphing*...... 209, 215
Power transmission, friction of
(6465) ceee 221

Schoonlroom ventilation.

Sculpture society exhibition
Shipboard lodgings for seamen..
Soap bubbles, photographing*,..
Steam boiler return system, the

Trusts, patent.
Tuberculosis in cattle............ . 212
Wagon tongue support. Dehm’s* 212

TABLE OF CONTENTS OF

SCIENTIFIC AMERICAN SUPPLEMENT

No. 1005.

For the Week Ending April 6, 1895.

Price 10 cents. For sale by all newsdealers.

PAGE

I. ARCHITECTURE.—Construction of a House of Constant Temper-

ature.—A ecuriously built house, recently erected at Chamonix,
with details.—2 illustrations.....................oo 0 ciiieiis Lo,
ASTRONOMY.—Brooks’ New Korm of Reflector Telescope.—A
reflecting telescope without central perforation.—1 illustration..

The Eclipses of 1835.—Diagram of eclipses of the present year.—

TAllustration ..........o. i it tiiiiiiiiies ciieseeieeiieranas
I11. BIOGRAPHY.—Arthur Cowper Ranyard.—Death of the cele-

brated mathematician and astronomer.—Notes of his life. .
IV. BIOLOGY.—Some buagestlons on the Origin and Evolution of

‘Web Spinning ia Spiders. - I'he work of spiders and the utility of '

1L
. 16066

the contour of their webs....
V. CHEMISTRY.—New Light on Cod "
proper treatment of thls substance
Nm‘o% n l«lxatlon in Algze.— An importaut paper in bio-chem-
iery he phenomena of the l]lEI‘lfYIHE‘ PrOCESS ....veuueurnannans 1
Some Remarks of *‘Argon.”—By BOHUSLAV BRAUNER.—A
further contribution to the important and interesting subject of
the new element ... ... . . iiiiiiiiiiiiiiiiiaeaieaaes
VI. CIVIL ENGINEERING.--Drainage of Mexico.—The Tequlx-
quiac Tunnel.—The aramage of the Valley of Mexico.—The pro-
cess of conductmg the WOrk ... ... .. ..o i e
VII. ELECTRICAIL NGINEERING —Electrical Engineering De-
velopmeuts Abroad.—Notes of recent developments in electricity
VIIl ENT() MOLOGY.—The Bombyx of the Pine.—A caterpillar at-
tacking the pine trees of France and how they are destroyed.—A
triumph of applied eutomolooy —2illustrations ........... .. .. 16067
IX. FURNITURE.—A Sofa Bookcase.—A beautiful article of furni-
ture illustrated.—1 illustration . 16059
X. GEOLOGY.—The Cause of the Movement of Glaciers.—By P. i
ﬂxntmsov —Glacial action ard its power and role in geological
LT o U,
XI. M EDICAL AND HYGIENE.-Cramps as a Sign of Diabetes.—
ote of interest to medical diagnosticians
XII METALLURGY.—Crucible Tool Steel.—
The production of cast steel m Russia............................. ...
The Cyanide Process on the Witwatersrand.—(Transvaal gold
fields.)—A description of the much discussed process as success-
fully applied in Africa
Tltamum *Bv HENRI MOISSA
nium and its properties
\IIll ‘uleELLANF‘OUb —The In

NAVI(:ATION —The Deflection of the Magnetic Needle. ~A
valuable paper on this subject from the standpoint of the navi- 1

XI

XV PHOTOGRAPHY —War Photographv.—A balloon as used in .
thle ;wl'ar between China and Japan for the taking of photographs. 1
—1 illu;

XVI. R‘AILROAD ENGINEERING.—Locomotive Lifting Tackle.—
Apparatus fur raising locomotives from thetrack for use in loco-
motive sheds and repair shops.—1 illustratien....................... 1

XVII. TRAVEL AND EXPLORATION.—Peking.—By THOMAS
CHILD.—Description of the great Chinese city, by a twenty years
resident.—1 illustration.............oeeovev ceviins 1

T'he South Pcle and its Problems.—By Bef:
the New York Geographical Society.—A proposed tripto the Aut-
arctlc regions and methods of exploration and hopes of the ex-

XVl[I TYPOGRAPHY —Calendoli’s Type Set.ing Machine.—A type
setting machine with keyboard by which entire words can be
sm]ultaneously struck, with details of the machinery.—7 illustra-

X]X VWTLR!NARY SCIENCE.—Robert Bonner on Horseshoeing.
—A valuableand practical paper, giving the views of the great
borse fancier......... teeetertesentanansennans ceveeas « eeeessecansannn

PATENT TRUSTS.

A decision of unusual interest and possible impor-
tance has recently been made by Judge Baker, of the
United States Court for the District of Indiana. If
upheld by the Supreme Court, it is likely nullify, to a
great extent, the existing laws relating to patents.

By theeighth section of the Constitution, Congress is
empowered ‘‘ To promote the progress of science and
the useful arts, by securing for limited times, to
authors and inventors, the exclusive right to their re-
spective writings and discoveries.”

Here is a clear and express provision by which a spe-
cial class of trusts or monopolies may be set up, which
are to be exercised and enjoyed by the individuals to
whom they are granted.

It remained for Congress to provide suitable enact-
ments for carrying into practical effect these constitu-
tional monopolies; and this has been done in the series
of statutes known as the patentlaws.

In accordance with the constitutional declaration,
these laws provide that the original and first invent-
or of any new and useful improvement may obtain a
patent and enjoy the exclusive right to make, sell and
use his invention, and grant rights to others to make,
sell and use during the short period of seventeen
years, after which, the invention becomes public prop-
erty and all the people are free to use it.

The object of the framers of the Constitution was to
stimulate the studying out of new inventions, so that
the people at large might be always supplied with
multiplied successions of new and diversified indus-
tries; for by industry we thrive ; by industry the re-
sources of a country are developed, and the people
made wealthy, happy and contented.

The marvelous industrial growth of this country,
and its fame throughout the world as the originator
and exemplifier of new industries, attests the wisdom
of the fathers in writing into the Constitution that pro-
vision by which exclusive privileges—monopolies or
trusts, if any one prefers so to call them—might be
granted to authors of new inventions. This provision
of our great charter is positive and permanent ; at any
rate, it cannot be changed without the assent of
three-fourths of the forty-four States composing the
present Union.

The decision of Judge Baker to which we have re-
ferred is that given in the case of the National Har-
row Company, a New Jersey corporation, agents for
or owners of a number of harrow patents, forming, it
isalleged, a harrow trust. The company sued certain
parties in Indiana for infringement of one of their
patents. T'he defense was, not that they did not in-
fringe, but that the Harrow Company was a trust,
whose object was not to manufacture harrows, but to
control the trade in and put up the price of harrows ;
objects which, they pleaded, were contrary to public
policy and which the court ought not to aid or enter-
tain. Judge Baker accepted the defendants’ plea and
the bill for infringement was dismissed. The judge
ruled as follows :

“So far as I can perccive, the complainant is or-
ganized to receive assignments of the legal title of
harrow patents, to grant back licenses to assignors to
use and enjoy the same, to collect from each member
of the combination or trust $1 as a license fee for each
harrow manufactured and sold, to regulate and con-
trol the price at which harrows may be sold by the
members of the combination, and to prosecute and de-
fend all suits involving the alleged infringement of
such assigned patents.

‘It seems to me that such a combination is illegal
and that its purposes are violative of sound public
policy. The common law forbids the organization of
such combinations composed of numerous corpora-
tions and firms. They are dangerous to the peace and
good order of society, and they arrogate to themselves
the exercise of powers destructive of the right of free
competiition in the markets of the country, and by
their aggregate power and influence imperil the free
and pure administration of justice.

“Complainant says that its title to the patent in
question is valid, and that it has a lawful right to its
protection from invasion by a stranger, regardless of
the objects and purposes of the combination which it
represents. On the other hand, the defendants con-
tend that to give its title protection would be to give
aid to the unlawful purposes of the combination. In
suitsat law itis doubtlesstrue, asa general proposition,
that a wrongdoer will not be permitted to dispute the
legal title of one in possession of money or property
by showing that the title thereto was unlawfully ac-
quired, or that the owner intends to apply it to an un.
lawful use. I have strong doubts whether this rule
ought to apply to a suit in equity, where nothing but
clean hands and a good conscience will move the court
to act. The combination represented by the com-

ez | Plainant is not illegal in any other sense except that

the law will not lend its aid to the accomplishment of
its purposes. The common law does not prohibit the
making of such combinations. It merely declines

!after they have been made to recognize their validity
, by refusing to make any decree or order which will in
]
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any way give aid to the purposes of such combina-
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tions. It seems to me that the court cannot sustain
the present bill without giving aid to the unlawful
combination or trust represented by the complainant.
The question is not free from doubt; but in case of
doubt I feel it my duty to resolve it in such a way as
will not lend the countenance of the court to the crea-
tion of combinations, trusts or monopolies. They
have already grown to alarming proportions, and
courts, to the full extent of their powers, ought to dis-
countenance and repress them.”

If this is good law, it would seem that the provision
of the Constitution and the laws of Congress concern-
ing patents are of less value than has been supposed.
Every patent granted is a monopoly or trust. Very
few inventors or their agents are manufacturers. In
general, the chief aim of every patentee is to establish
a trust, or, in other words, to hold the exclusive control
of the prices for which his invention may be used by
others; and in this way he is supposed to be able to
gather 1n the reward which the Constitution and the
patent laws have promised him.

Whether an inventor or his agent or assign owns
one harrow patent or eighty-one patents makes no
difference in respect to his right to the protection of
the laws that secure to him the exclusive control of
his inventions.

The substance of Judge Baker’s ruling appears to
be that patents are trusts; that trusts and monop-
olies have grown to alarming proportions ; therefore,
patentees of new inventions, or their assigns, in their
pursuit of infringers, are to be discountenanced, re-
pressed, deprived of their constitutional rights and
thrown out of court without a hearing.

Temporary patent trusts were regarded by the
framers of the Constitution as highly expedient and
desirable methods to promote the prosperity of the
country. An experience of a hundred years confirms
the soundness of their judgment. More than seven-
eighths of our manufacturing industries were founded
on patent trusts. Almost every new industry that
springs up in these days has a patent monopoly for
its basis. Is it possible Judge Baker is correct when
he denounces these trusts as dangerous to the peace
and good order of society, illegal, and violative of
sound public policy ?

That patent trusts are, for the short timethey exist,
destructive of the right of free competition in the mar-
kets of the country, we unhesitatingly admit. They
were expressly intended to be destructive of competi-
tion. In no other way could the inventor enjoy the
exclusive right to make, use and sell his-invention.

That the free and pure administration of justice was
not only imperiled, but actually denied, in the patent
trust case above cited, we are also compelled, with re-
luctance, to admit. But we hope and believe no such
miscarriage will take place in the higher court to
which an appeal will doubtless be taken.

—_— O r—
THE HEAVENS IN APRIL.

Venus is queen of the evening. In thc course of the
winter we have seen the celestial primacy pass from
Mars to Jupiter, and now Jupiter in turn vields place
and Venus asserts her superiority over her great belted
brother. Still, conspicuous and beautiful as she ap-
pears, Venus is only at the beginning of her career as
the evening star. During the coming month she will
gain nearly 17 per cent in brilliancy. In the telescope
she presents the form of a gibbous moon. 1t is much
to be regretted that so little attention is paid to the
study of Venus in the great observatories of the world.
It is true that the excessive brilliancy of the planet
renders the detection of its surface markings difficult,
yet that fact should not deter those who have instru-
ments of great power at their command from doing the
very best that can be doue to discern the real features
of a globe which, at regular periods, not only ap-
proaches the earth nearer than any other planet ever
does, but which, most of all, resembles our planet in
magnitude and situation. All things considered, it
seems to me that we should look to Venus rather than
to Mars for an analogue of the earth. Venus gets
almost twice as much light and heat from the sun as
the earth receives. Mars getsless than half as much as
the earth. Remembering the vivific power of the sun-
beams, which way should welook for life? We do not
go toward the frozen poles. but toward the glowing
equator, when we seek the wonders of animate exist-
ence.

At the beginning of the month Venus is in Aries; at
the end in Taurus.

Jupiter remains at the feet of the Twins, moving
slowly eastward, and at the close of the month he will
be almost between the two third magnitude stars Mu
and Eta Geminorum. His cloud-enveloped globe still
presents a magnificent appearance when viewed with a
good telescope.

Mars, stripped of his splendors, and hardly recog-
nizable in his abasement as the brilliant red orb that
commanded all eyes last autumn, is approaching the
prince of the planets as if to pay him obeisance. On
the 25th they will be in conjunction, Mars passing on
the north side of Jupiter, at a distance of a little less
than a degree and a half. After that date their po-
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sitions will be reversed, Jupiter being to the west in-
stead of to the east of Mars as heretofore.

Saturn is advancing in the eastern heavens and can
be well seen after midnight. Itis now in Virgo, a little
more than ten degrees directly east of the first magni-
tude star Spica, and it is interesting to compare the
light of the planet with that of the star. The former
appears slightly larger than the latter, but it does not
sparkle as Spica does, and it is not so white. The won-
derful rings of Saturn can be viewed with a three inch
telescope.

Uranus remains near the fifth magitude star Nu in
Libra, while Neptune is still between the golden horns
of Taurus, a little above a line joining the fifth mag-
nitude starsz and Iota.

Mercury is toonearthe sun in the morning sky to be
observed.

The month begins with the moon near first quarter
in Gemini. The phase occurs on the 2d, at half past 4
P. M. The moon fulls on the morning of the 9th, in
Virgo, and reaches last quarter on the evening of the
16th, in Capricornus. New moon oceurson the 24th, at
8:11 P. M. The moon will be in perigee half an hour
before midnight on the 6th and in apogee at 7:44 P. M.
on the 18th.

The moon’s planetary conjunctions occur in the fol-
lowing order: With Jupiter on the 1st at 4:10 P. M.;
with Saturn on the 10th at 2:42 P. M.; with Uranus on
the 11th at 1:27 P. M.; with Mercury on the 23d at 11:48
P. M.; with Venus on the 27th at 5 P. M.; with Nep-
tune on the 27th at 6:05 P. M.; with Jupiter (second
visit) on the 29th at 4:27 A. M.; with Mars on the 29th
at 6:56 A. M.

Venus and Neptune will be in conjunction at 6 P. M.
on the 29th. The planets will be three degrees apart,
Venus being situated on the north.

A few phenomena of Jupiter’s satellites in Eastern
standard time follow: On April 2, at 5:27 P. M., the
shadow of satellite 1V will pass upon the planet’s disk,
and will pass off at 7:51 P. M. On April 4, at 9:52 P.
M., satellite I will pass upon the planet’s disk; its
shadow will follow at 11:07 P. M., and will remain upon
the disk until after the planet has set. Or April 13, at
6:19 P. M., satellite I will enter upon the planet’s disk;
its shadow will follow at 7:31 P. M., and will be half
way across at 8:40 P. M. On the same evening, at 8:27
P. M., satellite I1 will be occulted by passing behind
th2 planet. On April 21, at 8 o’clock 59 minutes and
59 seconds, satellite I will reappear from eclipse in the
planet’s shadow. Watch for it on the eastern side of
the planet at a distance of about half the diameter of
the disk. GARRETT P. SERVISS.

— e r———
THE CAREER OF A CHEMIST-A REJOINDER.

The pathetic lament of J. G. L., on page 130 of the
SCIENTIFIC AMERICAN, who acknowledges his career
to have been a failure, has but little to do with the
sentiments expressed in the article, ** Or the Choice of
a Career,” that appeared some weeks previous. There
are men, yes, and worse, who have not succeeded in
the life work planned for them, not because they were
incompetent, but because they were lacking in that
peculiar ability of persisting in spite of obstacles that
is typical of the best Americans. Grant had it and
showed it when he wrote the famous sentence, ** 1
propose to fightit out on this line if it takes all sum
mer.” Goodyear had it when he persisted in his
efforts to accomplish the wvuleanization of rubber,
although he became an object of ridicule and was
called an India rubcer maniac. Eriesson had it when
he built the ‘‘cheese box on a raft” that saved the
Union on March 9, 1862, by driving the Merrimac under
cover. Castner had it, too, when the electrolytic pro-
cesses for the production of aluminum threatened the
annihilation of his patents. He did not say, ‘1 am no
bookkeeper,” *‘I cannot accept a position .as a drug-
gist,” ‘‘I cannot enter a shoe store as a clerk, norcan I
work as stevedore.” No. He did what Grant did the
close of the first day at Shiloh—namely, he gave orders
for ‘‘an advance all along the lines the next morning.”
Finding the benefits of the aluminum process taken
from him, he created the sodium industry.

I wonder if J. G. L. knows anything about the his-
tory of Amwmerican chemistry. Prof. Chandler came
to New York and acccepted his appointment at the
then newly organized School of Mines without salary,
because he knew that he could make something ont of
it. His gratuitous services tothe Board of Health
in this city resulted in the creation of the office of
chemist in that department for him. The younger
Silliman organized a school of chemistry in the base-
ment of one of the buildings in Yale College, and the
result is the Sheffield Scientific School. He received
no salary at first.

Coming back to recent years, Remsen knew what he
was about when he set Fahlberg to work on those com-
pounds among which he discovered saccharine. I am
afraid there is no place for J. G. L. among chemists,
and there are many who are like him. But, on the
other hand, Lafayette, among our colleges, advertises
for young men to study chemistrv. Edward Hart,
who fills the chair of chemistry there, said in 1893, in
his address before the chemical section of the American

Association for the Advancement of Science, * In the
Lehigh Valley, Pennsylvania, a district which took
the lead in the iron district, there were not at that time
[1868] more than two or three persons capable of mak-
ing an analysis. Now the number of persons who
would come under the same head, most of them actu-
ally engaged in such work, is fifty.” Dr. Peter T.
Austen, of the Brooklyn Polytechnic Institute, finds
places forall his graduates, and even in the same issue
of the SCIENTIFIC AMERICAN as J. G. L.’s communica-
tion calls attention to ‘‘an invention needed.” By
the way, Dr. Austen, since his return from Germany
in 1876, has never found that his *‘ training and school
ing ” have made it necessary for him to regret his
choice of a profession. If J. G. L. will dine with him,
as I have done, and hear of the opportunities thathave
come to him, he will wish he was that kind of a chemist.

Perhaps J. G. L. may think that there is nothing
practical in these hastily written notes. There are
some persons who cannot be led ; they must be driven.
When 1 think of the good work that is being done by
our chemists through the United States, I feel that
there is no cause for despondency. Indeed the future
is brighter than ever before. I wish iny many friends
in the chemical profession would testify in full to what
I know only in part. If Dr. C. A. Doremus would tell
what he has done for the improvement of glass, or Dr.
G. W. Drummond would tell what he has accomplished
in the manufacture of paints, or H. M. Murphy would
tell what he has done for the varnish industry, or if
Dr. Waldron Shapleigh would tell what he has accom-
plished for the economic production of the rare’earths
for artificial illumination, or if E. K. Mitting would tell
what he has done for the soap industry, or if Dr.
Charles M. Shepard would tell what he has done for
the development of a tea industry in the country, or,
last of all, read what Prof. H. W. Wiley has done for
the sorghum and beet sugar industries. By talking
with these men and learning what they have done then
perhaps J. G. L. will appreciate what it is to be a
chemist. It is such men—and perhaps my illustra-
tions are not the best ones—who are making great
strides in the advancement of our American industries,
and the time is steadily approaching when American
genius will make these United States the greatest in-
dustrial country of the world.

The French government sent to the World’s Fair,
held in Chicago during 1893, as its special representa-
tive, Prof. A. Haller, of the technical school in Nancy,
to study the advances made in industrial chemistry as
shown by the exhibits there. His report, which has
just been issued, and sent to ine by him, contains the
following paragraph concerning the States. He says :
**No nation in the world possesses such wonderful
natural resources and in no other country is it possible
to produce under equal conditions of cheapness. And
the time will come when it will have men educated to
appreciate this condition of affairs and who know the
state of European industries. Then the artificial con-
ditions that have existed for almost a half a century
will come to an end.”

I commend this article to J. G. L.

@

New Englanders the Finest
World.

Hiram 8. Maxim, the inventor of the Maxim gun,
who has had a large experience during many years in
manufacturing in various countries, and who ranks
personally as a great mechanical expert, has the follow-
ing to say, in a recent interview published in the New
York Sun, touching the skill of the mechanics of dif-
ferent countries :

“Regarding the comparative skill of'mmechanicians—
American, French, British. Spanish, German—it would
be impossible for me to mention one nation that excels
in everything. Each nation has its own peculiarities
and its own specialties. So far as my experience goes,
and I have had a great deal of it, I should say that the
New Englanders are the finest mechanies in the world.
I think any one who has investigated the subject will
have to admit this. The tools which are designed and
made in New England are incomparably ahead of
those made in any other country. There is nothing in
Europe that can at all compare, for instance, with the
tools made by Brown & Sharpe, of Providence, R. L.,
Pratt & Whitney, of Hartford, Conn., and the Ameri-
can Tool Company, of Boston. The Americans also
excel in the manufacture of revolvers and sporting
rifles, while for wood-working tools and machinery
they are far ahead of all other nations. They are also
ahead in automatic machinery for working metals and
also in boot and shoe machinery, etc. There are, per-
haps, about as many great inventions made in the
United States as in all the rest of the world. The
English may be considered the most skillful manufae-
turers of high class woolen goods. They are quite
equal to any in the manufacture of velvets and plushes.
The hand-made double-barreled guns used for sport-
ing purposes havereached ahigher degree of excellence
in England than in any other country. The English
also have a leading position as builders of ships and
marine engines. Microscopic and photographic appa-

Mechanics in the

ratus is also very well done in England.
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“I find that the Germans are very good mechanics;
they are quick to appreciate the advantages of a new
system and to adopt it. The German tool makers
have profited very largely by the introduction of
American tools. Only a very few such tools, as, for
instance, milling machines, ete., are imitated in Eng-
land, but the Germans’ imitate every mortal thing of
any value made in the States, and their work is only
slightly inferior to that of the Americans. I have
purchased and compared genuine American tools with
German imitations, and have found that the castings
of the former are sounder and stronger, and that the
deviation from truth, though very small, in the Ger-
man tools is three or four times as great as in well
made American machines. The Germans excel in all
sorts of cheap bronze articles, colored printing, ete.
‘While the Austrians are very backward in tool ak-
ing, they excel in leather work.

“The Frenchmen are all-round good mechanies.
The imitations of American tools made in France are
nearly as accurate as the genuine articles themselves,
while their instruments of precision are quite as accur-
ate as those made in the States, but they are not made
in quantities as is done there, and so the price of the
French instruments is four or five timesas great as the
American. The French are a nation of workers; they
seem to like it, and I believe, everything considered,
the Frenchman is the best mechanie in Europe.

“In regard to Spanish mechanics, the number of
manufactured articles which the Spaniard excels in is
exceedingly small. Steel work inlaid with gold and
silver and Damascus steel are their specialties. Sowme
of this is very beautifully executed, and perhaps supe-
rior to anything else that is done in the world.

‘“Forty years ago England was by far the greatest
manufacturing nation in the world. In America, if
any one wanted a good saw, a good plane, a reliable
file, or a chisel that could be depended upon, he in-
sisted that it should be made in England ; nothing
except of English make would bring a fair price. At
the present moment the Americans not only make their
ovwn tools, but are exporting largely to England. At
the time when it was necessary to pay forty per cent
duty on Englishsteel to get it into the United States the
Americans purchased it, paid the forty per cent duty,
manufactured it into twist drills and other small articles
paid about one and a half times the daily wage de-
manded in England, and sold at a price considerably
below what the same work could be produced for in
England a much better article than ever had been
made in England. Take the Morse twist drills, for in-
stance. I have no doubt that these are largely manu-
factured from English steel on which a duty has been
paid. Still, they are very largely sold in England to-
day. Infact, if anybody wants a reliable one, they al-
ways demand the American drill made by the Morse
Twist Drill Company.

‘A few years ago while in St. Petersburg I visited a
large dealer inhardware. I asked him where his tools
came from. He said: *‘Originally we got nearly
everything from England. At the present time the
very cheap and poor tools are made in Russia, the com-
mon tools that we sell to everybody are made in
Germany; we get a few articles from France. From
England we only buy a few Stubs’ files, reamers, and
engraving tools, while our very high priced instruments
of precision, such, for example, as micrometer calip-
ers, squares, scales, rules, etc., come from the United
States.” He told me that the sale of Euglish goods
had fallen off lately so much that he was only selling a
small fraction of what he originally sold.

‘“Some few years ago, if any one in Europe wanted a
drill press, a turning lathe, a planer, or shaping ma-
chine, he was sure to get it from England. When
the German government decided to make their rifles
on the American interchangeable plan they purchased
from Messrs. Pratt & Whitney, of Hartford, Conn.,
about $1,500,000 worth of American tools. These were
brought to Germany, and a very enterprising manu-
facturer in Berlin, seeing the great advantage of the
American style of tools over those of European make,
established a factory and commenced to build them on
a very large scale. To-day this enterprising manufac-
turer has not only practically driven the English tools
from the market on the Continent of Europe, but he is
also sending tools to England and selling them at
prices considerably below those of English tools, and
moreover, as they are close copies of American de-
signs, they are found to be much handier aud better
adapted to the.work than tools of English design.”

o
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Good Business Maxims,

Carefully examine every detail of your business. Be
prompt in everything. Take time to consider and then
decide positively. Dare to go forward. Bear trou-
bles patiently. Be brave in the struggle of life. Main-
tain your integrity as a sacred thing. Never tell busi-
ness lies. Make no useless acquaintances. Never ap-
pear something more than you are. Pay your debts
promptlv. Shun strong liquor. Employ your time
well. Do not reckon upon chance. Be polite toevery-
body. Never be discouraged. Then work hard, and
you will succeed.—Notes and Queries,
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A COMPOUND OR DOUBLE HORSESHOE.

The illustration represents a shoe of which one sec-
tion forms a light racing shoe, to be permanently nail-
ed on, while the other, much heavier section, is re-
cessed to fit over the racing shoe, and is temporarily
nailed on over it, the shoe being thus used in its com-
pound form when the horse is in training. The im-
provement has been patented by Mr. Erasmus Rich-
ardson, of Esbon, Kan. The outer shoe furnishes the
weight desired for training purposes, while the light
inner section preserves its sharp edges for a good hold
upon the ground, reducing the liability to slip, and
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RICHARDSON’S HORSESHOE.

lightening the horse’s feet to enable him to do his best
work. The invention is also designed to lighten the
expense of shoeing, lessening the putting on and pull-
ing off of shoes and the consequent additional mutila-
tion of the hoof.
—_— e r——
A TWIN-JAW, AUTOMATIC CAR COUPLER.

The engraving represents a coupling of the Janney
type, the uncoupling of which may be effected from
the side of the car, while the improvement affords
convenient means for making linked connection with
a disabled coupling or one of the ordinary link and pin
style. A patent has been granted for this invention
to Mr. William Dunlap, of No. 1222 Sixth Street, San
Diego, Cal. The peculiarly formed knuckle piece has
a tail piece which extends nearly at right angles from
the latching head, and the ears on the drawhead and
the knuckle piece receive a pivot bolt with a collar
which is countersunk, there being a locking toe in the
head of the bolt. The bolt is made in two portions,
its main lower portion affording a swing joint for the
knuckle head, and a strong spiral spring, having its
upper terminal attached to the bolt head, is attached
at its lower end to a collar on the upper part of the
main lower portion of the bolt. A spline or feather
key in the side of the pivot bolt interlocks with a
groove in the knuckle piece, and when the parts are
in place the torsional force of the spring is exerted to
normally throw the free end of the tail piece forward,
as shown in Fig. 1. In the rear of the drawhead is a

lateh bar, as shown in the sectional plan view, Fig. 2,
a recess in the bar affording space for a guide rod sur-
rounded by a spiral spring, one end of which abuts
against the front shoulder of the recess, while its other
end abuts against a lug in the lower wall of the draw-

1

DUNLAP'S CAR COUPLING.

head. The latch bar is withdrawn by a cam block on
a shaft which extends to one side of the car, where it
is provided with a crank, the free reciprocation of the
latch bar being permnitted when the ecrank hangs pen-
dent, as shown in Fig. 1. On the meeting of two cars
provided with this coupling, the knuckle heads pass
each other and rock the tail pieces rearwardly, the
front ends of the latch bars then engaging the tail
pieces at the same time that the knuckles become
lockea in coupled position, which is shown in Fig. 2,
the uncoupling being effected by turning the crank
handle to release the latch bar, as indicated by the
dotted lines. To couple with a car having an ordi-
nary link and pin coupling a vertical perforation is
made centrally near the front of the drawhead pro-

per, to receive a common coupling pin, the tail piece
being also similarly perforated with the like object.

Asbestos Adapted to DModern Wants,

The uses of asbestos are almost innumerable. Ground
fine and combined with colors and oils by a secret pro-
cess, it makes a beautiful paint, which is said to go far
toward fireproofing the surface to which it is applied.
Various kinds of roofing are also made by treating
strong canvas with a combination of asbestos and felt
and backing it with Manila paper. It is extensively
used for roofs of factories, railroad shops, bridges,
steamboat decks and other places where there is danger
of fire.

Nearly every one has seen the thick asbestos felt
covering for steam pipes and furnaces. Asbestos
cement is sometimes used for hot blast pipes and fire
heated surfaccs. As a packing for locomotive pistons,
valve stems and oil pumps it is almost indispensable.
It is also made into ropes and millboards, which can
be used almost everywhere. Asbestos cloth is being
used more every year. Some States require theaters
to use an asbestos drop curtain to protect the audience
if the scenery catches fire. Some very beautiful drop
curtains have been made, and the ordinary spectator
cannot distinguish them from real cloth.

The yvarn is knit into mittens for workers in iron and
glass, says the Chicago Record. Goldsmiths use a
block of asbestos to solder upon. Combined with rub-
ber — vulcanized — asbestos has almost innumerable
uses as an electrical insulator. In this form the sub-
stance resembles ebony, and is about as hard. The
cloth is also of the greatest importance for acid filters
in all kinds of chemical processes, for the reason that
no acid will eat it.

Asbestos is found in a good many hundreds of places
in the world besides Italy and Canada, but the fibers
are nearly all too splintery and brittle. Rich deposits
have recently been found in Wyoming, California and
Montana, and the United States may soon come to
the front asa producer of the substance. In 1893 Cali-
fornia produced 50 tons of asbestos, valued at $2,500,
while Canada sent out 6,473 tons, valued at $313,806.
A good mine of asbestos is more valuable than a gold
mine, and as the substance becomes better known and
more used it will be still more precious. The time
may not be far distant when firemen will be clothed in
suits made from asbestos.

-
>—+&

Commission on Tuberculosis
in Cattle,

The first annual report of the State Commission on
Tuberculosis in Cattle has been presented recently to
the State Legislature of New York. The investiga-
tions have been carried out with great care and
thoroughness and the report contains much valuable
information. It is not generally known that the sta-
tistics show that tuberculosis causes one in every
eight deaths in this State. This fact, it will be seen,
makes the work of the commission of the utmost im-
portance.

The present commission was constituted in May,
1894, to make a special inspection of the prevalence,
distribution, mode of inspection and general behavior
of tuberculosis in cattle. The work which furnishes
the material for this report was confined to a given
area which was considered comparatively free from in-
fection. In this district 947 animals were examined,
and of this number 66 were condemned and slaughtered.
A large proportion of these animals were common
stock, and all breeds of cattle seemed to be affected
alike. Tuberculosis in cattle has been found wherever
examinations have been made. It has been discovered
that the general diffusion of tuberculosis is due to con-
tagion. The disease has been found to spread with
certainty when the animals are housed together. The
affected animals often show no evidence of the disease
by objective signs. Often the diseased animals gave
plentiful supplies of milk. The commission therefore
urges that a scientific inspection be made regularly.
It recommends that some central authority be estab-
lished which will exercise a strict supervision. The
commission has conducted experiments with the im-
ported Koch tuberculin and with the tuberculin
from the Bureau of Animal Industry at Washington,
and has found them equally valuable. As far as
possible, the object lessons given by the commission
have reached all who might profit by them. Many
dairymen in consequence are now engaged in examin-
ing their own cattle. The trouble and expense of dis-
seminating this knowledge is certainly justified by the
importance of the work.

OO

First Report of the

Design Patents.

In the case of ‘the Braddock Glass Company v. Mac-
beth, for infringement of a design patent for a lamp
chimney, the United States Circuit Court of Appeals,
third circuit, upheld the well-known rule of law in
such cases and decided in favor of the plaintiff. The
court said : ‘ The novelty of a design is to be tested,
not by investigation of the means employed for its
creation, but by ocular comparison of the design itself
with the prior designs in the art.”
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AN IMPROVED WAGON TONGUE SUPPORT.

The device represented in the engraving may be
quickly and easily applied to the wagon axle without
in any way weakening the latter. The improvement
has been patented by Mr. John F. Dehm, of San
Diego, Cal. It consists of plates attached centrally to
the front and rear sides of the axle by means of bolts,
elongated lugs on the outer face of the front plate
being apertured to form sockets to receive spring-sup-
porting arms. The latter are preferably of stout wire
and have a vertical section held in place in the socket
by a set screw, the vertical and horizontal sections of
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DEHM’S WAGON TONGUE SUPPORT.

the arms being connected by a coil. It is not necessary
to connect the spring arms to the tongue.
_———tr——
Exhibition of Patents and Inventions,
York City.

The above exhibition at the Grand Central Palace,
this-city, has attracted considerable attention during
the past few weeks and is drawing to a close. A num-
ber of ingenious inventions have been shown, the ex-
hibition as a whole somewhat recalling the American
Institute annual fairs. We cannot well undertake to
particularize the things which were to be seen there.
Edison’s kinetoscope, Lennard’s bullet proof coat., any
number of car fenders, Mr. Webb’s beautiful model of
the New York Central locomotive, Empire State,
and Leistner’s building blocks being among those
which first met the eye. The latter are a most in-
genious addition to the building resources of the
child. Six different bars comprise a set, and of such
bars a hundred or more are supplied in boxes.

AN IMPROVED CAR COUPLING.

The illustration represents a simple and inexpensive
coupling, adapted for automatic coupling and con-
veniently manipulated for uncoupling from the
side of the car. The improvement has been pat-
ented by Mr. Jasper A. Sissom, of Galena, Kansas.
The drawhead! has two intersecting chambers of
differing diameters, in which a pusher rod is sup-
ported to slide endwise, the rod having a head
block at its front end and guide blocks at about its
middle, while at its rear end is a tail block. A heavy
coiled spring on the front end of the bar tends to hold
the head block against the throat piece of the draw-
head, there being alsoa re-enforcing spring at the rear
of the tail block. The coupling link is flattened at its

New
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SISSOM’S CAR COUPLING.

ends, and is placed in position for coupling by being
pushed against the head block, compressing one of the
springs and permitting the pin to drop by gravity, the
spring then pushing the link against the pinand hold-
ing the link in the position shown in the illustration.
A yoke frame clamped upon the forward portion of
the drawhead, and having a cross bar connecting its
side members, affords a vertical guideway for the coup-
ling pin, which is connected with the inner end of a
lifting rod extending to one side of the car, the pin
being raised to uncouple by successively resting the
adjacent part of the rod on rack teeth on one of the
side bars of the yoke frame. A car having only the
ordinary link and pin coupling may be readily coupled
with one provided with this improvement.
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The Holly Gravity Return System,

In a steam engine plant, this system is designed to
return the water of condensation and entrainment
without employing a pump or trap, by means of a
simple open circuit, returning the water from below
the boiler as if the boiler was below the surface. A
single system receives and delivers the condensation
from all the separators, drips, cylinder jackets, ete.,
effecting a saving of coal by returning the water to
the boiler at very nearly boiler temperature. The
system does not involve any mechanical movement
and requires no attention after it is once put in op-
eration. It has been placed in some of the best

and water supply complete. Roof is shingled, but
slate would be better at a slight additional cost.

Size, 48 by 67 over all, except steps. Height of first
story, ten feet; second story, ten feet; cellar, seven
feet.

—_—— -
JEANTAUD'S ELECTRIC CARRIAGE.

In the interesting competition of automobile car-
riages organized in the month of July, 1894, by the
Petit Journal, every one remarked with great surprise
and much regret the absence of electric carriages.
Only one was entered, and that was held in the custom
house by various formalities. We have already de-

carriage there is suspended an electric motor that
transmits motion to the hind wheels. A commutator
is placed .in front. Beneath the driver’s foot there is a
pedal that controls a circuit breaker and the brake.
The weight of the vehicle and transmissions is 1,078
pounds, and that of the aceumulators 925, inclusive of
615 for the plates and 3810 for the liquid and the boxes.
The motor weighs 240 pounds. Admitting an average
weight of 330 pounds for two passengers, we reach a
total weight of 2,578 pounds.

The source of electric energy consists of a battery of
accumulators of the Fulmen type, of 21 elements dis-
tributed through 7 boxes of 3 elements each. Each of

Fig. 1.—JEANTAUD’S ELECTRIC CARRIAGE.

equipped power stations in the country, and is now
being put in at the power station of the Metropoli-
tan Traction Company, of New York City.

P —

AN ATTRACTIVE HOUSE.*

The very attractive house represented herewith
in perspective is estimated to cost $5,500. The cost
of building materials and labor varies of course in
different localities, but this is the estimate stated in
American Homes, published at Knoxville, Tenn., for
that section of the country.

The first story is of brick and the second story of
shingles. Gables tinbered and plastered. The stair-
case in the front hall is so arranged as to make the
hall a nice, comfortable sitting room. On the stair
landing is a handsome art glass window, producing a
beautiful effect, both from inside and outside. Four
pairs of sliding doors throw all the main rooms and
hall practically into one room. The second floor has
four large chambers, but the number may be increased
by reducing their size.

The interior is finished on first floor in hard woods
for main rooms, and whitewood stained or painted for
second floor. Cellar under entire house. Plumbing

* Engraving from American Homes, published at Knoxville, Tenn.

seribed some models of such carriages devised by vari-
ous amateurs, but we must recognize the fact that up to
the present the electric carriage has left much to be
desired in its operation and has not given very satis-
factory results. Must we blame the source of electric
energy and the complex transmissions from the motor
to the wheels for this ? The blame might be equally
ascribed to all these parts.

Mr. Jeantaud, a carriage maker of Paris, has just
made a long stride toward the electric carriage. He
has been studying this question, he tells us, for about
fifteen years. He has had the wisdom to mature it
without stopping at the results of anincomplete inven-
tion, and to ever seek a really practical solution and
one capable of industrial application. He has finally
succeeded in constructing a carriage which, after a
trial by Mr. Michel Levy, engineer of mines, has been
authorized to run freely around Paris.

Fig. 1 gives a general view of the carriage, which
is a four-wheeled phaeton with a seat for two and
with accumulators. There is a box placed in the
rear for the reception of the latter. In front is the

steering axle, which is the same as the one now em-
ployed in all automobile carriages, which Mr. Jean-
taud was the first to apply, and which is provided
with a long rod within reach of the driver.

Under the

PERSPECTIVE VIEW OF AN ATTRACTIVE
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Fig. 2—DETAILS OF THE MECHANISM.

these accumulators contains 29 pounds of plates and is
capable of furnishing, in normal operation, a capacity
of 300 amperes-hour at a discharge of 30 amperes, of
240 amperes-hour at 40 amperes, and of 210 amperes-
hour at 70 amperes. It will be remarked that it is a
question here of discharges reaching as high as 3
amperes per pound of plates. In some particular cases,
and certainly exaggerated ones, Mr. Jeantaud has
been able to obtain discharges varying from 80 to 180
amperes, but for an hour and a half only. The ca-
pacity was 11 amperes-hour per pound of plate in the
first case cited above and 7°5 in the last. The accumu-
lators are mounted in tension, and keep this coupling
constantly. From these figures, it may be remarked
that the new accumulators are distinguished by a
great capacity and by the high discharge that they
are capable of furnishing, in resisting jarrings and
shocks. These properties they owe to their very
structure. The plates, which we have been able to
examine at the works of the company, are formed of
an internal mounting with honeycombings that are
filled with active material, and the whole is inclosed
between two celluloid plates containing apertures of
small diameter. These celluloid coverings are in turn
united and cemented at the top and bottom. A series
of similar plates is grouped between them and mounted

HOUSE.
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as in ordinary accumulators. These elements can
thus be submitted to shock, jarring and variable dis-
charges. The active material remains in the recep-
tacles, and the accumulator undergoes no deterioration.
These are observations that Mr. Jeantaud has been
able to make with the accumulators that he has em-
ployed in his carriage and that he has very often sub-
mitted to difficult experiments.

The motor is a series one constructed by the Com-
pagnie de Fives-Lille. It produces 26 horse power at
an angular velocity of 1,200 revolutions per minute,
and an industrial rendering of 74 per cent, with the
bobbins of the inductors mounted in tension. Upon
coupling these latter in quantity, the duty may reach
4'4 horse power at an angular velocity of 1,300 revolu-
tions per minute. The industrial rendering is then 70
per cent. The motor is suspended from the carriage
box by flat springs, which deaden the shocks at the
moment of stoppages. As we shall see further along,
arrangements have been made to allow the motor to
follow the inflexions of the carriage box without the
teeth of the transmission gearing ceasing to mesh
normally.

Fig. 2 (No. 1) gives an internal view of the transmit-
ting mechanism, and the figures in the upperright hand
corner represent the arrangements adopted for the dif-
ferential system. The transmission of the motor is
realized without chains and pertains to the Gaillardet
model. It is effected through the intermedium of a
shaft revolving in two pillow blocks fixed to the axle
and carrying at its two extremities two pinions with
straight toothing, I and H, engaging with two drums,
J and K, toothed internally. These two drums are
fixed to the hubs of the wheels of the carriage. The
shaft mentioned above carries a gearing, C, which is
mounted upon a Cardan jointand is directly controlled
by the pinion, B, of the motor, A. We cannot dwell
too long upon these internal arrangements, but the
details of the various pieces, C D, of the Cardan joint,
and of the pieces, E, F and G, of the differential system
may be seen in Fig. 2.

The maneuvering of the carriage is exceedingly sim-
ple. The starting offers no difficulty, and the stop-
page can be effected almost instantaneously through a
winding brake upon the hub of the wheels. This brake
controls wooden blocks that bear against the tire of
the hind wheels. The maneuvering of the brake is
very easily done through a pressure upon a pedal. At
the same instant a circuit cutter placed upon the lat-
ter interrupts all communication with the source of
electric energy. The results obtained up to the present
by Mr. Jeantaud are as follows: The carriage, of a
total weight of 2,578 pounds, and with a complete
charge of accumulators, is capable of making a trip of
18 miles at a maximum speed of 12 miles an hour upon
a good level road. Such speed may be reduced at will.
These results have been obtained in one hour and a
half upon a dry macadamized road presenting gradi-
ents of 1?5 to 1°5 inch to the yard each for a length of
800 yards. Mr. Jeantaud is at present constructing
another carriage capable of making a trip of 36 miles.

Upon the whole, the new electric carriage does not,
as yet, permit of undertaking long trips, but it is dis-
tinguished by good construction, by great strength,
and by very simple and really practical arrangements
that permit of opposing it without fear to the petro-
leum carriages that have been so much talked about
in recent times. We can, therefore, now assert that we
are not far from finally knowing the electric coach
that Mr. Hospitalier has so often called for so ardently.
—La Nature.

O @

Astigmatism—What it Is and What it Does.

Since by recent discoveries in the glassmaker’s art,
and in new properties in certain of his productions, the
terms “astigmatisin” and “astigmatic” or “non-as-
tigmatic” are becoming more common than they were
only a few years since, we find them occasionally glibly
made use of by some who have noidea of what is meant
by such terms. Questions are sometimes asked about
astigmatism of about as intelligent a nature as was put
by a purchaser of a lens who stipulated that theone to
be supplied must have an optical center, and that, if
this wore out by fair usage, another optical center
must be refitted to it !

It is only since the advent of photography that astig-
matism could possibly have applied to any optical in-
strument, for in no other than a photographic lens is
there any recognition of the transmission of a ray
obliquely through it. and obliquity of transmission is
a condition inseparable from the production of astig-
matism, or astigmation, as it formerly was, and still is
occasionally, called. There is no astigmatism in a tele-
scope object glass when employed as such, because the
rays pass through it axially and not obliquely ; but, if
mounted as a photographic lens, it speedily shows that
it, too, obeys the law which all achromatic lenses have
hitherto recognized as regards astigimatism-

What, then, is the nature of astigmatism, and by
what means is it to be discovered ? Let us take any
ordinary achromatic objective and subject it to critical
examination by means of the ground glass focusing
screen of the camera. The object to be focused may

be a circular white object the size of a threepenny
piece, or it may, perhaps with greater advantage, be a
sharply cut white cross, or both, mounted upon a black
ground for facilitation of clear observation, or a black
cross drawn upon a white card, the limbs of the cross
being placed vertically and horizontally. The lensin
the camera should be used without a stop, for the
larger the aperture, the more apparent will be the
phenomenon. Let the camera be placed so that the
image of the foregoing objects shall be sharply
focused on the center of the ground glass screen, and it
will be found that the circular one will be quite round
and distinet, while both the vertical and horizontal
limbs of the cross will be equally distinet, while, if the
lens be racked in or out of focus, both will preserve
their shapes, notwithstanding the indistinctness of out-
line necessarily caused by thistreatment. The camera
is next rotated until the objects are brought to the ex-
treme side of the focusing screen, and the racking in
and out proceeded with as before. Neither the disk nor
the cross will be found to be sharp anywhere, but it
will be noted that, at one position, the disk will be
elongated vertically, being oval in shape, while, on
racking the lens a little the other way, the elongation
will now be horizontally, but the mean of the two dis-
tances will not show it to be of circularform. With the
cross, at one distance the horizontal bar will disappear
almost, if not altogether, leaving the vertical one only
sharp and distinet, to disappear in itsturn when, by
an opposite turn of the rack, the horizontal one is
brought into visibility. The distance through which
the lens has to be moved to produce these phenom-
ena shows the amount of astigmatism possessed by
that individual lens at that degree of distance from the
center of the ground glass, for at the center, as wehave
shown, sharpness and correctness of form prevail, the
amount of astigmatism usually increasing as the cen-
ter is departed from. We say usually, but this is not
invariably the case, for in making charts of the amount
of astigmatism given right across the whole field by
lenses in our own possession, we find that over a con-
siderable portion of the surface adjoining the center
there is no appreciable astigmatism to be found until
we approach much nearer to the margin. Noting that
there are two foci to every point projected upon the
focusing screen, and that one gives the image as a ver-
tical line and the other as a horizontal line, it is a com-
paratively easy matter to construct a diagram or chart
for every lens that passes through one’s hands which
will show not only its curvature of field, but the
amount of astigmatism, from perfection or freedom
from this evil at the center to the full development of
the unwished-for propensity at the margin, represent-
ed by two lines running alongside each other, and
usually drifting apart as they approach the sides of
the plate.

It would oceupy too much space to givein thisarticle
an account of the astigmatometer we devised and con-
structed for the purpose implied; suffice it tosay in the
meantime, and pending its publication on some future
occasion, the whole capabilities, the failings and, in
short, the character in this respect of a lens may be
delineated with accuracy on a sheet of paper the di-
mensions of the ground glass, and this in about ten
minutes after erecting the camera.

Having said so much about the nature of astigmat-
ism, we shall dismiss its cause in a rather summary
manner, contenting ourselves by arepetition of the ex-
planation we once gave when bringing the subject be-
fore the now defunct Photographic Society of Scot-
land. Astigmatism, we said, arose from the obliquity
of the eylindrical pencil of rays causing the aperture
of the lens to cut it in an elliptical form. As the re-
fractive power of the margin of the lens is equal all
round, it follows that the refractions at the horizontal
margins of this ellipse are as great as at the vertical
margins; consequently the inclination of these rays
toward one another is as great in one case as in the
other; or, to put it another way, the angle at the focus,
formed by the extreme rays of the pencil, is the same
horizontally as perpendicularly; but, as the base line
vertically is longer than the horizontal one, it follows
that the focus of the vertical rays is further from the
lens than the horizontal ones, so that for oblique rays
there are two pseudo foci. Now, at the short focus, a
point will be represented by a vertical line; atthe long
focus, by a horizontal line; and intermediately, by a
combination of both. This accounts for the impossi-
bility of getting anything sharp at the margins when
some lenses are being employed. It is possible to
arrange the curves of the lens so that even with full
aperture there shall be what photographers term great
‘‘depth of focus,” the meaning of which is, that no
part will be in sharp exaect focus, but that objects situ-
ated at varying planes shall be all pretty near it. A
lens of this character is unsatisfactory, and is to be
avoided.

A small aperture to a lens improves the marginal
definition, the reason of this being that, as each point
of the subject is represented by an irregular dot, the
smaller the dots thelessdoestheirirregularity interfere
with one another. The marginal smudginess which
thus results from astigmatism is, as we have hinted,
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greatly minimized, and in some cases practically ex-
tinguished, by a small stop.

But lenses, formed of special glass, have of late been
placed upon the market with a claim of their being free
from astigmatism, even when used with a large aper-
ture. This we rejoice at, not merely as an optical feat
once thought impossible of accomplishment, but on
account of the additional power thus placed in the
hands of photographers, who like good definition all
over the plate, but who may not desire it at the ex-
pense of having to secure it by the use of a small dia-
phragm. It is a pity that objectives of this nature,
from the complexity of their construction—some hav-
ing as many as eight individual lenses—and from
patent restrictions, are not likely to be supplied at
what have been designated ‘‘ popular prices.” The in-
fluence of time may, however, aid in the amelioration
of this drawback.—British Journal of Photography.

—_—e - ——
Atmospherie

Professor A. Schuster lectured recently at the Royal
Institution of Great Britain upon ‘‘ Atmospheric Elec-
tricity.” When this science was but in its infancy, it
was noticed how the spark of a battery resembled
thunder and lightning, and the idea soon became gen-
erally, although somewhat vaguely, accepted that a
flash of lightning was only a form of electrical spark,
while it was left for Franklin, who had long suspected
that a thunder cloud was charged with electricity, to
establish by experiment a complete parallelism between
lightning and electricity. This he successfully accom-
plished in the year 1752, and on his researches are
based the complete understanding we now have as to
the various phenomena of atmospheric electricity.
After briefly alluding to Franklin’s and Faraday’s work
in econnection with the subject, the question of the ori-
gin of the “lines of force” was discussed. and Professor
Schuster passed on to consider the various causes of
de-electrification which are constantly going on. Im-
portant factors are fires; these discharge electricity
constantly, and it was pointed out incidentally that
factory chimneys themselves act as good conductors of
electricity, better even than the lightning rod which is
fixed to the summit. Having pointed out that the
theory sometimes put forward as to the disappearance
of the ‘‘ lines of force” by passing away from the air
into space was untenable, the professor showed that
on rising in the air the ‘‘lines of force” at first increase,
but at altitudes of 15,000 to 20,000 feet they end. Their
disappearance, however, depends upon the condition
of the atmosphere, as in very fine weather they end at
12,000 feet. The fact that electrical effect in the atmo-
sphere is dependent upon the moisture present is well
established, but some observers have had anidea that it
isinfluenced by solar radiation instead, and an instance
was cited which showed that electrical effect in Ger-
many was directly connected with a dust storm which
occurred in Alexandria, the electrification not being
shown before the storm.

In discussing the effect of lightning upon trees, sta-
tistics showed that forty-eight oak trees are struck to
one beech tree, the ratio being dependent upon the
amount of oilymattercontained. Some curious effects
of lightning having been described, a series of photo-
graphs were shown illustrative of various types of
flashes, and after briefly alluding to silent discharges,
the professor described the phenomenon known as St.
Elmo’s fire. This name is derived from St. Erasmus,
who was the patron saint of the Italian sailors. Its
peculiarity is that it appears as either positive or nega-
tive, one condition being asprobable as the other. The
phenomenon is simply one of induction. The various
hypotheses which have been advanced to account for
atmospheric electricity were briefly noted. Their name
seems to be legion, as they number since 1753 more than
a score, while the year 1884 alone produced five new
theories! Of this number the rotation of the earth,
direct radiation, heat, and evaporation may be men-
tioned, and an instance was given where, from per-
sonal observation, electrical effect wasshown to be due
to the actual formation of cloud. Speaking of the
aurora borealis, it was mentioned that it seemsto be
connected with cirrus clouds at low altitudes, and
that the many spots in the sun have been sometimes
attributed to the existence of many auroras. The lec-
ture was profusely illustrated by experiments, all of
which passed off without a hitch.

Eleetricity.
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Exposition in Mexico.

A great International Exposition of Industries and
Fine JArts, authorized by the Federal government of
Mexico, by concession dated January 9, 1895, will be
inaugurated in the city of Mexico on the 2d of April,
1896, and will remain open for a period of at least
six months. This will be Mexico’s first exposition.

It is to include all kinds of industrial, scientific,
commercial, and artistic productions, and to embrace,
in fact, the whole range of human activity.

The Exposition grounds are situated at the foot of
the castle of Chepultepec, on the grand avenue De la
Reforma, within ten minutes’ ride from the center of
the city of Mexico, and comprise an area of about
600 acres.
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THE AMSTUTZ ELECTRO-ARTOGRAPH,

The advent of each year is made attractive by the
development of some new and useful invention for the
use of humanity, or, possibly, by the improvement of
what was supposed to be an already perfected idea.
That improvements in the general use of the electrical
current would continue was naturally to be expected,
considering the greater knowledge of its laws each
year brings to the engineer who makes a study of this
marvelous agency.

When the telephone was introduced to the attention
of the world, and the human voice was made audible
miles away, and also when the phonograph, with its
capabilities of storing up the human voice, was made
publie, there were dreamy visions of other combina-
tions of natural forces by which even sight might be
obtained of distant scenes through inanimate wire.

It may be claimed, now, that though we do not see
an object miles distant through the wire, yet this same
inanimate wire and electrical current will soon serve
us, automatically, as both artist and engraver, trans-
mitting and engraving at the same time a copy of a
photograph miles away from the original.

Mr. N. S. Amstutz, a well known mechanical and
electrical engineer of Cleveland, Ohio, has brought out
of the elements an invention by which this is accom-
plished. As will be seen by the workings described, it
might appropriately be termed a warriage of the pho-
nograph and ‘telephone, as the features of these two
inventions are allied in this, called by Mr. Amstutz,
electro-artograph. The object of the invention is to
transmit copies of photographs to any distance, and
reproduce the same at the other end of the wire, in
line engraving. ready for press printing.

The undulatory or wave current is used, as in the
telephone, while the reproduction is made upon a
synchronously revolving, waxed cylinder, as in the
phonograph. There is required for this end both a
transmitting and receiving instrument, views of each
of which are shown in our illustrations, from sketches
made from the instruments in use by Mr. Amstutz.

The prineciple by which this work is accomplished is
quite simple, and will readily be understood by ref-
erence to the diagrams shown, Fig. 3 representing the
transmitter and Fig. 4 the receiver.

An ordinary photographic negative is made of the
subject to be transmitted ; an exposure is made under
this negative of a film of gelatine, sensitized with
bichromate of potash, and by which the effect, is pro-
duced of rendering insoluble in water the parts ex-
posed to the light passing through the thin portions of
the negative, while those portions protected from the
action of the light can be dissolved away ; the capa-
bilities of dissolving away varying with the intensity
of shade or light upon the negative. After dissolving
away the soluble portions fromn the film there will re-
main the same picture as appeared on the negative,
but it will be entirely in relief. We show a section of
such a film, exaggerated, in Fig. 5, in which the varia-
tions upon the surface represent the varying effects of
the light and shade of the picture.

This film is now attached to the surface of the eylin-
der, A, Fig. 3, and caused to revolve ; a tracer or point,
B, adjustably connected to a lever, C, rests upon the
filn, and as the film revolves, rises and falls with the
undulating surface of the film and communicating an
up and down movement of the end of the lever, C, in
a multiplied degree. A number of tappets or levers,
F, are centrally fulerumed at D and arranged so that
one end presses upward on the lower end of terminals,
E ; the opposite ends of the tappets varying in dis-
tance from a horizontal line over the end of the lever,
C, as shown. When the lever, C, is at its lowest point,
as influenced by a depression in the gelatine film, all
the tappets press up against the terminals: with a
further revolution of the cylinder, A, and an elevation
in the film foreing the lever, C, upward, all of the tap-
pets’ contact with the terminals, except one, is broken.
The height of the hill and depth of valley of the film’s
surfaze meausuring the number of tappets in contact
with the terminals.

One terminal of a battery, N, is grounded and the
other is connected to the fulerum, D, of the tapperts,
F, and the current passes through the tappets, F,
terminals, E, and resistance, H. to the main line wire,
and thence on to the distant solenoid, I, at the re-
ceiving end, and to the ground. When all of the
tappets touch the terminals, all the resistances are in
parallel and the total resistance is least and the cur-
rent greatest ; and vice versa, resistance greatest and
current least as the number of tappets’ contact are
broken. By this arrangement of the resistances,
there are hills and valleys in the current correspond-
ing to those on the film’s surface. This variable cur-
rent, circulating around the solenoid, I, produces a
varying pull on the core attached to the end of the
lever, J. This lever is fulecrumed at K. A diamond
or V shaped cutter, L, is attached to the lever, be-
neath which is a plain gelatine or wax film attached
to the cylinder, M

With this arrangement in mind, it will readily be
seen that with one revolution of the eylinder, A, as
the tracer follows the elevations and depressions upon

the film, the free end of the lever, C, is made to con-
tact with the ends of one or more of the tappets,
permitting more or less of a current to pass through
the resistance, and exerting thereby more or less of a
downward pull on the end of the lever, J.

We have shown but four of these tappets for sim-
plicity, but it will readily be seen that the greater the
number, the more delicate will the variations be of the
pull on the core of the solenoid. The number is not
limited, but Mr. Amstutz finds not more than ten as
being all that would be required, while for the bold
work required for newspaper printing, a much less
number would be better.

Supposing now that a relief plate or film has been
fastened upon the transmitting cylinder, A, and a
smooth film of gelatine or wax upon the receiving
cylinder, M, and both are revolved at the same speed.
One revolution would cause the V tool, L, to cut a
line around the film, irregular in its depths and widths,
caused by the varying pull on the lever's end by the
core of the solenoid. A picture is not made, however,
by one line, but one line is, however, an element of a
whole picture, so, as the cylinder revolves, the tracer
and the V tool are moved along by the serew shown in
Figs. 1 and 2, and, spirally, another line is produced
by the side of the first one, with varying depths and
widths of cut, Fig. 6, corresponding to the neighbor-
ing waves of surface on the film. The lines are thus
continued over the film from end to end, and when
the film on the cylinder is electrotyped it is ready to

be printed from.

The two machines which we show in Figs. 1 and 2
have the same general characteristics : A mounting
frame, a traveling tracer and graver carriage, guided
by the round bar at the back and moved forward over
the cylinder by the screw in front of the guiding bar,
a rotating cylinder corresponding to the cylinders, A
and M, suitable gearing at the ends for revolving the
cylinder and serew, the necessary adjusting screws
and nuts and a synchronizing device for governing the
speed of each cylinder.

With the perfection of detail, which is now the work
of Mr. Amstutz, the class of engraving done by this
method will be of the highest order of art—line en-
graving. The work it accomplishes is not confined in
its scope to gelatine, but designs may be chased and
engraved also upon the metals, as gold and silver ware.
Neither is it necessarily a long distance or line opera-
tor, for the machines may be placed side by side and
local work can be accomplished.

We have selected two examples of the work done by
these machines in their present form, which will con-
vey to the intelligent critic a faint idea of the artistic
capabilities it can be made to display when its future
perfection of detail is accomplished. Both the portrait
of the inventor and the view of the boy and dog were
engraved upon these machines in the private laboratory
of Mr. Amstutz, the time required in engraving the
latter being but three minutes.

It is not difficult to believe that in the future events
which may take place in London or Paris may be sent
from photos taken in Europe, and the reproduction of
the same, in an artistic picture, appear in the next
morning’s New York or Chicago papers; and this with-
out disturbing the existing conditions of telegraphic
communication further than supplving the two offices
each with machines for transmitting and receiving.

Mr. Amstutz has had practical experience with and
is familiar with the general requirements for illustra-
tive work, and is conversant withthe limitations of art
work as used in book and newspaper printing. In
consequence, he has been better enabled to cope with
all the difficulties and overcome them in these ma-
chines. Improvements, however, are now in progress,
principally to give greater expedition, and to render
either continuous or alternating currents applicable—
the same principle, however, being the foundation.

We are under obligations to Mr. Amstutz for the op-
portunity to present these, the first sketches ever made
from these machines; and courteously permitting us
to lay all this interesting subject, in a complete form.
before our readers. Mr. Amstutz has signified his
willingness to answer such correspondents as may,
briefly, desire further information.

> O

‘The Fender Craze,

The mayors and inhabitants of some of our cities
are going daft about fenders for street cars. It isin
a way a repetition of the early craze for guard wires.
In some places fenders have been made coupulsory,
in others they soon will be. Now we have nothing to
say against the proposition that a fender may save life
and limb. Probably the best fenders now on the
market may be useful once in a while. But we know
that some of the fenders are dangerous delusions and
that it is a better principle to avoid knocking a fcot
passenger down than to chance picking him up alive
but in a more or less bruised and mutilated condition.
Several cases have been recorded of late in which
people struck by fenders have not only been injured
but killed.

To us it seems to be altogether the better way to
give the cars improved braking facilities. Then the
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tender can be added, if desirable, but as a general thing
these fenders have many elements of undesirability.
They obstruct the street more or less. They add to the
driver’s cares and demand special attention, instead of
relieving him of strain and worry. They act after the
event instead of before it andinstead of preventing it.
Cable or electric street cars often make locomotive
speed. They are permitted and adopted because they
can give the public such speed. If they did not, it
would be better to go back to horses. But on a loco-
motive the cowcatcher does not replace the air brake.

The main, vital, essential thing to-lay with all fast-
running cars is to give the drivers swift, direct, easy
control of the speed of their vehicles. and thisis to be
done only with brakes that act instantaneously. If
there is to be any legislation, let it be of a kind looking
to the adoption of good brakes. A car with its run-
ning gear all housed around withalight valence close
to the ground and furnished with an efficient brake
can maintain high speed and will take no life that is
not sacrificed to it. Accidents there will always be so
long as humanity is weak, careless and erring; but
cars equipped as we suggest will be juggernauts only
to willful suicides.—Electrical Engineer.

°
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An Unjust Patent Statute,

Such is the designation to statute 4,887 of the patent
laws given by Dr. Elihu Thomson in a recent article in
the Electrical World. He says:

* While the decision of the Supreme Court makes it
plain that the wording of the law in relation to the
limitation of United States patents by foreign patents
is to be taken instead of what would seem to me to
have been the evident intent of the original enact-
ment, I wish to point out some of the injustices under
which the American inventor has suffered from this
law, as it has been and is now interpreted, in compari-
son with inventors and workers abroad.

‘“An American inventor making application for a
patent has been and will still remain under the disad-
vantage of being required to perfect his United States
patent before applying for patents abroad, and in order
to secure valid patents abroad he must refrain from
publication of any new matter which he may have dis-
covered until such foreign patents have been obtained,
as the mere publication nullifies the right to take a
patent in most important foreign countries. But it is
practically impossible, as is well known, under our sys-
tem of patent examinations, to control the time of
issuance of a patent in the United States, and if the
application should become involved in an interference,
which is more than apt to occur with inventions of
any considerable importance, the issuance of a patent
may be tied up for an indefinite period of years. Dur-
ing this period there is every prospect of the same sub-
ject matter being worked upon abroad, or the matter
becoming published, especially if the invention under-
goes development in the United States. The inventor,
therefore, if he desires foreign patent protection, must
take his foreign patents and stand the shortening of
the term of the United States patent ; or, if the inter-
ference proceedings or other delays last during the life
of the shortest foreign patent, he receives a patent
which hasalready expired when it issues, a *‘still born”
patent, so to speak.

“ Again, in the race between two interfering inven-
tions, the weaker party, finding that he will probably
lose the interference in the United States, may easily
transfer his scene of activity to foreign couutries, while
the stronger party, feeling that he does not wish to
ruin his United States interest, at the same time re-
frains from patenting abroad. In this case the party
who is likely to come out ahead here does cowe out at
the last without any foreign patents, while the other
party to the interference may come out with several
valid foreign patents, but no United States patent.

“Now, I do not think it requires any argument to
show that the evident intention of the United States
law when it was first passed was not to bring about
this state of things, and so handicag the honest Ameri-
can inventor. Nor is this all. The position of the for-
eign inventor under the United States law has been
that he could make his applications in foreign coun-
tries whenever he felt like doing so and receive his
patents, and, after an indefinite period thereafter, he
was at liberty to apply for a United States patent and
obtain a patent only limited by the shortest term for-
eign patent. Prior publication here would not affect
his rights. Prior publication does affect the United
States inventor’s rigchts abroad. Does not this amount
to a discerimination against the United States inventor?
And would it not really tend, were there not other fav-
orable influences, to discourage invention here ?

‘*“The United States is entitled to take its proper
place, not only in the actual work accomplished, but
in the literature which naturally accompanies the
work and without such a restraint as now exists. The
question arises, How long is the United States worker
to be so handicapped, or practically put under a ban,
by ill-considered laws ? This is a question which I
have often asked myself, and the answer to which, 1
have no doubt, has been sought by many who have ex-
perienced the same hardships.”
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AN OHIO NATURAL GAS WELL.

Our engraving shows the tubing of an Ohio gas well
as it appears when just completed. The particular
well from which our sketech was made is located in the
back yard of a lot on Market Street, in the city of
Tiffin, Ohio. The well was sunk by Mr. John Cox,
76 Mill Street, Tiffin, Ohio, and we are indebted to him
for the following particulars: The well is 1,480 feet
deep, and the gas pressure 400 pounds to the square
inch. Through the top layer of earth an 8 inch
wrought iron pipe is carried down and bedded a few
feet in the first rock formation, which
is lime rock. Boring is continued

of a second, and was instantaneous enough for babies
and many other objects, it would not do for all pur-
poses. The electric spark, however, served for almost
anything that ever happened, as it could be reduced
in duration below one-millionth part of a second, dur-
ing which time there were not many things which
could do much. This method might be turned to ex-
cellent account in all kinds of observations. He had
used it himself in many cases when he did not know in
the least what was going to be revealed. Many com-
plicated phenomena moved so quickly that it was im-

Mysterious Disappearances,

A recent article by Dr. Osborne in the Medico-Legal
Journal on ‘“ People who Drop Out of Sight” appears,
says the Lancet, to afford food for thought, not only
to the student, but even to the proverbial ‘‘man in
the street.” ¢ The first case mentioned is that of a
man, thrifty and industrious, prosperous in his busi-
ness and exemplary in his family relations, who left
his house one Sunday afternoon to have a short walk,
being reminded by his wife as he went out not to be
late for dinner, which was to be ready in a few

minutes. He did not return, no trace
of him could be found, and no reason

through this formation with a 6 inch —

hole and is also piped or cased with
a 53 inch wrought iron pipe down to
and through the next formation,
which is Niagara shale, to the
Clinton rock. This large piping, or
casing, is for the purpose of keeping
out water from the future gas stratum.
The boring is now continued through
the Clinton, Hudson Rivershale, Utica
black shale, to the Trcnton. The gas
strataum is found near the upper crust
of the Trenton, and is a stratum of
porous rock, similar in structure to a
sponge. If the boring is continued
into some of these strata, a stratum of
oil-bearing sponge is found under-
neath, and a further boring is very
likely to strike a salt water vein. The
oil stratum is not universal, the salt
water almost invariable.

The strata of gas-yielding material
run in a northeast and southwest di-
rection, in veins of varying width,
with intervening spaces of only solid
rock, in which is no gas. These veins
run from afew inches to 15 or 20 feet
in width.

We read that ** wellsareshot.” The
boring may go close to a stratum and
show a slight indication of gas, by
percolation into the well. Knowing
by the indications that the stratum is
near, they lower tin cansorpails, with
bails attached, by detachably hooked
ropes, filled with nitroglycerine, one
can on top of another, until they have
about 50 to 75 quarts of nitroglycerine
down. On the top of the last can low-
ered is placed an exploding cap, and
an iron ‘‘go-devil,” or piece of iron
about 2 feet long, with slight fins on
the sides, is then dropped in. The fall
of 1,450 feetl, the average depth of the
wells here, explodes the glycerine,
shatters the intervening rock, into the
gas stratum. The first rush of gas is
terrific in volume and noise. This soon
subsides to a pressure that admits of
lowering a 2 inch wrought tube to the
bottom of the well, but this tube is in-
terrupted in its continuity, at a point
varying but about 50 feet from the
bottom, by a slip joint and a rubber
packing, 18 inches long, confined be-
tween two collars, one on the upper
and the other on the lower sections of
pipe. Gas can escape past the pack-
ing as well as through the pipe itself,
until a downward pressure on the pipe.
at the surface, compresses the rubber
and closes the hole at that point. The
necessary compression is obtained by
two side rods (shownin our engraving)
attached to ‘*dead men,” or two logs,
about 18 inches diameter, 10 to 12 feet
long, and buried about 6 or 8 feet deep,
one on each side of the well, and
through which the rods pass, having
a head, of course, on the lower side of
therods. The flow of gas is then un-
der control by the globe valves, as
shown, and from which the gas is con-
veyed by the usual pipes.
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Photographing Soap Bubbles,

Lord Rayleigh, in delivering his sec-
ond lecture at the Royal Institution,
on March 9, gave an explanation
of some of the methods he had recourse to when en-
deavoring to become acquainted with what, onaccount
of rapidity of motion, would otherwise elude observa-
tion. The most obvious method of observing what
was going on when changes were very rapid was, he
said, to get an instantaneous picture. For this pur-
pose the degree of “instantaneity” had to be varied
considerably. By means of the magnesium flash, pro-
duced by blowing powder of magnesium into a flame,
a brilliant light of great photographic qualities was
generated. Although itoccupied about the tenth part

AN

OHI0O NATURAL GAS WELL.

possible to know what took place, but by the light of
the flash one could see what transpired at some par-
ticular moment, and that would often give the key to
the enigma. He himself had photographed the break-
ing up of a soap bubble, a process which occupied be-
tween the two-hundredth and three-hundredth part of
a second.

A STEEL cable one and one-half inches in diameter,

traveling twelve miles an hour, can transmit nearly
2,000 orse-power.
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for his disappearance was discovered
when his affairs came to be wound up,
as they had to be in the course of
time. Two years later, in a shop in
one of the Southern States of America,
a man who had been known as an in-
dustrious, although taciturn, work-
man suddenly seemed to wake up and
asked where he was and how he had
got there. Gradually things came
back to him ; he remembered leaving
his house in the North on a Sunday
afternoon two years before, but every-
thing that happened subsequently
was as if it had not been. Nothing of
his wanderings could be discovered
further than that some months before
he had appeared in the town in which
he came to himself and had asked for
and obtained work, which he had per-
formed diligently and efficiently. He
was restored to his family, and at the
time the article was written had re-
sumed his former life. Another and
even more striking case is related—
that of a lawyer, a well-known publie
manand politician, of more than usual
ability and in a prominent social and
professional position. One day, while
in the midst of some intricate and im~
portant legal work, he stepped outside
for a few minutes. He also disap-
peared. The most vigorous and
thorough search failed to discover
him, dead or alive. Streams and res-
ervoirs were dragged, woods were
searched and every means at the dis-
posal of wealth and influence were used to discover his
whereabouts. He was known to be abstewious in his
habits and happy in his home, and a searching exami-
nation of his business affairs failed to reveal the
slightest irregularity in them. Several months passed,
when at length word came through government chan-
nels that the missing man was in Australia and was
applying for means of establishing his identity and
procuring his transportation home. He was success-
ful in satisfying his friends of his identity, money was
transmitted to pay for his passage and in due time he
arrived. After a short period of rest he resumed his
professional work and has since continued to be just
as he was before his sudden and quite unaccountabhle
disappearance. It is an interesting question, How are
such cases to be accounted for? The suddenness of
the disappearance, the absence of motive and the
utter inability of the patientsto give even the slightest
account of their experiences during the time which
elapses between their disappearance and their coming
to themselves, all give a certain weird character te
these aberrations. Are they of the nature of post-epi-
leptic phenomena ? Are they lapses into an alter ego,
and if another such lapse occurred would the patient
take up the thread of this second existence where he
had dropped it to resume his, what we may call, ordi-
nary identity ? These are interesting questions. Un-
fortunately, they are unanswerable. All that we can
say is that these disappearances partake of the char-
acter of post-epileptic phenomena, and that in some
patients who have suffered from lapses similar to, if
not so severe as, those jast described a more or less
definite history of truefits of epilepsy has been obtain-
able. And another thing is also significant, viz., the
very close resemblance that these attacks bear in their
character, if not in their duration or severity, to som-
nambulism, while the relation which this bears to epi-
lepsy, if not very definite, is certainly close. Yet what-
ever theory is put forward to explain such phenomena
as those just referred to, they remain striking and
mysterious, interesting in their psychological aspect,
but in their concrete form full of practical and medico-
legal difficulties.”

PLANS have been made for connecting the cities of
New York, Philadelphia, Baltimore and Washington
by a trolley line. A road to connect Baltimore and
Washington is now under way, and the same company
has a charter permitting the extension of the road to
the Pennsylvania line, where, according to the plans
outlined, it will connect with a line to Philadelphia.
The line from Jersey City to Newark is already in op-
eration.
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MANUFACTURE OF LEAD PIPE.

The ore from which great quantities of lead pipe is
made comes from Colorado and Missouri. The mate-
rial is first smelted and refined and cast or moulded
into pigs weighing from 50 to 100 pounds each. These
pigs average about 3 inches in thickness and range in
length from 114 feet to 3 feet. 'The first operation is
the melting of about 40 of these pigs of lead in a ket-
tle incased in a fire brick furnace about 4 feet
square. The kettle is made of cast iron about 2 feet
3 inches in diameter, 2 feet 3 inches in depth and about
34 of an inch in thickness. It is flanged at the top and
rests on an iron frame

Connected to the outside near the bottom of the ket-
tle is a 4 inch iron pipe or spout through which the

molten lead is passed into the cylinder of hydraulic

pounds of molten lead is run into it from the kettle, the
operation taking about one-half minute. The eylinder
is then started in motion, rising upward with a hydrau-
lic pressure of 5,000 pounds. As the cylinder moves
upward, the core and the molten lead which surrounds
it is pressed up through the hole in the die. As soon
as the lead reaches the upperside of the die, it instantly
thickens or chills around the core by means of the
air in the hollow ram, which is about 44 inches in
diameter.

From the ram the pipe is forced upward from the
core, passing through an opening at the top of the
press, where an attendant passes it over a 4 foot wheel
above, and down to a drum below, where it is formed
into coils. The cylinder is emptied of its contents in

about 3 minutes, making about 50 feet of lead pipe.
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PIG LEAOD.

taken from the plant of the New York Smelting and
Refining Company, New York City.
—_— et —
Ventilating the School Room,

Dr. Shaw, a prominent pedagogist, in an address de-
livered recently before the Association for Improving
Public Schools, has made some very interesting sug-
gestions concerning the proper arrangement and
equipment of school rooms. In the matter of ventila-
ting and lighting, Dr. Shaw believes that an ideal
school room should provide fifteen square feet of
floor space for each pupil, and a supply of 200 cubic
feet per minute for every person in the room. A
supply of less than twenty cubic feet he considers
very bad ventilation. Such provisions would insure
the free movement of every child and a wholesome
amount of air. As to the
question of the light sup-
ply, Dr. Shaw suggests the
use of the French system.

In France the perfect
school roony, it is thought,
should have a glass surface
equal to one-fourth the
floor space. It is also
thought best to have indi-
vidual seats and desks for
the pupils. The follow-
ing very significant figures
concerning the conditions
of our public schools were
brought together some few
vears ago, and the same
condition, it is said, exists
at the present day. The
floor space perpupil in the
schoolsof Boston averaged
15 square feet, in Chicago

lead press. The operation is performed by means of a
perpendicular shaft attached to one side on the inte-
rior of the kettle, connected to the bottom of which isa
conical shaped valve which fits snugly into a circular
opening in an iron seat leading to the pipe at the bot-
tom. The shaft, which has a toothed pulley at the
top, connects itself by means of a belt chain to an-
other on the outside of the furnace. When the cyl-
inder of the press is to be filled with molten lead, the
operator turns the outside shaft which by means of the
belt chain turns the other on the inside of the kettle, a
thread at the top of the shaft causing the valve to
rise, letting out the molten material through the
opening in the seat and out through the pipe. Hard
coal is used in the furnace, the heat required for melt-
ing the lead being about 450°.

To keep up the supply of molten material the kettle
is charged about every ten minutes with 5 pigs of lead.
The cylinder of the hydraulic pressis about 2 feet in
diameter on the outside, and about 2 feet in height.
The diameter of the inside in which the molten lead is
run is 8% inches, and in depth about 17inches. In the
center of the bottom of the cylinder is a socket in
which a ecircular iron core is placed. The cores are
about 24 inches in Jength, and run in diameter from
14 inch upward. They are keyed fast in the socket at
the bottom and project up above the top of the eylin-
der about 2 inches. Keyed to the press above is a hol-
low circular steel ram, in the bottom of which is a cir-
cular steel die about 134 inchesin thickness. These dies
range from 414 to 6 inches in diameter. The dies are
keyed fast in the ram, each having a circular hole a
little larger than the cores passing through the center.
The cylinder is first heated by steam and about 350

IN  CYLINDER.
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THE LEAD PIPE INDUSTRY.

The drum on which the coils are formed is circular in
shape and made of wood. It is 20 inches in diameter
and 2 feet in length. An expert is required in coiling
the pipes, it being necessary to know how many
rounds of lead are required for each size pipe. The
operator presses the lead pipe against his hip with cne
hand, while with the other, he forms the coil, his attend-
ant at the same time turning the drum, which revolves
loosely on a horizontal shaft running through the
center. Two 150 pound coils are formed at once, the
operation taking about two minutes. The pipe as it
leaves the press is also cut up into straight lengths of
10 feet each, the cutting being done by a hand saw.
The molten lead enters the eylinder from the kettle at
a temperature of about 450°, the pipe when reaching
the coiling apparatus still retaining a temperature of
about 200°. The lead runs from ¢ to 14 inch in thick-
ness, according to the size of the pipe. Six hands on
two presses turn out about 25,000 pounds of pipe per

day. About 18,000,000 pounds of lead pipe is manu-
| factured in New York City yearly. The sketches were
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14 square feet, in Washington from 10 to 15 square feet,
and in New York from 5 to 9 square feet. In the mat-
ter of ventilation the average in the Boston schools was
found to be about 185 cubic feet, in Chicago 225 cubic
feet, in Washington from 115 to 250 cubic feet, and in
New York from 70 to 100 cubic feet. The average
school room, especially of New York, it would seem,
is insufficiently ventilated and very much over-
crowded. There is besides very often a lack of a
wholesome quantity of sunlight and an inadequate
supply of desks. The fault is a very serious one. It
is to be hoped that some trustworthy scientific
standards relating to these matters may be adopted
and rigidly enforced.

O

THE postmen of London together walk something
like 48,350 miles per day, a distance nearly equal to
twice the circumference of the globe.
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Indigo Blue Surface Colored Paper,

The indigo carmine used for the production of indigo
blue surfaced colored papers is best obtained from a
solution of indigo by precipitation with common salt,
The vessel in which the precipitation takes place does
not require to be large, there being no effervescence
produced by this method of precipitation, as in the
older method of precipitating the carmine with soda.
The precipitate subsides, moreover, in an hour or so,
while a day at least is required when soda is used. The
character of the two precipitates is also different ; that
obtained by common salt having greater covering
power than the other. The carmine obtained by pre-
cipitation with soda is always pasty, and is apt to pro-
duce dark streaks on the sarface of the paper.

Indigo carmine is prepared as follows: 214 parts of
indigo are first ground to a fine powder by passing it
several times through a grinding mill, and then spread
upon a thick sheet of unsized paper in a layer about
3% of an inch deep and placed in a warm dry room for
three or four days. A strong earthenware jar is then
tared on a balance, and if indigo of medium quality is
taken, 114 parts of fuming sulphuric acid accurately
weighed off. It is usually reckoned that 1 part of
good Bengal or Java indigo requires 5 parts of fuming
acid, but for other kinds from 4 to 4!4 parts. The
mixing must take place in an open space, so that the
vapor evolved can escape. The dry pulverized indigo
is added to the acid in small quantities at a time while
continually stirring with a giass rod to prevent over-
heating. When all the dry powder has been added,
the vessel is set aside and stirred from time to time.
After three or four days the indigo will be dissolved,
which can be ascertained by withdrawing the glass
rod and examining it for any particles of indigo pow-
der. If small particles are noticed adhering toit, too
little sulphuric acid has been originally used, and it is
necessary to add a further quantity of 14 or 14 part,
stirring well after the addition and allowing to stand
two or three days longer. The dissolved indigo is then
slowly poured into 20 parts of cold soft water contained
in a wooden cask, stirred gently, and allowed to stand
24 hours. The fluid is then filtered through a linen
cloth filter into a second wooden vat provided with a
running off tap filled in the bottomm. The greenish
black residue remaining upon the filter is preserved,
and sold for use in the manufacture of felt hats.

The filtered indigo soliation is now precipitated. The
vat in which this takes place is made of wood and
should be of large capacity (40 gallons capacity for 514

Ib. indigo), and is provided with taps in the side for.

running off the clear liquor, ete. It is placed two feet
from the ground upon a wooden frame. The filtered
indigo solution is poured into this vessel, and there is
then gradually added a solution of common salt, con-
taining 23 parts'NaCl dissolved in 40 parts water. The
indigo carmine separates out as a very fine precipitate,
which remains suspended in the fluid. The whole
must therefore be filtered and the precipitate washed.
The apparatus for this purpose consists of two boxes
resting upon one another, the hottom one being about
4 feet 6 inches long by 2 feet 6 inches wide and 1 foot
deep : the upper one is a little smaller, and is placed on
cross spars directly over the large one. Small holes are
drilled in the bottom of the upper box to allow the
liquid to escape. It is then lined with the filtering
medium, which consists of a double layer of good un-
bleached linen, previously steeped in a solution of crys-
tal soda. The filter bag itself, consisting also of linen,
is placed in this. It is steeped in soda solution before
being used.

A small quantity of the fluid containing the precipi-
tated carmine is first poured upon the filter to fill the
pores of the linen filter cloth. The fluid containing a
little of the precipitate which first passes through is
returned to the bulk of the liquor in the large vessel.
After a short time, however, a clear dirty yellowish
green liquid passes through alone, which is thrown
away, the indigo carmine remaining behind upon the
filter. After the whole of the liquor has passed
through, the precipitate is washed twice with cold
soft water, the first wash water being allowed to
pass through before the second is added. The
first washings are usually dirty, and are thrown
away ; but the second are strongly colored, and may
be used for a variety of purposes. After the second
washing, the indigo carmine is ready. It forms a thick,
brown-looking mass, and is removed with a wooden
spatula and preserved in boxes for further use. Two
and a half parts of indigo yield from 30 to 35 parts of
paste.

In this state it is too concentrated for direct use in
the manufacture of surface colored papers, and there-
fore it is dissolved in 80 parts of warm water (60" C.) in
a wooden vat by continual stirring for two hours. The
carmine should dissolve completely. The deep blue
fluid is now tested to ascertain whether it is free from
acid, the presence of which causes the color to pass
through the paper, coloring it an intensive yellowish
green. In all surface colored papers the color should
not penetrate the texture of the sheet. Two beaker
glasses are half filled with the indigo carmine solution
and a glass rod placed in each. Four or five drops of a
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strong aqueous solution of erystal soda (50 per cent) is
then added to one of the glasses and the mixture
stirred. If only a trace of acid is present, the fluid be-
comes much thicker than that in the other glass.
When such is the case, 1 part of erystal soda dissolved
in 5 parts of hot water is slowly added to the indigo
carmine fluid in the large vessel.

Indigo ecarmine prepared in the above way is excel-
lently adapted for producing blue surface colored
papers, either by machine or by hand. Usually the
paper receives only one coat on each side; the finest
kinds are, however, coated twice, well sized papers free
from wood being used. Weight, about 251b., d. crown.
Six and a half reams of 480 sheets each, 1315 inches by
17 inches, can be covered with 514 lIb. of commercial in
digo.—Cheni. Tr. Jour.

——-—r——
A MAGNESIUM TORCH.

Amateur photographers, and some professionals, find
in the flash light a great accession to their photo-
graphic properties, inasmuch as it enables them to
produce really creditable work at times and in places
which would prove disadvantageous if daylight had
to be depended upon.

For such subjects as require instantaneous work,
the explosive powders are useful, and perhaps in the
majority of cases necessary, but for nine-tenths of the
work flash lights of the torch type, using pure mag-
nesiumm powder, without any explosive, answers per-
fectly, while it has the advantage of producing a less
offensive smoke.

The annexed engraving shows an exceedingly simple
and very effective torch for burning pure magnesium
powder. It is similar to some found at the stores; it

differs mainly in the matter of construction and ma-
A vial three inches high, and one inch in
The

terials.
diameter, forms the receptacle for the powder.

i >
A MAGNESIUM TORCH,

neck of the vial is large enough to receive a small rub-
ber or cork stopper (rubber preferred) having two per-
forations. In one is inserted a tube having its lower
end projecting a quarter of an inch below the stopper,
this end being contracted so that its aperture is about
one thirty-second inch in diameter, or about as large
as a good sized pin. This tube is curved over to re-
ceive the rubber pipe by which the blast is furnished
to the apparatus.

In the other aperture of the stopper is inserted a
piece of tubing of about three sixteenths inch internal
diameter and a length of three and three-quarters
inches. The tubes may be of glass or brass.

A wire spiral bent into a circle and connected at the
ends receives a roll of woolen cloth, or better a filling
of asbestos fiber, and the end of the wire forming the
spiral is bent at right angles, and wrapped around
the tube. A quarter inch space is left all around the
tube, betweeen the tube and the inner portion of the
spiral. The vial is one-quarter or one-halt filled with
fine, pure magnesium powder, and the fibrous ma-
terial in the wire spiral is saturated with alcohol.

When all the preparations for the exposure have been

made, including lighting the alcohol, the operator
blows stronely through the rubber tube; the concen-
trated jet stirs up the powder in the vial thoroughly,
and the air escaping through the longer tube carries
the powder through the flame, thus producing a spire
of flame about two feet high. Several puffs may be
made if the subject is one requiring strong illumina-
tion.

The principal point to look out for is to make the
contracted blowpipe of such capacity relative to ;the

discharge tube as will insure the comparatively slow :

passage of the powder through the flame. If the blow-
pipe is too large, the powder will pass through the
flame so rapidly as to fail of igniting. In this way a
large proportion of the powder may be lost ; but with
correctly proportioned tubes the combustion is very
perfect.

The writer has taken a number of fair sized interiors
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with this torch. Pure magnesium powder can be
used in this apparatus with perfect safety, but explo-
sive powders used in a confined space (such as the vial
in this tarch) are dangerous. G. M. H.

PP

The Nature of Electricity.

At the last meeting of the Boston Scientific Society,
Prof. A. E. Dolbear presented a paper entitled the
Nature of Electricity, which the Boston Common-
wealth says was a clear and comprehensive statement
of the condition of our present knowledge. The sub-
ject has interest aside from its great relations practi-
cally to our daily lives and convenience, from the fact
that, while there have been many theories proposed to
account for electrical phenomena, yet to-day there is
no one that is generally held, even as a provisional
one, among physicists, while some have even aban-
doned the hope of ever reaching a consistent explana-
tion of the phenomena.

Prof. Dolbear first gave consideration to funda-
mental uotions in physics, speaking of the phenomena
and factors thereof, these being matter, ether energy
and motion; the properties of ether being that it is
continuous, non-molecular, frictionless, elastic and
energized. The origin of electricity was next discuss-
ed, this being either from friction, chemism or heat for
its direct production or induection for its indirect pro-
duetion.

Consideration was next given the ether, which with
its properties becomes the medinm in which exist
gravity, light, mnagnetism and electricity. The defi-
nitions which have been given for electricity were
then reviewed, it having been considered a form of
energy, a formm of motion, energy itself, a form «f
ymotior of matter, a form of motion of ether, et:.
Edlund defined it as ether itself ; Lodge thinks it to e
a wave motion in ether ; Roland considersit a property
of matter; while Trowbridge assigns it place among
the great unknowables.

As to its origin, electricity must have some antece-
dent motion. When the face of the thermopileis heat-
ed, we know that vibratory motion is the condition for
its appearance; while in the battery, chemical action
is the source, and the heat equivalent of thisis a mea-
sure of the electricity produced. In glass, wax, etc.,
mechanical friction produces it, and when a conductor
is moved in a magnetic field and electricity results,
this will stop on the cessation of the motion. Inevery
case the mechanical motion turned into it is the ante-
cedent, and the energy of the engine is represented by
the electricity developed.

From motion, ihen, results energy; and, if it be
molecular motion, we call it heat ; if ether waves, we
call it light ; if molecular exchange, we call it chemism.
And all electrical action is motion between matter ana
ether.

As a summary of his arguments, Prof. Dolbear
brought forward the following propositions: Energy
is an embodiment of motion in some medium and does
not exist independently, while the so-called forms of
energy are due to the different kinds of motion a body
may have. Transformation of energy is a change from
one kind of motion to some other kind. Electricity
neverappears except when some known form of motion
of matter is antecedent, and continuity of motion is a
logical and experimental necessity ; hence electricity
must be a condition of things in matter or else a
condition of things in ether.

In support of his position, the speaker mentioned
quite a number of experiments which illustrate the
rotary, spiral character of the motion of the molecules
for example, by transmitting a beam of polarized light
through an electric field, while the transmission of
currents in opposite directions may be shown by means
of a ring of rope which, on being twisted while held in
both hands, exhibits a twist in both directions, both
twists being traceable completely around the ring.

>0

Vesuvius Destroys Derelicts,

The dynamite pneumatic gunboat Vesuvius, of which
!there is a full page illustration in the SCIENTIFIC
' AMERICAN of November 3. 1888, returned to the navy
.,vard in March from a cruise in search of dangerous
floating wrecks. The Vesuvius succeeded in finding
the wreck of the schooner Josie Reeves floating about
six miles off shore, between Shinnecock and Fire
Island, and it was destroyed with gun cotton, which
was lowered into her and exploded by electricity.

The Vesuvius then went to a point oftf Barnegat and
began the destruction of a submerged three-masted
schooner, which is lying in fifteen fathoms of water.
Her rigging was broken up and her mainmast was
shattered but the weather was so rough that the com-
pletion of the work was postponed until more favorable
weather sets in. It is customary to leave at least ten
fathowms of water above each wreck that is destroyed.
At this season of the vear, Lieutenant Commmander
Knox says, there are not more than four days out of
every ten that are favorable outside for the work of
destroying wrecks, as it is so rough that the little boat
cannot work alongside without danger.
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THE ALPINE INDICATOR.

The Alpine indicator represented in our engraving is
found in Switzerland upon a hill near Aarau. This
apparatus is well known to the bathers who have
passed a season at Schinznach-les-Bains, for it is a
classical objective of excursions. The utility of this
indicator is to give the tourist the name of the moun-
tains that he sees in the distance, and the chain of
which, uninterrupted upon nearly half the horizon,
forms a grand spectacle. The system consists
of a semicircular table whose rounded part is
turned toward the panorama, and upon which,
pivoting around an axis placed in the center of
the rectilinear side, there is a rule forming as
it were a radius of the circumference in which
the table is comprised. Upon this rule, above
the pivot, there is a back sightand at the other
end, near the circumference, a front sight.
Upon the table, and in their respective direc-
tions, are inscribed the principal names of the
mountains that are seen in the distance.

The spectator who wishes to consult the indi-
cator must place himself on the rectilinear side
of the table and face the panorama. With the
rule pivoting around the axis, he will aim at
the summit whose name he desires to know, as
he would do with a gun, in using the breech
and muzzle sights. This done, he will find a
name upon the table at the side of the sight.
It is that of the mountain aimed at.

The reader will readily understand how it has
been possible for the maker to establish this
indicator. He has oriented the table by means
of a compass, and, placing upon it a map of the
environs in the same orientation (the place
where the indicator is found upon the map co-
inciding with the sight upon the table), has, by
taking aim at the mountains of the horizon, been
able to find them upon the map, and, recipro-
cally, by aiming according to the map, to find
the mountain at the horizon. The result of
these operations he has noted upon the table.
In order tofind objects nearer than the horizon,
a map of the surroundings is transferred to the
table. As the horizon in the present case is at
24 miles, the space between the back sight and
the circumference of the table is divided by
equally spaced concentric semicireles, having
the back sight as their center, and the spacing
of which represents a distance of three miles in
a bee line. The object, say a belfry or castle, is sight-
ed, and this is found again upon the map upon seek-
ing it at its approximate distance along the rule. We
have seen several of these tables in Switzerland, at
Lucerne and Zurich, but they had no sights. The con-
tours of the mountains had been simply drawn and the
names placed beneath the corresponding points. This
is much less practical.

We have seen the apparatus with sights, as at Aarau,
installed upon the tower of the cathedral of Lausanne.
It had been established for allowing the night watch-
man to recognize in darkness
a village or farm in which a
fire had just broken out,
so that aid might be sent
thereto.

Since the villages have
been connected by telephone
with the principal city, the
indicator has no longer been
used.

We have never seen these
indicators in France. Per-
haps some exist, but thereare
certainly many places where
they might be put. In the
environs of Paris, among
others, one of these tables
would not be out of place,
nor would it be upon the ter-
race of Saint Germainor upon
that of Bellevue. The Alps,
of course, would not be seen,
but it is not the Alps only
that is worthy of interest. We
believe that it would be inter-
esting for some one who has
the advantage of having a
view over a wide horizon at
home to establishoneof these
tables.

A compass, one or two
official maps, a flat rule,
a sheet of bristol board,

and a plank are all the materials necessary.—La

Nature.

.
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A DIAMOND weighing not less than 97134 carats, and
said to be the largest in the world, has been found in
the Jagersfontein mines, Cape Colony, by Inspector
Edward Jorgansen. It was taken, well guarded, to
the Cape of Good Hope and put aboard a warship
for London and deposited in the Bank of England.

' cultivated physics and electricity considerably.
: they perform their experiments they are clad inatight-
‘fitting costume of a red color which represents that of
| the devils of fairy scenes. The stage upon which they

The Brighton Aerial Cableway.

A new cable railway across the valley known as
““The Devil’s Dyke,” five miles northwest of Brighton,
England, was opened on October 13, 1894. Telpher
lines are now quite largely used for industrial purposes
but a passenger line of this kind is a novelty. The
steel wire cable is attached to tall steel columns. The

length between stations is 1,100 feet and the span be-
The lowest point in

tween the columns is 650 feet.

THE ALPINE INDICATOR.

the valley below the cable is 230 feet.
from the cable are steel ‘‘anchors” supporting, 2 feet
apart, two parallel wire ropes, on which the pulleys of
the passenger car run. The car is drawn across Ly a
414 horse power Crossley oil engine. Each car holds
eight persons, and two and one-half minutes are occu-
pied in the trip.

-+

FIRE EATERS.

The fire eaters of whom we propose to speak, and
who have been exhibiting in the hall of the Olywmpia,

FIRE EATERS AT THE OLYMPIA THEATER. PARIS.

at Paris, excelin their line anything of the kind that
has been seen up to the present. They not only swal-
low flames, but handle fire and cause it to flash from
their fingers.

These fire eaters are two young Americans who have
When
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appear remains but dimly lighted during the entire
time of their presence thereon. At the back of it there
is a piece of furniture that resembles an office desk seen
from the rear, but no detail of this object is dis-
tinguishable. The devils go behind it and seem to
make some preparation with their hands there, and
then they come to the front of thestageandcausevery
thin but brilliant flames to dart from their fingers.
Bringing these flames near their mouths, they seem to
swallow them, and then extinguish them be-
tween their teeth.

When the two devils touch each other’s
hands, a crackling is heard and long flames
dart forth for a few seconds from the tips of
their fingers, which they continuously move.

In a subsequent experiment, without putting
anything in tbheir mouths, they blow with en-
ergy and a brilliant flame makes its exit from
between their lips. They shoot forth a jet of
flame for a considerable length of time, which
certainly exceeds half a minute.

While these singular phenomena are occur-
ring, the spectators abselutely smell no odor.
It is probable that the combustion is due to a
very volatile essence, but we are unable either
to state precisely the nature of it or to give an
exact explanation of the experiments perform-
ed. The red devils keep their secret, and when
they are questioned remain mute.

Our readers, however, may inform themselves
as to many points of these curious phenomena
by reading two articles entitled ** Incombusti-
ble Men” that Mr. Guyot Daubes contributed
to this journal in 1886. The author- speaks of
jugglers who lick red hotironrods and of eaters
of lighted tow, and describes the experiments
performed in 1881 by a person named Kortig,
who had prepared an essence that was so vola-
tile that he poured sowme of it into his hand and
lighted itwith out burning himself. Mr. Kortigz
held a seance at a soiree given at the Conserva.
toire des Arts et Metiers by Mr. Herve Mangon,
then director.

We were invited to this soiree and saw the
operator light the liquid that he had poured
into the brim of his felt hat or into the folds
of a lady’s handkerchief without the objects
serving as a support to the liquid being in any
wise damaged.

For the chemniist, there are here some inter-

Suspended | esting experiments to take up and study.—La Nature.

_ et or—
Exhibition of the National Sculpture Society.
The second annual exhibition of the National Sculp-

ture Society will be held, beginning Tuesday, May 7,
and continuing until May 23, in the galleries of the
American Fine Art Society’s building, No. 215 West
57th Street, New York. The exhibition will comprise
several novel features and promisesto be unusually in-
teresting and profitable. An important feature will
be a retrospective exhibition of sculpture, to which all
are invited to contribute. All
work of sculpture, whether ex-
hibited before or not, will be
eligible, subject to the de.
cision of a jury of 1uspec
tion.

A novelfeature will be an ex.
hibition of landscape garden-
ing, arranged with flowers
and plantsafter the designs of
Nathan F. Barret, landscape
engineer, and Thomas Hast-
ings, architect. It is intend-
ed to show something of the
possibilities of combining
sculpture with flowers and
plants in gardening and in
interior decoration. The so-
ciety will also hold in connec-
tion with the exhibition a
competition for a new design
for the United States silver
dollar, and the plaster models
presented in competition will
be on view.

Two prizes of $300 and
$200 are offered for the two
best designs, and if any de-
sign of sufficient merit be
presented, the society will
urge that it be adopted
by the national government.
Further information may be
had by application to the society.

g

ONE of the most remarkable sights to be seen in
Australia is a burning mountain 1.820 feet in height.
The mountain is supposed to be underlaid with
an inexhaustible coal seam, which in sowme way
became ignited. It was burning long before the
advent of white men to that part of the
country.
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Liquefaction of Gases,

At a meeting of the Astronomical and Physical
Society of Torornto, Mr. Arthur Harvey, who had
been requested to prepare a resume of the recent work
of Professor Dewar in connection with the above sub-
ject, read the following notes:

The method adopted is to lower boiling points by
exhaustion. You know the principle. 1t comes to
our notice practically in mining at or above the sum-
mer snow line in the mountains. There are several
camps in America so high that boiling water will not
cook potatoes or other vegetables so as to make them
palatable. Carbonic acid, which boils under ordinary
atmospheric pressureat—112 degrees, will, in a vacuum
such as the air pump ean be made to give, boil at —166
degrees. At this temperature nitrous-oxide liquefies,
and, itself boiled in vacuo, lowers the temperature and
liquefies ethylene, which in turn runs down the ther-
mometer to —229 degrees. At this point pressure is
resorted to, and the pressure of 1,500 lb. to the inch
(100 atmospheres) forces oxygen into a liquid state.
The evaporation of liquid oxygen, also in vacuo, lique-
fies, under pressure, air and nitrogen, while these
again, worked upon in double receivers by powerful
air pumps, will produce solid nitrogen. This was first
shown in January of the year 1894, Liquid oxygen is
900 times less in volume than the gas at ordinary
temperatures—blue in color, because it stops many
red, yellow and orange rays. That is apparently why
the sky is blue. Like the gas, it is magnetic, springs
from a cup of rock salt to the poles of an electro-mag-
net when the circuit is turned on, and stays there
pending its rapid evaporation. Nitrogen seems to be
an inert body, wirh no striking qualities, good to be a
diluter or absorbent of the more energetic oxygen.
Hydrogen remains now the only body unsubdued by
cold and pressure, so a hydrogen thermometer is used
to indicate these extremely low temperatures. If
hydrogen be, as Faraday thought, a metal, water is a
metallic oxide, and it is remarkable how easily this
oxide liquefies, while oxygen only becomes fluid under
the severest compulsion, and hydrogen resists it with
success.

Gases contract 15 for each degree of temperature.
What is to happen when a temperature of —460'degrees
is reached? At present it seems below the limit of
possibility. All gases will liquefy and solidify before
thisisobtained ; so the method of successivereductions
above described must fail to achieve such a minimum.
But if this absolute zero is reached, will matter vanish
through the total deprivation of heat ? Heat is the life
of matter; the more heat, the more energetic the mole-

cules. Metals become stiffer and tougher under cold—
remarkably so at Professor Dewar’s low temperatures
—Dbecome better conductors of electrical currents; but
chemical affinity is diminished, so that alloys do not
behave in the same way as pure metals, while carbon
and some other substances act quite differently. We
know from the everyday experience of the incandes-
cent electric light that heat increases the conductivity
of carbon, while it reduces that of metals—a corollary
of which property of the latter it seems to be that iron
at 1,400 degrees is not magnetic at all ; nickel at 340
degrees is also inert to the strongest magnets. 1f the
sun is a magnetic center at all, it is not because of its
iron or other metals, and this consideration leads me
to doubt if the aurora has any connection with the
spots on the sun, either as they pass the center or
appear on his eastern limb, or with their maximum or
minimumn frequency.

‘What is the cold of space? We approximate to it in
these experiments. Is it permissible to think that this
cold—even without pressure--would liquefy and solidify
gases and so facilitate the condensation of dispersed
madtter into suns and planets, and forbid the existence
of a gas in space which would retard the motions of
these orbs ? Will cold, rather than gravity, thus fix a
limit to the atmospheres, permitting no gas to exist
outside the calorific influence of the bodies which are
still hot from condensation? Has the air there was
upon the moon settled down to be a transparent sheet
of ice over her surface,.fixing her features in an almost
eternal setting as hard asadamant ?

One more singular point. Molecular convection of
heat ceases as the molecules die of cold, but energy
still passes through the frozen mass. A burning
glass which concentrates heat and light can be
made with a spherical vessel full of liquid oxygen.
Radiant or ethereal heat and light encounter no resist-
ance on account of extreme cold, when molecular heat
can scarcely creep from particle to parti~le.

Cold affects colors. Sulphur (at —314 degrees) turns
white, vermilion fades to orange, iodine in alcohol
loses its violet, my authority states, but as alcohol
freezes at —202 degrees, the phenomenon must be seen
in the solid.

Is the earth homogeneous? When it was intensely
hot, too hot to hold any but elementary forms of mat-
ter, a time came when it was cooled as to its gaseous
envelope, and oxygen, if not hydrogen, combined with
its materials to a certain depth. The outer shell thus
isalone composed of oxides or rusts, forsuch we may call
all the rocks and other substances that contain oxygen.
A time may come when the aqueous vapor and ecar-

bonic acid of the air will come down as snow, just as
oxygen and hydrogen at a given stage form water,
just as carbonic acid and calcium have formed the
limestones—and, after that, the interstellar cold will
be free to act, and the residual oxygen and nitrogen
will form an ice case of eleven or twelve yards in thick-
ness. When, in due course, something like this hap-
pens even tothe sun, and absolute zero isreached,
will matter be loosened from its affinities and disperse ?
If so, there must be fewer dark stars than Sir Robert
Ball thinks possible.
—_—_ - —————
Lodgings for Seamen on Ship Board.

With a view to the promotion of the health of sea-
men and their protection against the cupidity of own-
ers, a new law was passed at the last session of Con-
gress, the text of which we give below. It will be seen
that the cabins must be large enough to give every
man a deck space of 12 superficial feet and a total of 72
cubic feet. This is equal to a space of 2 teet wide, 6
feet long, and 6 feet high.

The act was approved March 2, 1895, and is entitled
‘* An act to provide for deductions from the gross ton-
nage of vessels of the United States.” The act will
take effect April 1, 1895.

‘‘ Every place appropriated to the crew of the vessel
shall have a space of not less than 72 cubic feet and
12 superficial feet, measured on the deck or floor of that
place, for each seaman or apprentice lodged therein.
Such place shall be securely constructed, properly
lighted, drained, and ventilated, properly protected
from weather and sea, and as far as practicable pro-
perly shut off and protected from the efluvium of cargo
or bilge water; and failure to comply with this pro-
vision shall subject the owner to a penalty of $500.
Every place so occupied shall be kept free from goods
or stores of any kind not being the personal property
of the crew in use during the voyage; and if any such
place is not so kept free, the master shall forfeit and
pay to each seaman or apprentice lodged in that place
the sum of 50 cents a day for each day during which
any goods or stores as aforesaid are kept or stored in
the place after complaint has been made to him by any
two or more of the seamen so lodged. Nc¢ deduction
from tonnage as aforesaid shall be made unless there
is permanently cut in a beam and over the doorway of
every such place the number of men it is allowed to
accomnmodate with these words, ‘Certified to accom-
modate . . . seamen.’

‘“That the provisions of this act apply only to vessels
the construction of whichshall be begun after June 30,
1895.”

RECENTLY PATENTED INVENTIONS,
Engineering,

CONSTRUCTION OF VESSELS.—Marie V.
T. Dubreuil, New York City. A means of forming two
keels in a vessel’s hull has been devised by this inventor,
whereby the hull will be made stiff both longitudinally
and transversely without appreciably increasing its ton-
nage. The vessel’s sides are parallel from the stern to a
little beyond the center, and thence tapered to the bow-
line, the bottom being tapered upwardly toward the
bow for a corresponding distance. The hull comprises
an outer covering and a skeleton frame of X braces, the
hull bottom following the inverted V shape of the lower
members of the braces, and thus forming two keels, giv-
ing a stability not attainable in ordinary methods of
construction.

THE PROPULSION OF VESSEWLS BY
MEeANs oF ExprLosivEs forms the subject of a further
patent by'the same inventor, the construction of the vessel
being'similar, but a cannon-like conductor being located at
the stern, and extending from within the hull to its ex-
terior. A rotating receiver has chambers for the explo-
sive material, to register successively with the bore of
the conductor, a trip mechanism carried by the receiver
actuating the hammer to effect the explosions, which
may be made to occur at very frequent intervals, a8 may
be needed to cause the constant forward propulsion of
the vessel, and without jar to the vessel itself.

A RUDDER specially designed for the
form of vessel above described has also been patented
by the same inventor, a rudder being pivoted to the bot-
tom of the vessel at the bow, centrally between the
keels, while a fin rudder is located at each side of the
hull near the stern, the thre rudders being easily oper-
ated to steer the vessel much more quickly than would
be possible with a single rudder at the stern, the vessel
being designed to turn almost on its center.

REGENERATIVE FURNACE VALVE
GEAR.—John Kernan and Robert B. Yuille, Pittsburg,
Pa. This is a simple and durabie gear, easily reversed,
to connect and disconnect the gas supply and the fur-
nace and the latter and the chimney flue. Diagonal valve
seats are formed in a casing, which may be water-jack-
eted or lined with fire brick, and which is formed with
an open top and bottom and side openings, slide valves
sliding on the seats so that when one moves inward the
other moves outward, while a plug is held in position in
one side of the casing by aweighted lever. The valves
can be readily repaired while in an cutermost position
without stopping or interfering with the work of the
furnace.

ANGLE Cock.—William J. Waldron,
Fort Worth, Texas. 'This is a device to be applied only
on a manually operated angle cock, by means of supple-
mental fluid pressure pipes, so that the plug cannot be
turned by unauthorized persons and without the know-
ledge of the engineer in charge of the train. It is a de-
vice for locking the train pipe valve or plug, by means of

a connection separate from the train pipe and under the
control of the engineer.

Railway Appliances.

CAR CoUPLING.—Thomas Gaskins, Ar-
cadia, Fla. Two patents have been granted this inventor
for improvements in couplings of the Janney type, in
which the drawhead has at one side a knuckle to couple
with a similar knuckle on the other drawhead, there be-
ing means of locking the knuckles rigidly in coupled
position or turning them outwardly to be disengaged
from each other. The first invention consists chiefly in
an improved construction and arrangement of thelocking
lever which holds the coupling knuckle, whereby the
draught strain on the pin is soreduced as to permit it to be
operated by hand, even when the draught strain is on, the
whole conpling being very cheap, simple, and effective.
According to the other patent, means are provided for so
locking the knuckles that they may be freely and.easily
disengaged while the draught strain is on, and there
is no necessity for slacking or backing the train to un-
couple.

CAR CoUPLING.— Charles H. Smith,
Birmingham, Ala. This inventor has also devised an
improvement in couplings of the Janney type, adapting
the coupling for an automatic release of the coupling
Jjaw if the securingdevices that retain the coupling draw-
head in connection with the cars should accidentally
be broken or become loosened, the release preventing
the coupling from falling on the track, to occasion the
possible derailment of a car in the rear. The improve-
ment is simple, costs but little, and all the parts are sub-
stantial and not liable to be deranged by ordinary
wear.

Nutr Lock.—Henry Hagon, West Su-
perior, Wis. This is an improvement primarily de-
signed as a simple and effective means of joining the
ends of rails and holding the several parts from loosening
under the jarring and vibrations incident to train travel,
the fish plates being secured to the rails and effectively
braced by grip flanges or members, so that they will al-
ways be heid tightly up against the under face of the rail
tread.

Nut Lock.—Henry B. Eareckson, New
York City. This improvement consists essentially of an
arm pivoted on the nut and adapted to swing into recesses
on the outer end of the bolt and in the nut. While es-
pecially designed as a lock on railroad rails, joints, and
vehicle axles, it is also applicable toa widerange of othet
uses, being of simple and durable construction and
positively locking the nut in place when screwed up.

Mechanical,

HEEL NAILING MACHINE.—John F.
Hines, New York City. This inventor provides an au-
tomatically-acting and effective mechanism for bending
the rand into the requisite shape and inserting it between

the sole and the heel plate. The rand-bending device
consists of a series of clips having an articulated connec-
tion with one another, a slide having a guided movement
to bend the clips, as they hold the rand, around the heel-
supporting plate. Spring-pressed followers, arranged be-
tween the clips and having a sliding connection there-
with, engage the “outer edge of the rand and, force it
inward from between the clip members, a cutter severing
the ends of the rands, should they project in front of the

‘heel-supporting plate.

WRENCH.—AIf L. Winge, Miles City,
Montana. This inventor has patented an improvement
in that class of wrenches which have a sliding jaw ad-
Jjustable by means of a movable rack, to retain the jaw
locked at different points on the lever bar, with means
for holding the rack stationary. The improvement pre-
sents novel details of construction, affording increased
efficiency without adding to the cost of the implement.

Miscellaneous,

WALL PAPER MANUFACTURE.—Paul
Groeber, Rutherford, N. J. This invention provides a
method of and machine for manufacturing paper having
an embossed face with a water color effect. The
paper is composed of two firmly united Jayers of pulp,
one sized and the other unsized, to form an absorbent
face to receive successive colors and a final embossing
impression, the sized pulp sustaining the facing during
the processes of printing and embossing. By this means
water colors may be employed alone or in connection
with the regular pigments, some of the rollers algo apply-
ing gold, mica, flock, flitters, or other illuminating mate-
rial, oil, distemper, or varnish pigments.

RoLLER CHOUTE.--Edwin W. Fuller,
No. 304 Guerrero Street, San Francisco, Cal. This is an
improved and extremely simple construction for use on
grades to convey sugar cane, lumber, firewood, and other
materials. It consists of a series of sections pivotally
connected at their adjacent ends to have a limited lateral
movement, and each section having in its bottom and
side walls transverse openings where rollers are jour-
naled in plates, the plates being removably bolted to the
outer faces of the sides of the chute, so that any single
roller may be removed without disturbing the others.
The chute is inexpensive and easily erected, may be ad-
justed to varying curves, is very strong, and the material
thrown into It will be carried forward and downward
by gravity and with but little friction.

FoLDER AND PUNCHER. — Frederick
C. Mehnert, Goshen, Ind. In devices for folding blank
book sections and punching holes in them, preparatory
to binding, this inventor has produced a very simple
machine adapted to simultaneously fold the sections and
punch the holes, doing the work very rapidly and mak-
ing the holes all alike. The table has in its top, parallel
Jjaws adjustable toward and from each other t; vary
the width of the slot, which is entered by a vertically
reciprocating folder blade having a lower non-cutting

© 1895 SCIENTIFIC AMERICAN, INC.

edge with projecting needles or perforating spurs to per-
forate the paper in the fold for the binding thread with-
out cutting the sheets in two.

CARPET STRETCHER AND JACK.—
Hosmer F. Jackson, Tyrone, Pa. This is a simple and
inexpensive combination household tool, which may be
used as a jack for lifting stoves and other heavy articles,
or as a carpet stretcher, a removable crank arm of the
tool being also adapted to serve as a tack hammer and
claw. The implement is readily manipulated by any
one capable of handling even the simplest tool.

DRAPERY ForM.—William H. Knapp,
Brooklyn, N. Y. A form readily adjustable toa desired
waist or hip measurement, and held in such position,
has been patented by this inventor, the form resting upon
the floor or other support throughout its entire circum-
ference, thus dispensing with the ordinary base. The
form may be worked upon without danger of toppling it
over or shifting itsposition, and may be quickly folded
up around a central standard.

BUcCKLE. — Solomon Z. Quim,, New
York City. Suspender buckles constitute the feature of
this improvement, the buckle designed by the inventor
securely fastening into the web, while it may also be con-
veniently unlocked to be shifted on the web to shorten
or lengthen thesuspender. The frame of the buckle has
a crossbar extending over the web at the front, while a
clamping toothed bar engages the web at the back, op-
posite the cross bar, the toothed bar being carried by an
auxiliary frame hinged on the main frame and adapted
to be locked thereto. The buckle is simple, and may be
cheaply made.

CRUMB REMOVER.—James B. O. She-
vill, New York City. This is a simple device for table
use, having a revoluble brush arranged in front of a
crumb-receiving pocket. The brush and its operating
gearing are inclosed in a longitudinally slotted casing, to
the top of which is pivoted a handle, the oscillation of
which is limited by stops. The device is moved over the
table in the same manner as a hand brush, and when
lifted and taken away the crumbs held in the pocket are
not liable to drop out.

THILL Tug.—Williamn H. Cable, Staun-
ton, Va. This is a simple, cheap and automatically
locking tug, adapted to snugly embrace the thill, and
readily operated to release the thill when desired. The
tug holding devices are so arranged that the usua.
draught braces are dispensed with and the pulling ana
backing are effected entirely by the tug. The tug proper
has a hinged member arranged to be swung up around
the shaft, and be detachably connected with the other
section, to which the harness is attached, and the releas-
ing devices may be operated from the vehicle to almost
instantly unloose the animal in case of a runaway.

LUBRICATOR FOR VEHICLE AXLES.
Henry B. Eareckson, New York City. A nut is adapted
to be secured on the threaded end of the axle spindle,
according to this invention, and the nut has in its top an
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oil chamber with an opening leading to the upper end of
the feed groove on the spindle. As the chamber is an
integral part of the nut, it is always in the proper posi-
tion, and there is no danger of wasting the lubricant, the
spindle being thus oiled without requiring the removal
of the wheel.

OVERDRAW CHECK Bir.—Joseph Car-
ter, Blyth, Canada. This bit is independent of the
driving bit, and is designed to stay in any position in
which it may be placed, not moving up or down in the
horse’s mouth when the horse 18 checked. It has a cen-
tral raised section which may be covered by a cushion,
and the ends are slightly curved upward and terminate
in eyes, cheek bars connected with the ends of the bit
receiving near their connection the check rein, while a
nose band is adjustably connected with the cheek bars,
there being means for locking the nose strap in a given
position.

SLEIGH BRAKE.— Adelbert Mecham,
Edinburg, North Dakota. Should the team stop when
the sleigh is being drawn up a hill, this brake acts auto-
matically to prevent the sleigh from running backward,
and when descending 2 hill, the action of the team in
holding back operates to apply the brake, and thus con-
trol the descent of the sleigh. By means of locking de-
vices the brakes are made inoperative when the sleigh is
to be backed. The device is inexpensive and is applica-
ble to any form of sleigh.

PoLicE NiPPERS.—Leon Brown, Chi-
cago, Ill. This is an improvement in chain nippers,
whereby they are so made as to require but a single handle,
the loose end of the chain being readily thrown over to an
engagement with the handle, forming a loop, which may
be contracted upon the wrist of the prisoner by the man-
ipulation of the handle.

Note.—Copies of any of the above patents will be
furnished by Munn & Co., for 25 cents each. Please
send name of the patentee, title of invention, and date
of this paper.
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(6464) W. C. E. writes: In a town in
this State the water supply is pumped from a lake to a
reservoirsituated at a distance of about 1,800 feet from
the pump house, and at an elevation of about 300 feet
above the town; the power used to elevate the water is
two Worthington compound pumping engines, with
steam cylinders 12 and 1814 inches diameter respectively,
water cylinders 814 inches in diameter, all 10 inches
stroke, and are of 750,000 gallons capacity each per 24
hours. As the capacity of the pumps greatly exceeds the
wants of the village at present, it is proposed to use a
portion of the water from the reservoir to operate a 6
inch turbine water wheel, which it is claimed will de-
velop 100 horse power under 300 feet head, to operate a
dynamo with which to light the streets. Would this be
practicable ¢ 'Would it cost more or less for fuel to fur-
nish the power for a dynammo in this manner than by
an engine directly attached? A. Your pump has aca
pacity of 520 gallons per minute, and 100 horse power Ly
the best impact wheel requires 1,560 gallons per minute
under 300 feet head. So that the total horse power of
your pumps is but one-third of the power required. It
is a decided waste to pump water by steam for generat-
ing water power. Direct steam power for the dynamo is
proper and practicable, and the begt of all is a combined
compound engine and multipolar dynamo.

(6465) J. W. H. asks: What is the loss
in friction between the transmission of 100 horse power
with direct connections with engine and a bevel gear?
Also loss in friction between a direct connected engine
and a machine driven by belt? A. The loss of power
transmitted by belting is somewhat variable, depend-
ing upon thickness, tightness and velocity. On an
average the loss is about two per cent by creepage, and
the loss by increased journal pressure and tlexure of the
belt is from 14 to 1 per cent more. A total of 31 per
cent variable. The loss by gearing of equal size and of
the larger dimensions, well made and adjusted, is very
small, embracingonly the friction of the teeth, amount-
ing to from14 to 1 per cent of the transmitted power.

(6466) G. W. S. writes: I am a reader
of the SCIENTIFIC AMERICAN, and would like to know
whether in the manufactnre of a small experimental dy-
namo one would get as good results from adrum arma-
ture as a shuttle armature # And if so, ought the size
and amount of wire on the armature be the same as would
be used in the samedynamo on ashuttle armature ? By
all means use a drum armature. Make it larger; two or
three times the diameter of the shuttle armature. We
refer you to SUPPLEMENT, Nos. 161, 599, 600 and 844,
for information on the construction of small dynamos;
price 10 cents each by mail.

(6467) E. W. H. writes: 1. Kindly tell
me how walls are wainscoted with tiles, that is, how the
tiles are best fastened to the walls, and what backing is
first laid down upon which to lay a tile floor over wooden
joist, 80 as to insure a water tight job free from cracks.
A. Portland cement freshly mixed is the best bedding for
tiles for walls and floors. For floor backing put in a
deafening floor two inches below the top of the beams,

well fastened to prevent springing, and filljwith good mor-

tar concrete evenwith top of beams, and on this surface
bed the tiles with Portland cement. 2. What thickness
of plate glass would you specify for a residence, size of
glass 3 X3 feet, and how thick should the frames be for
such glass ? A. If polished plate is to be used. it should
be 14 inch thick. For common plate 14 inch or 5% inch is
the usual thickness. Frames for the % inch glass should
be 174 inch thick, for the thinner glass 114 inch thick.
3. WouldPortland cement be preferable as a mortar to
lay brick in a foundation wall, to lime mortar tempered
with cement ? If so. please give proportions of sand. and
Portland cement best adapted, and say if such mortar
would be unfavorably affected by the heat if it were used
1 laying chimney brick. A. Portland cement is best
for foundation walls in varying proportion with lime ac-
cording to economy desired. Lime 3 parts, Portland ce-
ment 1 part by measure makes a strong mortar with 8 to
10 parts sharp sand. This also makes a good mortarfor
ordinary house chimneys. 4. What proportions of Port-
land cement and sand would be best adapted for plaster-
ing the inside of a brick cellar wall to make it water tight?
A. Equal parts of Portland and clean sand for cellar wall
plaster. 5. Isthere any objection to the use of sheet
lead for gutters, tlashings, and flats, and how should the
edges of the sheets be soldered together ? A. There is
no objection to the use of sheet lead for flashings. The
edges should be turned up, cleaned by scraping and
burned together with a hot iron without solder.

(6468) H. S. L. A. asks: What is the
latest theory of electricity ? We have several theories of
our own make, and would like to know how far we are
from the most generally accepted theory of electricity.
A. Your question is avery broad one. You will find ex-
cellent articles on the subject in the SCIENTIFIC AMERI-
CAN SUPPLEMENT, Nos. 666, 719, 857, and 995. We can
also supply any books on the subject.

(6469) L. B. asks: 1. In what way does
the difference in distance between the carbon and
platinum points in the Blake transmitter affect the in-
tensity of the current ? Does the current decrease ac-
cording to the amount of air between the points of con-
tact ? A. The points arealways in contact. The pressure
constantly changing causes the variations in current
effecting the transmission of sound. 2. If a thin
rubber ball filled with carbonic acid gas were placed
near to the mouth piece of a bell receiver while in
operation, would the sound be increased ? Could
this sound be retransmitted ? A. It would concentrate,
not increase the sound. It could be retransmitted. 3.
Do you think that it would be in any way possible to
obtain power from the rotating of the earth ? Has any
one ever attempted it? A. This i8 among the possi-
bilities, but has not yet been demonstrated to be prac-
ticable. 4. Have made Page’s rotating armature as
described in Sloane’s ‘* Electrical Toy Making,” and it
works well as a motor but it will not generate. Cannot
surmise what the cause is. If possible suggest a remedy.
A. It will generate some current if rotated rapidly
enough. 5. Please refer me to some periodical or book
telling of the advantages of galvano-cautery. A. Fora
good treatise or galvano-cautery we refer you to Bige-
low’s *‘International System of Electro-Therapeutics,”
8vo, cloth, 1160 pages. Price $6 by mail post paid.

(6470) J. D. says: 1. Ihave constructed
storage battery like one described by you some time ago.
What would be proper resistance to discharge them
through in forming; size of plates 10x12, 7 plates to cell,
26 cells in all? What would be number of hours they
would run, and how many 16 candle power lamps would
they run, and how long? A. Four ohms resistance will
answer for discharging in series. They should run ten
hours and maintain about twenty 16 candle power lamps,
but it would be safer to make a large deduction to allow
for imperfection of construction. 2, Have motor sixteen
segments to commutator, leads give one-quarter turn,
brushes work on opposite sides, have three 14 inch carbons
in each brush holder, and in a few minutes’ run, commu-
tator and brush holders become so hot that you cannot
touch them, and in ashort while so hot that it will un-
golder leads from commntator. Run with 50 volts about
10 or 12 amperes. Please give me cause for this, and
remedy. A. Your field may be out of proportion to
your armature, but try giving it less potential. Inter-
pose a resistance in series with it.
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TO INVENTORS,

An experience of nearly fifty years,and the preparation
of more than one hundred thousand applications for pa=
tents at home and abroad, enable us to understand the
laws and practice on both continents, and to possess un-
equaled facilities for procuring patents everywhere. A
synopsis of the patent laws of the United States and al)
foreign countries may be had onapplication, and persons
contemplating the securing of patents, either at home or
abroad. are invited to write to this office for prices,
which are low, in accordance with the times and our ex-
tensive facilities for conducting the business. Address
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad-
way, New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

March 26, 1895,

AND EACH BEARING THAT DATE.

[See note atend of list about copies of these patents.]

.. 536,524

Amidotriazin, W. Herzberg .
Tehor W . 536,171

Anchor,
Anvil, vxse, a.nd dnllmg m

536,219
Auger, earth, G. Laube X
Axle, wagon, D. Bullock. 536,264
Band cutter and fender, R. L. Dennison 536,270
Banjo. S. H, Mason .. 536,218
Batter dropper and cake beater, E. L. D. Hoyle | 536.521
Bedstead, B.J. Barcalo..............ciieniiiiiiiinns

Bell ringing “device for vehicles, White & G]over 536.499
Belt tightener, O. Bach . 536323
Bicycle driving gear, T.
Bicycle, railway, R. Herz...........

Bicycle saddle cover. W. C. Mclntire.

Blackboard, T. Hoo! 536,526
Blmds. means for actuatmg window, W. 53642
Boat ot ;',;i{ :'and steering device, H. A. Sheéldon 536.236
' Boiler. g team boiler. Water tube boiler.
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Boiler cleaning compound, J. Rohrkraut
Book mailing corner, Wright & Logan..

Books, carbon holder for blank, L. A. Llp
Boot or shoe, B. A. Pickering..
Boots or shoes, machme for uni

pers of, W. C are 536,183
Bott]e cap, W. H 536,388
Bottle stand, F. W. L. Knus 36,57
Bottles, valve to prevent refill

Hupchen.... ......c.cocciveviiiinnnnnn... . 536,214
Box. See Paper box.
Box head dowelmg machi me, G. W. Moyers . 536,224
Box machine, J. F. Adams.. 5 536,450
Box machine, W. S. Davis.. 536,4.
Box nailing machine, W. S. Doig ceee . 036, 192
Brake. See Car brake. Electric brake. Rail

brake. Vehicle brake.
Brake mechanism. automatic, T. Sllvene ... 536,484
Brick facing, C. F. Kol . 536,433
Bridge, drawn, B. L. W orden 6,313
Broom head, R. Raby....... 536,296
Brush, Bingeman & Martin 6,181
Buckle C. A. Conger..... 536,267
Buckle. J. Parker 36,390
Buckle, back band, W. F. Anthony....... .. 536,451
Bungs. attachment for faucet, J. W. Griffin....... 536,567
Burner. See Oil burner.
Button, sleeve, H.Wexel..............co.oeieeniinen 36,407

Lable grip, L. Hachenberg
Camera. See Magazine camera.
Can. See Paint can.

Candlestick. miner’s. A. Eck

Cane and umbrella, combined, C. H. Morgan. 536,
Cane and umbrella, combmed G. Williams, .

Car brake, cable, J. R Z Dumals ........ . 536,3
Car brake, rallw»y ......... 5 X
Car coupling, W B. Dmsmore, Jr. 5

Car coupling, C. W. Hinton... .. . 536,284
Car coupling, J. N. Moehn .. 536,537
Car fender, A. Hare.... . 536.518
Car fender, W. A. Morr 536,475
Car fender, M. M. Scott.. . 536,2
Car fender, street, M. Clo 536,418
Car, hand, M. V. KIDES berry 536,631
Car impelling mech anism, V. 6.325
Car screen guard, street, 1. W. Selkir ,300
Car switch devwe S. M®Brad ley.... 536,262
Cars, portable device for unloadin , 209
Card grinding, B. A. & W. Dobson.. 5 6.375
Carriage curtain securing device M. 536,321
Carriage, folding baby, T. H. Wilcox 130
Cart, A. L. Smi ith 0000

Cart, road, Barknr ELAITA...coververranrecioceossons 536,369
Case. See sm mg case.

Caster, A. A. A

Lentnfugal machme. S. C. Rockman.
Centrifugal machine driving mechamsm, 0.
(01N E1T0) 1) s aaaaaaastnaaane000000a00e0000008060000 .
Chain wrench, J. H. Vinton................... R
Cheg‘k row wires. anchor stake and gage for, G. 1.
DN o ocistianocvennssacasssssmovasisaatosnnsanae
Chip holder and game counter, E. D. Rockwell....
Cigarettes, manufacture of, A. L. Munson.........
Clamp. See Floor clamp.

536,290

C]asE for garments, corsets. etc., W. H. Payne (r) 11,482
Cloth singeing machine, Whlttle & Reynolds. 536,408
Clothes banger, J. H. J. Ronner........... 536,483
Clutch mechanism. W. E. Forster 36,1
Coal bunker, Curtis & lsaacs............ 536,186
Cock boxes, guide for. stop F. H Cullen. 5,21

Coffee polis mf machine, M.
Collar and necktie fastemug, \'A
Cooler. See Water cooler.
Corset or dress stay steels, machine for cutting
off, D. E. Creech...........ccoovuiinnnnn
Cotton gin blast flue, Gammons & Shaw..
Coupling. See Carcoupling. Hose coupling.
Crank arm attachment. F. H. Richards
Crayon moulding machine, C. A. Ritt
Creamer, centrifugal, 0 Ohlsson
Creamer, centrifugal, A.
Crupper, M. Goudreau.
Culinary implement, J.
Cultivator, .Woolsoncroft.
Cultivator. corn, F. Robert
Cultivator, band garden, C. J. Abbott
Curtuin fastener, A. H. Squi
Curtain rod, W. H. Edsall...
Cut-out, fusnble J. J. Wood.
Cutter See Band cutter. Pipe cutter. Koot cut-

Cutter head, rotary, E. U. Kinsey.

Cycle, W. C. Johnston............

Dam, gravnt E. R. Beardsley

Damper. C. T. Redfield

Decoruaatmg fibrous plants, stems, or leaves,
machine for, Walker & Stephenaon

Dental cast, D. C. M cNaughton

Dental ﬂl]mfz tool, T'.G. Crym

Detergent compounds, mauufactunng.

Peterson..................
Dish cleaner. E.
Dish washer, Hodges & Dickson

Ww. B.

Ditching and grading machine, E. F. Sojourner... 536,551
Ditching and tile laying machine. O. B.H. Han-
neborg ...536.,339, 536,340

Ditching machme.(} A. Shields
Drier, J. F. Gubbins

536,401
6,336

Drill. See Grain drill,

Drill tooth spring, O. B. Pickett....... .coccevienne 536,231
Drip stand for drinking glasses, J. Kickhetel.. 536,353
Dropper. See Batter dropper.

i 2 536,217
Dye. black, Kahn & Runkel 536.43
Dye, blue azo, R. Kirchhoff. 536,532
Dyeing, etc., apparatus for, 6,48
Dyeing machine, A, C, T. S 536,487

guamlte shel] C J. Crowley 536,565
eer, M. Y. rren. 3,497
Elbow ﬂttmgs mould
................... 536,204
Flectnc brake, E.D. Le . 536,535
Electric current mgulator.c M. 1ordan 536,
Electric switch, C. C. Chesney........ 536,
Electric switch, C. J. Miller............... 536,221
Flectrical meter, combination, H. C. Parker 536.478
Elevator, H. Longauer.............o.ooeeeue... 536,215
Elevator operating mechanism, D. D. Walton. 536,362
Elevator wheel, A. Sedgwick . 536,083
Engine. See Gas engine. Locomotive engme

Rotary steam engine. Steam engine.

Engine 1ndicator cylinder, steam, F. R. Baldwin.. 536,255
Extractor. See Stump extractor.

Eyeglass case or holder, A. C. White................ 536,507
Fareregister, L. Ehrhch et al . 536,273
Faucet, Frey & Whit .. 536,318
Feedwater heater, H ‘Kohl., .. 536,354
Feedwater heater and condensing apparatus,

Green 536,515
Fence lock and stay, wire, C. M. Suter. 536.488
Fence stretcher, wire, J. Stau er.. .... 536,304

Fence tension device, wire. W. H. FOX....ccccvuue 536,332
Fender. See Car fender.
Fertilizer, J. W. Hickman

File, newspaper, G. H. Wright. 6, 14_
Filter, W. B. Lindsay et al........ 536
Filtering apparatus, beer, W, Albach. 536,003
Fire escape, E. W. Potts................ 536,232
Fire extinguisher, aut omatic, C. W. Kerstete: 572

Flanging machine, J. Miskolezy................ . 536,437
Flash light mechanism, E. D. Evans.
Klexible tube, H. H. Brooks. ..

Floor clamp, S. Mero............ 536,288
Flour bolt, vertical. A. Gillespie. 536,513
Forge, A. "RiCe. ,...... 536,581
Fulling mill, E. Gessner. 536,279
Furnace, F. ’H. Richards 536 394
Furnace, R. Wirth et al. 536,249
Furnace, traveling floor, 1312
Game reglster for pon] tables
Golden.. 4

Garment banger,
Gas engine, exploswe J. W Lam
Gate. See Railway gate.

Generator. See Hot water generator.
Gig mill, H. N. Grosselin................
Glassblower’s snap, M. 8. Thompson.
Governor, steam engine, J. Begtrup.
Grain binder, Ellithorp & Steward.

36.470
536,287

536.516

Grain binder, M. Kane........ 536,671
Grain drili, P. M. Gundiach. 536.33
Grinding mlll J. F. Winchell 53(},41(]
Gum, manufacture of starch, V. G. Bloede. 536,260
Halter tie, J. Corne 36,511
Hammer, G. A. Lambert 536,534
Hand paa, D. Shlrl ,048
Hanger. See Clothes banger. Garment hanger.

Mail bag hanger.
Harvesters, reapers, or like machines, knife or

CULLEr TOT, . FTIOSZ. ..uvvrenrenenrarenrnennenenns 5.36,464
Harvesting machme, M. E. Hunter.. 536,851
Hat and coat hook, combined, M. Wood . 536,412
Hat brim curling apparatus, J. Ives.. . 536,568
Hay tedder. BE. A. & M. H. Davis.. 536,269
Hay tedder. C. H. Teicher..................coeoant ,404
Heater. See Feedwater heater. Water beater.
Heel ror boots or shoes, cushioned, B. R. Tlllgren 536.590
Hide stretchmg device. J. W. Chapman. .)3(},456
Hinge, trunk, W. A. Truesdale 4

Hook. See Ladder hook Whlﬂietree hook.
Horse power, S. Z. Schw
Horse weight, D. B. Maconaclue
Hose couplmq. F.F. H
Hose covering, flexible, A. P. Cochrane
Hot water generator, J. Engelhart.




222

Hrientific dmevican,

Hyvdrometer, T. Lohnstein
Indicator lock, J. M. Edgar..
Indicator lock, J. Z. Roraback.
Inkstand, fountain, L. Thomas.
Ink well, J. Morton..
Insulating high tension coils of transtormers.

Schneller & Wisse
Insulation, applying, F. E. Cas

. 536,319
.. 536,184
Jewels, pr oducmg metal art ooJects set with, V.

G. Bloede.........oooviiiiiiinnn 5000A00ABA000 ve... 536,259
Key. See Yoke key
Kitchen cabinet, J. Berntsen ........... 5000000

. 536,258
Kitchen cabmet, S. W. Tate 536,489
KmLtlnpmachme, circular spring beard needle,

F. H. Ga 536,201
Label holder A C. Mills, Jr.. 536,386
Laces, clip for securing buot shoe. or other, \V. .

H. Thrift. . 536,406 |
Lacing, F. S. McKe . 53(.,470‘

Lacing hook heads Witg
covering, M. Bray.
TLadder, ﬁre, 0. B. Hal

¢ material, die for

ngl:ltm;;r dev1ce, 1. M.
Lock. See Elevator lock
lock. Seal Jock.
Lock, H. V. P. Cooke
Locomotive engine, E B. C‘oxe
Loom picker stick, W. L. Keith.
Machine case, J. Tlotsapillar. .
Vlagazme camera, M. C. G. De (rl[‘&lldy
Magnetic separator, J. D. McKinnon..
Mail bag catcher, Winsor & Cummmgs
Mail bag hanaer, G. M. Patterson...........
Mlugzprnllgs. device for equalizing powero 5
rte
Malt, manufacture of crypto, C. L. Hart.
Map, M. Arriaga
Match making machme, H. C. Spaulding.
Match safe, S. E. Ba
Metal rolls. grinder aud dresser for, W. E. Harris
Metal rolls in their housings, grinder and dresser

536,560
536,520

W, E HATTIS. . oveiviiiiiiciiiiie i aae 536,519
\Ietalhc blocks. process of and apparatus for ‘
making holes through. Friedrich & Schulte.... 536.278
Meter. See Electrical meter.
Microscopes, mechanical stage for, J. P. Swift ...

536,552 |

Mill, See Fulling mill. |
Milling machine, J. L.
Mine trap door, G. Bonenberger..
Mining machine, electric, E. C. Morgan..
Mould for lining unions, G. W. Harrmgton
Mould for lining unions or couplings, G. W. Har-

rington
Motion controlling mechamsm. A. Sedgwick
Musk, artificial, A.
Nail dnvmg mdchme bov J.J. Hayes
Numberm" ‘machine, E. P. Teal.

Gig mill.

Grinding mili.

Nut lock, C. Wetsel............. . 536,498 |
0il burner atomizmg, Luther & Cowart. . 536.216
Oil purifier, F. E. Bailey . 536,367 |

Ordnance, recoil operated automat 5
McKnight.................. .. 536,387 1
Organ, O. E & G. C. Wick .. . 536,2;7
Oven door, F. H. Van Houten.. 536,491 |
Overshoes’ on shoes, device for retaining, L.J. .
WeatherwaX............oooiiiiiiien ciiiennnnn 536,244 |

Packing, metailic, R. Holmes.................... ... 536,206 |
Pad. See Hand pad. |
Padlock, permutation, W. E Hullinger.. . 536,285 |
Paint can, M. A. Marzyns 536,217
Paper box, T. F. W. Schmidt £36,544 |
Paper box machine, A. B. Cow 536,371 |
Paper bucket, T. F. V. Schmidt . ,54

Peat cleaning and decortlcatmg

Pessary,
Phantoscope. C. K. Jenki
Photographic retoucher, A.
Photographic roll holder, E. B. Barke
Photographic shutter, V. I. Adams..
Photographic shutter, A. G. Tisdell..

@

Pianos, arch plate frame for uprig!

Mitchel ....oooiiiiiiiiiiiiiiis cei e . 536,518
Pickling sheets, etc., apparatus for, A. E. Sawers. 536,399
Pipe cutter, J. . VANEOD. .+ eenseerisaenaenanins 536,554
Pipe fittings, mouid for lining, G. W. Harrington. 536,342
Pipe. machine for making continuous, R. F.

DOCKEIY. . .iiitiiiiiiiiiies ciiiieiiinaaas ... 536376
Pipe threader and reamer, G. Ressler . 536,297

Planter. LL C. Evans
Planter, corn, G.
Plow, M. Weber............
Plow. garden, M. P. Jacobs.....
Plow subzoiler attachmeut W. M. Carter.
Plow, wneeled. H. Lindestrom
Power. See Horse power.
Pressure. apparatus for automatlcally intensify-
ing and equalizing, C. P. Higgins

Printing machine, cylinder, C. Potter.
Printing press, J. "Brooks

Prmtmg press numbering atbaebmeut Henkle &

5‘30 330

Y K [ RS 50000000000008050000900000 . 536.428
Pulley, window weight, L. Hart.. . 536 426
Pulp, machine for moulclmg hollow ware from

M. L. Deering.......ccoeueeuiiiennnennensnns 189, 536,19
Pulverizing rock, etc., machine for. P. Mcl\ellar 536,225
Pump, self-regulating, V. Montalto................ 536,356
Pump, vacuum, J. L. Bogert ........ . 536,415
Puzzle, H. Fisher.. . 536,462
Puzzle, J. D. “Miller. . ce... 0362
Rail bender, A. L. Stanford. 36,237, 536,238
Rail brake, F. L. Desmomeaux. ........ [0 X

Railway and warter tobogganing apparatus, in-

clined, B.J. MOTTI8. .. oouivinitriennnninnaaeneenn 5,441
Railway, ¢losed conduit electric, W. Lawrence (r) 11,481
Railway. conduit electric. F. S Davenport.... ... .374
Railway crossing signal, E A. Hermann.. . 536,429
Railway gate. S. S, Smaliwood....... .. 536,320
Railway pulley, cable, E. M, Johnson. . 536,471
Railway rail, reversmle. B. A.Thomas . 536,305
Railway swnalmg, A. Gregory . 536,335
Railway supply system, electric, C. E. Emery . 536,275
Railway switch, J. H. Reinhar at..... 536,482
Railway switch, automatic, J. M. De 536,188
Railway switch, electric, R. A. Bal dwi 53n,2u€
Railway switeh' oper: atmg device, J . F. Ol 5,21

Railway switches, means for oper:
Miller.
Railway tra V. i
Railway train, H. L. SlmmOnS
Railways, construction of, E.
Railways, system of electrmal E)

Raisin seeder, W. Johason..
Recorder. See Sales recorder.
Register. See Fare register. Game register.

Register for measuring leneths of varying recip-

rocating strokes, G. P. Aborn.................... 536,252
Reenstermg and mdwatmg machme F. L. Balley 536,414
Relay, C. R. J. Willot 536,559
Respirator, H. Schneckloth. 536,299
Revolving and reclining chair, 536,213

B)
Road working machine, B. Poulson
Root cutter, J. P Nickodemus
Rotary steam engine, R. L. Henderson.

. etc., teamer,E yek.
Saddle,J C. Speirs
Sales recorder with coin displayer and cash
drawer, manual, R. Zabel

Salt evaporator, N ’S. ‘Beardsle
Sash balance, J. H. Bane..........
Sash, swmgmg wmdow D. H. Gail.

gg

Saw set J. B. Whiting .. .........
Scaffold, window, H. W. Bullock. 536,265
Seal lock, C. V. Boughton.. 536,454
Seal lock, B. 8. Shaw......... 536,585
Seams of sheet metal cans, machine for formmg

and soldermg lock, G. T, Pillings.. ... 536,589
Seat. J. Mallett .. 536,577
Separator. See Magnetic separator.
Shade guide, J. J. Habhn . 536,517
Shade holder, W. C. Homan.. ,207
Shade, window, A. H. Brumfield. . 536,507
Shaft attaching device, J. R. Baxter...... 536,179
Sheet metal hand ralls, finishing, W. Klose. 536,533
Shelf, book, R. Linkletter. 536,075
Shelf, roller book, P. 1. Pauiy, St 536,391
Slnpnm(' case, W.'I'. Boatwright. . .. 536, 506

Ship’s log and course indicator, recordmg

Shovel foot guard, G.
Hlfung agparatus H. beck

Signal. See Railway cross
Swual and switch-operat. gapparatus electrical,

Slgm'zl systeru “ele &Y
Signaling apparatus, Plectrlcal W. E. M. Ja
Sk irt elevator, J. Mallett

Snow plow for street, rallways Dean &
Soap holder, Gilham & Erv
Sele laying machine, Judd & Pa
Sole pressing machine. W. E, F‘orster (r).
Spectacles, T'. A. Wil
Spinning and twisting machine spindle,
H. Collins 536, .»%
Spinning ring, J. Fowler 36
Stamp affixing machine, E C. Palmer. 536,058
Stand. See Bottle stand. ‘
Steamboiler, T. Herald.....occveeenenecnerancannese. 536,523

| Watercloset ventilator. W. Scharnweber

8
| Whiffletree hook, T. G. Mandt..

Steam engine, W. R. Dow...
Steam engine, W. E. Good .
Steam engine, J. V. Rice, Jr..
Stitch separating and indenting macl'.\me, J. B

Hadaway

Stocking, G. H vernon. 36, 22
Storage structure, knockdowu ‘J. Macdonald 36430
Stoves, filter for gasoline, C. 5. Whi 536,364
Stub holder, W. Willis........... ... 536,409
Stump extractor, J. T. Emerson. . 536,424
Submerged way, M. A. De Palacio. . 536,357
Suppository machine, C. A. Tatum.......... ... 536,240
Switch. See Electric switch. Railway switch.
Switches, automatic safety lock for, Tew & Riggs 536,587
Sword scabbard, H. O. Weller... ..............ooo ‘6‘."556
Tablet, order, D. H. Roberts. @lo,&%
‘I'elegraphy, P. B. Delaney.. 5&3,4_2[]
Telemeter, F. 0. Wadsworth. 536, 494, 536.555
Telemeter attachmeut, Lelesvope. F. L. 0. Wads-

worth 536,493
Telephone, J. . Pri 5?@,481
Telephone system Sabin & Hampton........ 536,233
Telephone exchange system, X. W Holman 536,382
Tie. See Halter tie. .
Tire, pneumatic, V. A. VWarren ...... 5 .3(3.363
Tire tightener. Howard & Grandpre. 536,349
Tire, wheel, M. Adler 536,
Tower, metal, Hanson 536,203
"T'oy, Austin & Craw .. 536,176
Toy, game, O. T\. Dougherty 536,193
Toy, mechanical, Crossley & Birnbaum. 536,512
Trolley sysLems ad;ustable switch fo _

Wood'". 536,250
Trolling sp D. 536,185
Truck. J. P. Harper ..... 536,282
Truck, H. L. Hazen...... 36,52
Truck, car, W. W. McKee.... 536,539

| Tube. See Klexible tube.
Tuning device for stringed musical mstruments,

F. B. Converse . 536563
Tuyereiron, A. Pederson......... 534,317
Twine and manutacturing same, 536,421
Type case bracket or support, S. Steubem 536,239
Typewriter drop cabinet. L. $. Ha ayes... 536,347
{ Typewriting machine, H. Jarvis.... 536,588
'I‘vpewrltnamachme T. 1. Stackhouse 536,303
Umbrella holder, C.'I'. Work........... 536,501
Valve, automatic, R. H. McMath 536,477
Valve, balanced slide, H. C. Clay. . 536,562
Valve device, T. L. Webster....... 536,245
Vehicle brake neumatic, H. P. Booth. 536,261
Vehicle front, ouder....... 536,398
Vehicle toe rall C C. Bradley 536,370
Vehicle wheel, G. Jobson. - 536,528
Velocipede, N. Smith X
Velocmede provided with electrical commumcat-

ingapparatus, R. H. Wolff........... ........... 536,411
Vending machine, coin-operated chance, E. Law- .

TONCE. coaueeorssimigios »eneensilsasa i eosessnanonsss 536,355
Ventilator. See Water closet ventilator.

| Vise, W. J. Wanless .. 536.496
Voting machine, ¥. H. Gilbert . 536,466

Washer. See Dish washer.

‘Watch movement box, Morlet & Nordmann. .

Watchcase pendant. Elser & Canniff

‘Water closet cistern, B. Dal 5

Water closet ﬂushmg tanks, cham pull for, J. W.
Temple

Water cooler, F. M. Underhill......
Water heater W. Scharnweber. .
Water tube boiler, H. L. Wilson.
Wax holder, sealmsz, E. R. Moore
Weather, erlp P. Wickes
Weuzher, grain, L. C. Guttery.. ..
Weighing machine, automatlc, C. R. Gorringe.... 536,334
Wheel. See Elevator wheel. Vehicle wheel.

Wheel supporting and truing device, A. Dudly.... 5363
Whitfletree hook, L. S. Flatau. oo

Whist tray, duplicate, H. H. Everard.
Wire stretcher, A. H. Sensenig
Wrench. See Chain wrench.
Wrench, E. N. Woodward..
Wreuches, making, J. C. Sp
Yoke key, ox, B. W. Johnson

SIGNS.

Bedstead, O. E. A. Wiessner...
Bicycle toe clip, J. H. Sager
Firger ring. M. L. Powers..
Mantel, A. C. Abramson..
Mante!. J.'F. A. Hoort .

Package case, C. H. West. .148
Paper knife. C. W. llurrison 24,144
Pencil tip, G. A. VVleld.Tld 24,143

Pocketbook frame, S. Zinn. .
Railway rail brase. F A. Delano.
Scale standard. W. F %t\mpsou

Sideboard, H. F. Potter......... 24,151
Stamp holder, W. E. Bannmg 4,145
Stove, oil, T. Miller..... ..... 24,150
Tray, communion servic., E. J. Howe............ oee 24,147
TRADE MARKS.
Ale, True W, Jones Brewing Company. .. 26,216
Antiseptics and disinfectants, Newton S
Company. 26.291
Bedpans, 1. H. O 26,30
Blue, washing, J. & J. Col 26.283
Books, educatio nal, G. & C. M. 26,273
Cigars, F. Schweizer.

Clotbes wri ngers, ‘American WTi Company....
Clothing, footwear, horse and carriage covers,
leather and duck coats, and boys’ pants and
and vests, oiledand rubber, . Werner & Com-
pany
Coffee, fig, Oriental Manufacturing Company-......
Cough drops and other remedies for coughs, colds,
and sore throat, Wenneker-Morris Candy Com-
Dlapers C. Whitman & Company .
Electric wires, flexible insulating tubing to in-
close, American Circular Loom Company..
Eyelets and lacing studs, Fast Color Eyelet Com-

................................................. 26.267
26,279
. 26,29
26,268
26,307

. 26,303
. 26,305

L Y R0 B ar OO E DO GE oS 000 BEEA0
FlI‘FWOI‘kE. St. Louis Fireworks Company..
Fishing tackle, United States Net and
COMPANY . ..ottt et ie i e aiaaeeaeanans
Flour, wheat, Duluth ILinperial Mill LomEany ......
Flour, wheat corn, barley, oat, and buckwheat, J.
& J. Colman 3
Fruit jars,J. P. Barstow....... ......civviiieeennnnns 26,298
Fuses , certain named electrical, Sperry Electric
\ammg Machine Company
Gas, liquefied carbonic acid, Liquid Carbonic ACld
Manufacturing Company
Hosiery, J. Kitchenman. .....
Iron, pig, Clinton Iron and Steel Company.. .26, 309 26,310
Laces, leather shoe, P. Goldstein

Liquors, malt. Bartels Brewing Company 26 2
Medicinal compound, tonic, Macdonald, Jameson

& COMPANY . ...ttt ittt i it iaeaaeannn. 6,204
Medlcmultablets T. O. F. Randolph & Company.. 26. "293
Paper, albumenized. Scovill & Adams Company.. ,271
Perfumery, toilet waters, aud sachet powders,

Kirm of Solon Palmer . 26,286
Pianos, C. L. Weser.. 26,301
Pills, J. N. G. Long 26,296
Polish for metals, but not for stoves, Pennsylvama

Lubricating Lompany 26,282
Pomade tor the skin, H. C. Rice.. 26,287

Preparations of an antiseptic and disinfec

nature, toilet, Newton, Chambers & Company.. 26,290
aper
Mani-

Registers, sales clleck books, and supply

therefor. duplicating and triplicating.
graph Register Company..

Ropes and cordage, C. W. Hun

Silver tableware. including spoons, ladle
and forks, solid and plated, Bristol Brass and
Clock Company

Soap, toilet, Mulbens & Kropft.

Starch, J. & J. Coiman

St one. artificial, Patent Victoria Stone Company. . 26 304
Suitings, worsted and woolen, J. H. Cockburn,
F265 26,266
Tobacco and snuff. smoking and chewing, S Hoff:
nung & Company ) "h,""ﬁ
']‘oothwash W. L. & C. E. Truesdell..

Trees, pear, Augustine & (“ompany
Underwear, linen, H. L. Deimel. .
Wash for the mouth, J. B. Todd.. o0
Wines and spirituous liquors, California Wine and

Fruit Company . 26,278

A printed copy ot the specification and drawmg ot
any pateut in the foregoing list, or any patent in print
issued since 1863, will be furnished from this office for
25 cents. In orderme please state the name and number
of the patent desired, and remit to Munn & Co., 361
Broadway, New York.

Canadian parents may now be obtained by the in-
ventors for any of the inventions named in the fore-
going list, provided they are simple, at a cost of $40 each.
[t complicated the cost will be a little more. For full
instructions address Munn & Co., 361 Broadway, New
York. Other foreign patents may also be obtained.

Wovertisements.

ORDINARY RATES.
Inside Page. each insertion 75 cents a line
Back Page, each insertion - 1.00 a line

g®™ For some classes of Advertisements, Special and
Higher rates are required.

T'he above are charges per agate line—about eight
words per line. ‘I'his notice shows the width of the line,
and is set in agate Lype. WHngravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at Publication Office as early as Thursday
morning to appear in the following week’s issue.

00D or METAL WORKERS

without steam power can save
time and money by using our

~F00tand Hand Power [llachinery
SEND FOR CATALOGUES—
A--Wood-working Machinery.
B—Lathes, etc.
SENECA FALLS MFG. COMPANY,
695 Water St.. Seneca Falls, N. Y.

LAT H Es Shapers, Pldners, DI'lllS, Machine Shop
1 OQutfits, Foot Lathes, Tools and Supplies.

Catalogue Free. SEBASTIAN LATHE CO.,
120 CULVERT ST., CINCINNATI, O.

HAVE YOU SEEN
M The New Green River Al
Drilling Machine ?

| Everything done—drilling and revers-
ing—with one hand, without takmg it
#l from crank. Price $15.00

f [ Send tor Catalogue.
il WILEY & RUSSELI, MFG. CO.
Greenfield, Mass., U. S, A.

SCIENTIFIC AMERICAN SUPPLE-
MENT. Any desired back number of the SCIENTIFIC
AMERICAN SUPPLEMENT can be bad au this_ office for
10 cents. Also to be had of newsdealers in all parts of

the country.

[AprIL 6, 18g5.

—_—

ARCHITECTURE,

Mechanics, Steam Engineering, Meclmn-
ical- Drawmg, Electricity, R. R. and Bridge
Engineering, Plumbing, Heating, Mining,
Enghsh Branches, Send for free circular,
statinz subject wish to study or your trade.
Correspondence School of Industrial
Sciences, SURANTON, P’A.

Study Electricity at Home

Ty our correspondence method, with FREE APPARATUS.
erms low. Cat. free. Scientific Machinist, Clevel'd, O.

ROBERT POOLE. & SON CO.

ENGII‘tEfRS & MACHINISTS.

TRAHSEISSIO MACHIHERY

MAGHMEMUUI.DED‘J
FAGILITIES FOR THE

HEAVIEST-CLASS OF WORK

BALTIMORE MD.

AMERIGAN GAS FURNACE CO.
of ELIZABETH, N.J., PATENTEES OF
A Complete System for the generation of a

CHEAP AND PERFECT FUEL GAS.
GAS BLAST FURNAGES,

for all kinds of Mechanical Work,
HIGH PRESSURE BLOWERS, ETC.
0F™ Illustrated Catalogues on applwam'(m.
Address, SO NASSAU STREET. NEW YORK.

MANUFAC UR T0 ORDER
PECIALTIES & NOVELTIES- ATENTED

ARTICLE§'SMALL OR FK ENYGSCEBNERY

SENOR 0T 49 M BH G ST CLEVELAND, O

Manutacturers of everything needed for

ARTESIAN WELLS

for either Gas, Oil, Water, or Mineral Tests,

Boilers, Engines, Pipe, Cordage, Drilling
Tools,ete. lius’d caratogue, price 1sts,
AN discount siieets on request,

Pittsburg, Wil City and Bradford, Pa.
Also, 32 Cortlandt 8t., New York,

ARE YUU INTERESTE wteam Boilers,

Engines. The Indicator, Machine Shop Prac-
tice. or General Mechanical Matters? Lord’s
Power and Machinery Magazine, a 100-page illustrated
monthly, is filled with mterestm% articles on these sub-
Jects, written by the highest au hormes, in plain lan-
guage. _ Price $1. 00 per year. Send for this month’s
issue. Lord’s Power and Machinery Magazine,
620 Atlantic Avenue, Bosten, Mass.

mElectrluty

VANDUZEN =35+ PUMP

THE BEST IN THE VI
Pumps Any Kind of quu:d

Always in Order, never Clogs nor
freezes. Every Pump Guaranteed.

10 SIZ
200 to 12000 Gallons per "Hour.
. Cost $'7 to $75 each. Address

THE E, W. VANDUZEN (0.,

102 to 108 E. 8econd St., Cincinnati, 0.

IDEAS DEVEIL.OPED. Absolute secrecy. Send

for particulars. Advice and suggestions free.
Correspondence and sample orders solicited. 2 years
in husmess. Gardam & Son. 98 John St., New York.

FORMED MILLINSOR(‘}UTTERS
£ Milling Parts of Machinery.

f These Cutters can be made in a great

variety of outlines and can be sharp-
ened by grinding without ehanf-
ing form. They are economical in
the groducmon of duplicate and in-
terchangeable part:

lllus!mted s( ‘atalogue Free.
The T. 8. Starrett Bn.,

Manufacturer of Fine Tools,

P. 0. Box 13, ATHOL,MASS.
MEASUREMENT OF POWER.—BY G.
D. Hiscox, M.E. A description of several improved
forms of absorption and transmitting dynamometers
for the measurement of the useful work of prime movers
in mills and factories. With 17 illustrations. Contained
in SCIENTIFIC AMERICAN SUPPLEMENT, No.
Price 10 cents. To be had at this office and from all
newsdealers.

,STEVENS No. 90 NIPPER.

This Cutting Nipper combines great
power with rapidity. Wire can be cut at
either extreme end of jaws without op-
posite end closing faster than the cutting
end. This mpper will cut music wire.

Price, 5 in. $1.50; 6in. $1.795

Ideal and Leader Spring Dividers and
Calipers, Ideal Surface Gauges, Depth
Gauges, ‘and Fine Machinists’ Tools.

0= Illustrated catalogue freeto all.
J. Stevens Arms and Tool Co.,
P. 0. Box 280, Chicopee Falls, Mass.

D' UNGER
Long Distance Electric Telephone

l Sold outright for all gurposes except public ex-
|| changes. Protected by patents. Works equally
| well on long or short lines. The very best ’Phone
on the market. Pricesreduced. Agents wanted.
The D’Unger Electrical Telephone Mfyg. Co.
167 Dearborn Street, CHICAGO, ILL.

“OTTO”

CGAS AND GASOLINE
ENCINES.

}4t0100 h.p. Can be used in
cities or in country inde-
pendent of gas works
or gas machines.

No Boiler, No Danger,
No Engineer.

OVER 45,000 SOLD.
The Otto Gas Engine WKs., Incorp’d, Philadelphia

ABBORUNDUMIE

HARDEST ABRASIVE KNOWN. EMERY AN
DIAMOND POWDER SUBSTITUTE.IN FLDUR,

POWDER; CRYSTAL WHEEL;SL .
CARBORURDUM LO. MaND/VGAH[IﬁdBC‘/\ H%E FORM

© 1895 SCIENTIFIC AMERICAN, INC.

THE LAMBERT
Gasoline Engine

CHEAPEST POWER MADE.

No Dust, Ashes, or Smoke. Costs
less than One Cent per horse power
< perhour. Useseither Gasoline or Gas

CREAMERY PACKAGE MFG. CO.,
1 to 5 W. Washington Street, CHICAGO, ILL.

ARMSTRDNG S = PIPE + THREADING
CUTTING-OFF MACHINES

Both Hand and Power.
Sizes 1to 6 inches,
Water, Gas, and Steam Fite
ters’ Tools. Hinged Pipe Vises,
Pipe Cutters. Stocks and Dies
wnirversally acknoiwledged to be
THE BEST. (& Send for catalog.
Armstrone NMfg. Co.,
Bridgeport, Conn.

PATENT AUTOMATIC

CAN MAKING
MACHINERY.

Presses, Dies, and Special Ma-
chinery for Sheet Metal Workers.

=&~ Special catalogue of Soap ma- -
chinery and e catalogue for —Jiig
Metal orkers smt ree. Which one=—x
shall we gend you?

G. A. CROSBY & CO., 178 So. Clinton St., Chicago, U.S. A.
NOW READY!

YA

Fourteenth Edition of

Experimental Science

AND FINE GRAY IRON ALSO STEFL

CASTINGS FROM SPECYAL
MASDEVLIN & co

F|NETINNIN|; JAP
LEHIGH AVE. X% AMERICAN_ST. PHILA.

FINISHING .

REVISED AND ENLARGED.
120 Pages and 110 Superb Cuts added.

Just the thing for a holiday present for any man,
woman,student, teacher, or anyone interested in science.

In the new matter contained in the last edition will be
found the Scientific Use of the Phonograph, the curious
optical illusion known as the Anorthoscope, together
with other new and interesting Optical Illusions, the
Optlcal Projection of Opa%} e Objects.new e\(perlm ents
in Projecticn, Iridescent Glass, some pomts in Photo-
graphy, including Hand Cameras, Cane Cameras, etc.;
Systems of Electrical Distribution, Electrical Ore find-
er, Flectrical Rocker, Electric Chimes, How to Color
Lantern Slides, Study of the Stars, and a great deal of
other new matter which will prove of interest to scien-
tific readers.

840 pages, 782 fine cuts, substautlal‘lé

and beautifully
bound. Price in cloth, by mail. 4.

alf morocco, $3.
BF"Send jor lustrated circuiar.

MUNN & CO,, Publishers,
Office of the SCIENTIFIC AMERICAN,

361 BRUADWAY, NEW YORK.
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Founded by Mathew Carey, 1785.

HENRY CAREY BAIRD & CO.
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS
810 Walnut St.. Philadelphia, Pa.. U.S. A.

§# Our New aud Revised (atalogue o f Practical and
Scientific Books, 90 pages, §vo, and our other Catalogues
and Circulars, the whole covering every branch of Sci-
ence applied to the Arts, sent free and free of postage
t(()jémy one in any part of the world who will furnigh his
address.

RO c L
ORE RE
“ GREATER CAPACITY (/5///;1555

; Fo#’ii THAN ANV OTHER ON EARTH
YopERY

MININ ,'&‘émssc,,,,ﬁv

> GATES IRON WORKS oerr Y
=21 50 5. CLINTON 5T CHICAGO.

Easy way to make
GOOD Living. G

Full outtit—

Bellows, Blowplpe, Vise, Files, Nippers, Spoke Threader
Solder, Borax, Spoke Wire. Full outfits for factories.
Y&~ Send three 2-cent stamps for Llus. Cataloge of Tools.
FRASSE CO. 21 Warren St.,, New York.

No MoRE DuULL SHEARS!

The DIAMON l) \H|'AR5 and
SCISSORS “HARPENER. For
Barbers, Tailors, Dressmakers,
and every woman in the land.
Warranted to sharpen any size
Shears or Scissors in 10 seconds.
Leaves_a keen and lasting
edge. Beautifully nickeled.

Price ‘25 Cents.
Agents DIAMOND CUTLERY CO.
Wanted. 64 Broadway, NEW YORK CITY. .

EDGE TOOI.S
are often nearly ruined by using a grind- |
stone not adapted to tne work. ur il
quarries produce a large variety of grits <
suitable ror grinding any tool.

May we send youw our Catalogue,
awhich 2wl give yow some information?
GRAEFTON STONE COMPANY,
No. 80 River Street, GRAFTON, OHIO-

“DIETZ” TUBULAR DRIVING LAMP.

5 IT is the only practicable and
'Ferfect driving lamp ever made.
will not blow out.
IT gives a clear white light.
1'1‘ looks like a locomotive head

ght.

I’l‘ throws all the light straight
ahead from 200 to 300 feet.

IT burns kerosene.

§&™ Send for Book.
R.E. . Diet= Co,
77 Laight Street,

New York.

FUNDAMENTAL PRINCIPLES OF

Business; Their Application in Practice.—A lecture de-
livered in the Sibley College Course by T. Dunkin Paret,
A very interesting presentation of the subject, full of
practical suggestions as to the conditions necessar, to
obtain business and protessional success. Containe:
SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 998 and

99. Price 10 cents each. To be had at this office and
from all newsdealers.

IMPROVED LEVELING INSTRUMENT

axg ) The best low cost, general purpose
_ i) iNStrument made for grading, exca-
B vating, measuring heights, getting
any desired angle, etc. It will cover
more points than any other instru-
mnent of twice its cost, and in many
places will do the work usually done
with very expensive instruments.
Special inducement. Send for Cir.

JOHN W. HARMON,
65 Haverhill St.,, BOSTON, MASS.

NATIONALTYPEWRlTER

IRRESPECTIVE OF PRICE
THE BEST, TRIAL PROVYES 1T,
Surpasses in many features, and
equals in all points, any Type-
writer made and soid in the
A world at any price. Catalog E and
Specimen of Color Work FREE.

= NATIONAL TYPEWRITER (0.,
234 & Arch Sts. Phila, Pa. U.S.A,

on STRICTLY SCI-
ENTIFIC principles. Satisfaction guaranteed or money
refunded. No drums. Made of gold. Circulars free.
EAR VAPORATOR CO., Y.M.C. A. Bldg , Chicago, Ill.

GAS ENGINES & VENTILATING FANS

The best Motor in the world for driving all kinds of

light machinery, noiseless, neat, compact; invaluable
for blowing church organs, running printing presses,
coffee mills, ventilating fans, ice cream freezers, meat
choppers, etc. In use the world over, and recommended
by water companies everywhere. Address for circular,
B'lcluu VWater Motor Co.. Newar k, N.J,, U.S. A,

'I'he Protean 'J.'ent

Patented Jan. 13, 1891.
est all around tentknown,
| [.izht, compact, roomy, well
vuml‘.m, casily pitched.
%‘a Only one pole required. Pole
S nade in 3jointswith extension
i wear, which saves going out-
S¥side to adjust guys. Patent

i = = ight malleable iron pegs. and
earry-bag, with shoulder alnps which holdsentire outfit, Highest
Award at World's Fair, Chicago,18¢3. 20-page catalogue, frec on
request, fully illustrates, descnhek givesprices, sizesand weights.

COMBTOCK Evanston 11l

for Magic Lanterns. Absolutely the newest
and least expensive device for smenhﬁ(' or
popular projection by electricity. ¥~ Send
2 for special circular.

QUEEN & CO, (Incorporated),
1010 Chestnut St., Philadelphia, U. S. A.

8u USE GRINDSTONES?

If so, we can supply you. All sizes
moumited and nnmounted. always
kept in stock. Remember, we make a
specialtyof selecting stones for all spe-
cial purposes. (& Ask for catalogue.

']‘he CL LVhl Al\l) STONE CO,

LONDON, 85 Queen Street.
PRAG, AUSTRIA, 55 Mariengasse.
GOTHENBURG, SWEDEN, Mr. A. Leffler.
AUCKLAND, L\L\V /hr\LA\II) 14 Victoria Arcade.
TORONTO, 37 Adelaide Street, Kast.

WINNIPEG, MANITOBA, 408 Main Street.

DENSMORE TYPEWRITER CO,.,

THE DENSMORE/—'

LIGHTEST TOUCH, HANDIEST, QUICKEST, STRONGEST.—
Represented in more than 200 Cities in the United States, and in

‘“ THE WORLD’S GREATEST
TYPEWRITER.”

Adopted by U. 8. Government.

VIUNICH 17 Weinstrasse.

ST. PETERSBURG, Puschkinskaja 7.

BULNOS AYRES, 349 Calle Reconquista.

SIDNKBY, NEW SOUTH WALES, Elizabeth Street.
UKBEC, 25 St. John Street.
ICTORIA, B. C.,23 Board of Trade.

8™ Active, Responsible Dealers Desired in all Foreign Cities.

202 BROADWAY, NEW YORK.

BARNES’

" New Friction Disk Drill

FOR LIGHT WORK.

Has these Great Advantages: The
speed can be instantly changed
from 0 to 1600 without stopping or
shifting belts. Powerapplied can
be graduated to drive with eequal
safety the smallest or largest
drills within its range—a wonder-
ful economy in _time and great
i, saving in drill breakage.

’ Send for catalogue.
&% W.F.& INO. BARNES CO.,
/ 1999 Ruby St.,Rockford 1L

ENGINEERING FALLACIES —AN AD
dress to the graduating class of the Stevens Institute of
Technology, by President Henry Morton, on certain
popular fallacies likely to be encountered by young en-
gineers, and which may sometimes lead even able men
astray when met within a new guise. With 2 fizures.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No.

94, Price 10cents. To be had at this office and from

all newsdedlels

AND
ELECTRO-PLATING
Apparatus nnd NMaterial.

Hanson & Vankale Co.
Newark. N. J.
81 LIBERTY ST., N. Y.
35 &3178S. CANAL ST.,
CHICAGO.

MATCIH = MACHINERY,

Latest improved. Complete plants furnished. JOS. C.
DONNELLY, 1209 Buttonwood Street. Phlladelphla Pa.

Send your business card
for 150 p. 1895 catalogue.

B with 12 or 2 Keys, with
Satety Lock attach-
Mg ;1;5 rg Ivll’dtented
¥ 5-6-7. Myinven-
"'\% tions, and will sue
; all concerns selling
¥ st or using the Safety
Lock attachment.,
according to De-
cision of_ Circuit
Court of U.S. for
S.D.of N. Y.

Send for circulars to

“HARTMAN"7.. FENCE

FoFFIEI_B andg™ FARM

HUMANE — STRONG —VISIBLE— ECONDMlCAL
Holds but DoESN'T HARM your stock.

Can be built to STAY TIGHT all seasons.
Get circulars 3 estimates from dealers or
HAR'I‘MAN MFG GU 277 BROADWAY, NEW YORK.
. » 6012 MANHATTAN BLDG, CHICAGO.
Factories:ELLWOOD CITY, Penna.
For Beautiful Calendar, send 4 cts. in stamps.
GLE We make handsomest,
highest grade$§100. wheel
MEN’S |inthewor)d and sell you
LADIES’ |direct from factory for$s0
Illustrated catalogue explains our new plan. Send for
it. F.S.WATERS &CO0.,155W, WASHNGTON ST.,CHICAGDO, ILL.
Best Hot Water g The INTERNATIONAL
Injector on Earth &g HIGH GRADE
s INJECTOR.
] New Principles Applied.
1’“3"}1}‘ Wonderful Results Obtained.
tive Circular W orkmg Range, 15 to 250 1bs. steam
on application. Grading Capacity, 663 per cent.
WORLD SPECIALTY CO.,119 Seventh St., Detroit, Mich.
SAFETY THRUST COLLARS G
SOLID AND SPLIT. i P

L
THE (,OUVLRVLLR MA( HINE Co., Gouverneur, N. Y.

" GASOLIN

ENGINES.

1% to 75 harse power. For Propelling Boats of all kinds.
Cheapest Fuel, Absolute Safety, No Licensed Engineer,
Simple ongtrue tion, Jiundreds in Successful Use.

E#= Write fnr illustrated rmuloqw
LOBE GAS ENGINE O,
Merion Avonuo & 49th \tleer PHILAIJIIPHIA PaA.

B. IMHAI*GF‘R 206 Broadway, New York. P. O. Box 2875.
VAPOR ENGINE ano

MONITOR %ove: ourawy:

8 Erie StreeT, Grano Rarips, MicHiGan.
GASOLINE LAUNCH ENGINES ano LAUNCHES

8END FOR CIRCULAR.

THE ELECTRIC [_AUNCH Co0.

OFFICE AND WORKS, . - .
MoRRIs HEICHTS,NEW YORK CITY.
HYPNOTISM Dt iseome o Bersonal Magnes

ism 10c. Dr. Anderson, S A 4, Masonic Temple, Chicago.

MESSRS. MUNN & Co, Solicitors
of pal;ents have had nearly fifty
years’ continuous experience. Any
one may quickly ascertain, free,
whether an invention probably is
patentable by writing to Munn & Co.
Communications strictly confiden=
tial. A bhandbook of patents and
how to obtain them sent free.

PATENTS

taken through Munn & Co. receive
special notice in the Scientific Amere
ican. This splendid weekly paper,
elegantly illustrated, has the largest
circulation of any ‘scientific Work.
$3 a year. Specimen copies free.
Address MUNN & CO.,
New York, 361 Broadway-

Makes Photos while you smoke. Put white paper [
in Cigar Holderand in 1 mminute take out beautifully g
deve oped picture. Holder and 6 nice undeveloped

hotos postpa.\d witn Novelty Catalogue for 10e.
|‘\GFRS()LL BRO, 65 CORTLANDT ST, N. Y. CITY.

Parson’s Horological Institute.

School for (([atchmakers

ENGRAVERS AND JEWELERS.
8F™ Send for Catalogue and References.

PARSON’'S HOROLOGICAL INSTITUTE,
302 Br-ullcy Avt-nne. PEORIA, 1LL,

£ ‘%H ¥ \g AW V“\%\!\ 'W&\"\\E{\E\
TYPE WHEELS. MODELS & EXPERIMENTAL WORK._SMALL
N TeTres Srere: "NEW YORK STENGIL WORKS 100 NASSAU BF Mevr

PATENT =TEEL
SKELETON LEGS
ARE THE BEHST.

Established 1849,
D. W. KoLBE & SON, 133§ Arch St., Philadelphia.

RED GEDAR

Up to

30 ft.

Diameter.
WHlTE PINE. CYPRESS, REDWOOD.

16 Murray St.. New York. WILLIAMS MFG-GUI

36 8. \Iarket %L Boston.
3 Kalamazoo, Mich.

ELEGTRIG TELEPHONE

Sold outright, no rent, no royalty. ~Adapted
to City, Vllldge or Country. Needed in every
!lhome, shop, store and office. Greatest conven-
£5ilience and best seller on earth.
Agents make from $5 to $50perday.

One in a residence means a sale toall the
" |neighbors. Fine instruments, no toys, works
‘|anywhere, any distance. Complete, ready for
use when shipped. Can be put up by any one,
[never out of order, no repairing, lasts a_ life
time. Warranted. A money maker. Write

W. P. Harrison & Co., Clerk IO Coluinbus, 0.

FOOT POWER MACHINERY

Scroll SBaws, Tools, Drills, Forges, ete.  Send 4¢ for
catalogue. Wilkinson Co., 88 Randoloh Kt., Chicago.

END For Latalogue of the

Musical TInstrument
lins rop'ured by

you think of buying. io-
C. STORY, 26 Central St., Boston, Mass.

stem.

Telephbnes

Sold outright. Cannot %et out of order.
Guaranteed free from infringement.,
Suitable for exchanges or private plants.
§F Send for Testimonials and Prices.
Some good territory left for reliable agents.
Mason TELEPP‘OI\'E Co . RicHmonb, Va.

the Cremona ;

VOLNEY W. MASON & CO.
FRICTION POLLEYS, CLOTCHES, and ELEVATORS

PROVIDENCE, R. 1.

MADE TO_FIT YOU.

Imported cloths—Suits and Overcoats

from 810 to 820—the style and ma-
terial you select. We are direct im-
porters—gnarantee perfect fit, superior
workmansiiip and finest trlmmmgs
‘We pay express charges to any part of
the United States. Goods sent C, O.
with privile;;3 of examination. Wnte
forfree c&talogue, samples and measur-
lng instructio

% THE PRO('RESSTATLG)RI"IG oo,
262and 264 State St., Dept. 24,  Chieago. I'i.

Sy

COAL MINING

N 1 Send for late Catalogue **C.”

BELTING of Various Styles, ELEVATORS, CONVEYORS,

and HANDLING MACHINERY.
The JEFFREY MANUFACTURING CO., COLUMBUS, O,

&

Branches: CHICAGO—NEW YORK.
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We would not have expended

HUNDREDS OF THOUSANDS OF DOLLARS

doing galvanizing, for which we made no extra charge, had
there not been meritin tt. Galvamzmg consists in coating the
strong but most perishable (in thin shects) metal, steel, with
the almost indestructible (even when very thin) meta]s, zine
and aluminum. If there were not great merit in galvanizing,
no one would pay % more for galvanized barbed wire or sheet
iron than ungalvanized costs. If we were making painted
windmills to-day, we should furnish an

8Ft for $1 5

That is a good price for an 8-foot amled windmill,

WE BUILD FOR THE AGES. WOULD NOT SELL
YOU A POOR, PAINTED WllEEL ROR. ONE MADE OF
METAL GALVANIIED BEFORE BEING PUT TOGETHER, IF
YOU WOULD PAY US DOUBLE PRICE FOR IT. We hulld
the best we know, and knowing that painted thin sheets are
practically worthless we have nothing to do with them. The
enormous cost of preparing to do galvanizing, and of doing it
well on a large scale, deters others. SOME BUY GALVANIZED
SHEETS AND PUNCH AND SHEAR AND MAKE THEM UP
AFTERWARD. WIIEELS OR VANES MADE OF GALVANIZED
LHEE'TS RUST OU'T FIRS'T AROUND 'THE RIVETS, JOINTS,
AND EDGES, AND ARE, THEREFORE, NOT SO GOOD AS
PAINTED ONES.  How any concern can get our pyices for
painted windwmills and painted towers, or those made up of
galvanized material, cut, sheaved and punched after the gal-
vanizing is done, can onli/ be explained by the fact that people
who buy them are ignorant of the value of galvanizing. We
now galvanize everything after it is completed, even bolts and
nuts.  We galvanize with the most improved processes and in
the most perfect known and attainable manner.

The process: W hen a sectiono f an Aermotor Wheelisall
rweted up, completed and cleaned of rust and tmpurities, itis
immersed in melted zinc and aluminum and left
there until @t becomes ashot as that metal,and
until every crack, cranny, crevice, pove
and openingo f every sort is filled,
closed up and satu- rated with the
molten metal, and Al“ C the whole 28
pieces composing the section become
soldered and welded together as one piece,
ther_: you havg some- thing that is strong, en-
during and reliable. 5 g expensive to do, and small
doers cannot afford to doit. We keep 60 tons of zinc and
aluminum melted from one year's end to another. The
silvery white conting which Jills erery pore and covers
every portion of the Aevmo- tor Wheel, Vane and Tower,
s 2inc and aluminumwhen atis first put on, bur after
atime, forms,with thestecl, a chemical combination or
alloy, whn‘h canuot be melted and is practically
indestiuctible. In our pre. vious ad. we talked of
p]xl-mets tof “f-ind}; rtnills. towers, etc., and as an
1llustration wnat we uld
REDESIGNING AN OLD iOR']I'} ldg‘ Axll\ll%hlgl‘:l]‘;’ll‘ylnog
IT IN INFINITELY SU. PERIOR SHAPE AT A

RIDICYLOUSLY S'VIALL PRICE, ANNOUNCED
THE OFFER OF AN ALL-STEEL VERY SUPERIOR FEED
CUTTER, WORTH G40 AS PRICLS GO, AT $10. 1IN OUR

NEXT AD, WE SHALL OFFER YOU SOMETHING OF STILL
GREATER INTEREST. Aermotor CO., Chicago.

§F" Please mention SCIENTIFIC AMERICAN.

““THE STANDARD”

THE ONLY
DRIPLESS STRAINER
in the world.

No drip to soil table
linen. Nowires to clog
spout. No falling off.

Agents
Wanted

Beautif’y nickel plated.
Sent to any address on
. 36 Maiden Lane,
Standard Strainer 0. “New'Vork ¢ify!
WATER WHEELS.
JAMhS LEFFEL &
Springfield, Ohiu, L. e. A.
Self-Regulating Brooders.
Most Perfect “\Iachmes, Best
Our Thermo Regulator
is so accurate that thermom-
15 breeds high-class Foultxy.
Full stock poultry supplies

receipt of Price, B3Ce  seerwire oADL
a for Pamphlet
INCUBATORS _=
Material and Workmanship.
eter_ can be dispensed with.
Send 4c. for large illust’d catalogue.

ess Incu-
bator & Brooder Co,, 515 Ohio Street, QULV(,Y, 11,

Pee

—INCUBATORS

The Improved, SELF REGULATING,

b‘llud Y “0}d Relinble’” has no superior,
g - i =4 World's Favorite, 6 Cents in stamps for
High new 112 page Poultry Guide and Catalogue
Class for 1895,  PovLtay vom ProrT made

plain. Address, RELIABLE INCUBATOR
AND BROODER CO., Quixcy, ILLs.

DEAFNESS

and HEAD DISES relieved by using
Wilson’s n Sense Ear Drum~
New scientific ention, entirely different
in construczion from all other devices. As-
sist the deaf when all other devices fail,
and where medical skill has given norelief.
They are safe, comfortable. and invisible;
have no wire or string attachment. \\rite
for pamphlet. Mention this paper,
WILSON EAR DRUM MFG. CO
Louisville Trust Co. Bldg., Louisvllle, Ky.,
and 1122 Broadway, New York City.

Window mhutter Bower. Pat-
ent rights throughout the U, 8, and
information thereto can be had
from H. Mintzer & Co.. 620 Market

8t.. Phila., Pa.
CENTS 14 KARAT - \%ve.

D\ CUT THIS OUT and send it to
‘- S ES us with your name and address
\ IX and we will send you this beautiful

" gold finished watch by express for
() examination. You examine it at
the express office, and if you think
it a bargain pay our sample price

Orum in position.

$2.75, and it is yours, It ismagni-
ﬁcentl) engraved and cqual In
? appearance to a genuine Solid
Gold watch. A guarantee for
five years with every watch,
f write to-day, mention whether
you want gents’or ladies’ size.
THE NATIONAL MFC.
& IMPORTING CO..
334 Dearborn St.,Chicago, Ill.

MONEY MADE

—— Ly selling Beveridge’s Automatic
Cooker. Best cooking ntensil. Food
can’t burn, No odor. Saves labor and
fuel. Fits any kind of stove. A ents
Lp wanted, either sex. GGood Pay.
One agent_sold 1730 in one town.
rite for terms.————
W. E.BEV[‘,I{ID(-[L, Baltimore, Md.
AU AL ERLLAL

——WOODEN TANKS.

For Railroads, Mills and Manufactories.
Builders of Steel Towers and Tanks.
La. Red Cypress Wood Tanks a specialty.

W. E. CALDWELL CO..
217 . Mam btreet Louisville, Ky.

amean Send 2c.stamp for 24
Engmeers and Firemen Send 2 stame or 2
taining a list of questions asked by a board of examin-
ing engmeers \tmmbu;z Pub. Co., St. Louis, Mo.

NIVERSAL>o . TABLE
THE LARGEST AND MOSTCOMPLETE
LINE OF DRAUGHTINGROOM FURNITURE

MANUFACTURED BY,

MoRsE MACHINE co. ROCHESTER AY
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Wovertisements.

ORDINARY

Inside Page. each insertion, = 75 cents a line
Back Page. each insertion. « « $1.00 a line

Q¥ For some classes of Advertisements, Special and
Higher rates are required.

The above are charges per agate line—about eight
words per line. This notice shows the width of the line,
and is set in agate type. Engravings may head acdver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at Publication Office as early as Thursday
morning to appear in the following week’s issue.

RATES.

Crescent Bicycles.

$ {No‘ 1, (for MEN), 28in. Wheels, 23 Ibs.
75 (No. £ (for LADIES), 26 in. Wheels, 22 ibs.

$ 0 {No. 2, (for YOUTHS), 26 in. Wheels, 21% lbs.
S50 \No. 5, (for MISSES), 26 in. Wheels, 24 1bs.

$ o {No. 3, (for BOYS), 24in. Wheels, 21 lbs.
40 {No. 6, (for GIRLS), 24 in. Wheels, 23 Ibs.

For experienced riders desiring a reliable light
weight Bicvcle, we recommend our CRESCENT
SCORCHER, 20 lbs,, 28 in. Wheels. PRICE $9o0.

[lustrated Catalogse Free on Applicaiion.
WESTERN WHEEL WORKS, {SRreatas®"
W.L. DoucLAs
$3 SH

OE IS THE BEST.
FIT FOR AKING,
$5. CORDOVAN,
FRENCH & ENAMELLED CALF.
£4.3350 FINE CALF & KANGARDO,
$3.59 POLICE,3 SOLES.
$2. WORKINGMEN’S

50
$2%. EXTRA FINE-

$2.%1.75 BoYS SCHOOLSHOES.

buys a beautiful little Canoe; or
a Magnificent Pleasure Boat for

. I;ADKES e
$259%2.91.75
0§37 g7 DONGOLY
\ =" SEND FOR CATALOGUE
MR L-DOUGLAS

= j BROCKTON, MASS.
Over One Million People wear the

W. L. Douglas $3 & $4 Shoes

All our shoes are equally satisfactory
They give the best value for the money.
They equal custom shoes in style and fit.
Their wearing qualities are unsurpassed,
‘The prices are uniform ,=-=-stamped on 80|
From $1 to $3 saved over other makes.

. If your dealer cannot supply you we can.

KEUFFEL & ESSER C0. Z5n'Shoaia LY.
BRANCHES:
111 Madison St., Chicago. 708 Locust St., St. Louis.

Drawing [laterials

Esser’s Patent Pivot Joint Compasses, the acme of
perfection,superior to all other pivot joints. Handsome
twelve page pamphlet *“ How to Select Drawing Instru-
ments,” sent free on application.

l]lIl|||l|l]l[l||llll]l|lllll|Illll‘llll[ll‘l]l

DARLING, BROWN & SHARPE, PROV..R.1.
TOOLS FOR MACHINISTS' USE.
CATALOGUE ON APPLICATION,

llllll||||111||||ll||11

. The

. American

Bell Telephone
| Company,

125 Milk Street,
Boston, Mass.

This Company owns Letters-
Patent No. 463,569, granted

B R R

to Emile Berliner Novem-

ber 17, 1891, for a combined
Telegraph and Telephone,
covering all forms of
Microphone Transmitters

or contact Telephones.

|
)
{

HAND FORGED RAZOR STEEL BLADES,

W\

Aluminum Handle, samdples, ostpaid, with two
blades, 73c.; four blades, prl .15. Our aim is
Su nlng’. Our goods have been used since 7.
ur best friends are our old customers. Stron
3-blade shop knife, $1; elegant 3-blade pearl,
1.50; 2-blade jackknife, 48c.; tested steel shears
in., $1; hollow ground razor, $1.25. page
list free, and “ How to Use a Razor.”

MAHER & GROSH, 40 A Street, Toledo, Ohio.
8F~ Foreign Orders Solicited.

l.lii*'lli..lll.ii*iiii*ii‘*‘!iﬁ“i'i:

.%"Z‘Z $85 AND $100
@AV%

W\
FIVE MODELS—LADIES' AND MEN'S.

Weighis, 18 to 25 pounds.
40 Page Calalogue sent Tor postage.

RIDE A MONARCH =KEEP IN TRONT

iMONARCH CYCLE CO.

T T O T

-
&
*
»
Ed

CHICAGO. U. S. A.
»
4 New York. Memphis, Detroit, Denver, Sait Lake
: BRANCHES]CM. San Francisco, Portlana, Toronto :
I'”"Iilﬂll’*"!'l’lli**.l.!ill“ll‘.:

BUY
TELEPHONES

That are zood—nmot “*cheap things.”” The differ-
ence in cost is little. We guarantee our apparatus and
%uarantee our customers against loss by patent suits.
ur guarantee and instruments are BO'T'H GOOD.
WESTERN TELEPHONE CONSTRUCTION CO.,
440 Monadnock Block, CHICAGO.

Largest Manufacturers of Telephones in the United States

BEPSHREBENNTPIENONGPS S SN EERT MY

ERFORATED METAL
QFev ”ESC&PT?N N SEg
CHICAGO. ILL.US A" 264 PEARLSTNY.

MACHINES, Corliss Engines. Brewers’
and Bottlers’ Machinery. HE VILTER
MFG. Co., 899 Clinton Street, Milwaukee, Wis.

Kombi
§ Cameras
$3.50

SMALLEST CAMERA MADE

Carry it in your pocket. Size1% x2in. Weight4 oz.
takes 25 pictures with one loading. Made of seamless
metal, oxidized silver finish. Size of picturel in. sq.
The simplest camera made. Any boy or girl can use it.
Every instrument fully guaranteed. Not a toy, but a
practical camera. THE KOMBI complete. $3.50. Roll
of film (25 exposures) 20 cts, extra. We develop your
negatives if desired. Illustrated Booklet Free.
Alfred C. Kemper, Mnfr., 208 Lake-st., Chicago

BRANCHES—LONDON : 36 Oxford-st., W.
BERLIN: 10 Taubenstrasse, W.

INVESTIGATE

IDE %~
BICYCLES.

We guarantee a gain in power
over other cranks of 12 per
cent, with equal pedal force
applied.

Elliptical cranks made to fit
| all makes of wheels.
1, % cents; large, 4 cents.
F. F. IDE MANUFACTURING CO., - - PEORIA, ILL.

14 to50 H. P.

THE th
N Motor of 19" Gentury

Can be used any place, to do any
work, and by any one. No Roil-
er! No Fire! No Steam! No
© Ashes! No Gauges! No Engi-
Jneer! A perfectly safe Motor
~ forall places and purposes. Cost
of operation about one cent an
hour to each indicated horse pow-
er. For circulars, etc., address
Charter GGas Engine Co.
P.0.Box148, Nterling, I1l.

5 <
Ecosomy, RELIABILITY,
SIMPL.C/TY. SAFETY.

T

HE

GRIFFIN

The Only Perfect
Pulverizer of all Re-

fractory Substances.

MILL

Will work either wet or dry, and deliver a finished product.
Capacity, 3 to 4 tons per hour on Phosphate Rock; 14 to 2
tons per hour on Portland Cement, Quartz, or Ores, depending
on hardness of material to be pulverized and fineness of product.

Grinds from 30 to 250 Mesh with equal facility.

NO JOURNALS IN GRINCING CHAMBER.
MUM POWER PRODUCES MAXIMUM AMOUNT OF PRODUCT.
TO CONSTRUCTION AND CAPACITY.

Correspondence solicited, and illustrated de-
scriptive pamphlet furnished on application to

s Bradley Pulverizer Co., 92 State St., Boston.

BALL RIGID ON SHAFT, HAVING DIRECT POSITIVE ACTION ON MATERIAL.
IT IS ABSOLUTELY GUARANTEED IN EVERY RESPECT, BOTH AS
FIRST COST, WEAR, AND OPERATING EXPENSE MUCH LESS THAN STAMP MILLS.
LARGE NUMBER OF MILLS IN USE ON DIFFERENT MATERIALS WITH POSITIVE SUCCESS IN EVERY INSTANCE.

MINI-

Gy

Durable—Easily Applied.
This roofing is manufactured
from natural Trinidad asphalt
materials, and will not dry up
and become brittle under ex-
posure to the weather as coal-
tar roofings do. Send for
Free sampleof roof 12 years old,
with circular and price list to
WARREN CHEMICAL

& MFG. CO.,

835 Fulton Street,
New York, U. S. A.
competent

STRICTLY HIGH GRADE MAN fo-petent

the Sales Department of any Specialty Manufactory,
wishesto engage with a concern that can otrer prospects
ot a partnership later on. Five years’ experience man-
aging salesman for one of the most successful specialt;
manufacturers in the U. S. Correspondence solicited.
Address H. W,, 70 Johnston Building, Cincinnati, Ohio.

The New Model

emington

MATCHLESS CONSTRUCTION,
UNEQUALED DURABILITY,
UNRIVALED SPEED.
Many Notable Improvements.
SEND FOR le CATALOGUE.

WYCKOFF, SEAMANS & BENEDICT,

e

N‘S

327 BROADWAY, NEW YORK.

Nine years with best results, is the
reason why the

nl-n GASOLINE ‘%

ENCINES

take the lead and have so
great a sale.
=" Send for Catalogue.
P. F. OLDS & SON,
Box 218, Lausing, Mich., U.™.A.

AEH“S WANTED . FINE TOOLS W EveRvsyiop,
nocee. C.H.BESLY & CO.

CATALOGLE
CHICAGO, ILL.U.S.A.—

'AND AGENCY.

At 2 Price

Bicycles, Watches. Guns, Buggies, Harness,
Sewing Machines,Organs, Pianos. Safes,Tools
Scales of all varieties and 1000 other articles.
Lists free. CHIcago ScaLE Co., Chicago, 111,

The First in America.

E SHELBY S

_COLD DRAWN STEEL

SEAMLESS TUBING

Used for Bicycles, Locomotives, Yacht, Fire, and Marine Boilers, and all Mecbanical
purposes 'viv;lﬁre lightness and great strength are desired.

d,
EEL TUBE CO., Box 15, SHELBY, OHIO.

© 1895 SCIENTIFIC AMERICAN, INC.
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ENGINES Boilers and Machine Tools, New
] y_and Second-hand. Send stamp for paper
“Machinery & Supplies.” W. P. Davis, Rochester, N. Y.
M E R Y Emery Wheels, Grinding Ma-

9 chines and Grinders’ Supplies,

Quick procei:s ’ai‘rginlarge stosk, When in a hurry,

buy of ITE C0., NEW YORK CITY,
CINCINNATI, and STROUDSBURG, PA.

$8.20

Size of
Pictures,
34 x3%in. |
Weight of
Camera,
21 0z,

e
THE BULLET.

A roll film camera that hits the mark every time.
It’s a repeater too ; shoots 12 times and can be

Reloaded in Daylight.

The Bullet is fitted with our new automatic
shutter. One button does it all—sets and releases
the shutter and changes from time to instantaneous.
Achromatic lens. Handsome finish.

An Illustrated Manual, free with every instru-
ment, explains its operation and tells how to finish
the pictures— but ** we dotke 7est” when you prefer.

EASTMAN KODAK CO.

Camera Catalogue Free. Rochester, N. Y.

AMERIC AN 41t Desk $16 feern
[EE 4Ll o 182

5 v v 20]
—_—a— Send for catal. |

18-20 E. Van Buren $t., Chicago, U.S. A.

- - THE = =

(¥ ESTABLISHED 1845.

The Most Popular Scientific Paper in the World
Only $3.00 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 of useful information and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity,Telegraphy, Photography, Archi.
tecture, Agriculture, Horticulture, Natural History,
etc. Complete list of Patents each week.

Terms of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year—52 numbers—
pestage prepaid, to any subscriber in the United States,
Canada, or Mexico, on receipt of I'hree Dollars by
the publishers; six months, $1.50; three months, $1.00.

Clubs.—Special rates for several names, and to Post-
masters. Write for particulars.

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

MUNN & CO., 361 Broadway, New York.

.
== THE ==

Sciemitic Qumerican Supplement

Thisis a separate and distinct publication from THE
SCIENTIFIC AMERICAN, but is uniform therewith in
size, every number containing sixteen large pages full
of engravings, many ¢f which are taken from foreign
papers and accompanied with translated descriptions.
THE SCIENTIFIC AMERICAN SUPPLEMENT is published
weekly, and includes a very wide range of contents. It
preserts the most recent papers by eminent writers in
all the principal departments of Science and the Useful
Arts, embracing Biology, Geology, Mineralogy, Natural
History, Geography, Archaology, Astronomy, Chemis-
try, Eleetricity, Light, Heat, Mechanical Engineering,
Steam and Railway Eneineering Mining, ship Building,
Marine Engineering, ’hotography, Technology, Manu-
facturing Industries, Sanitary Engineering, Agriculture,
Horticulture, Domesti¢ ¥conomy, Biography. Medicine,
etc. A vast amount of fresh and valuable information
obtainable in no other publication.

The most important Engineering Works, Mechanisms,
and Manufactures at home and abroad are illustrated
and described in the SUPPLEMENT.

Price for the SUPPLEMENT. for the United States,
Canada, and Mexico, $5.00 a year; or one copy of the
SCIENTIFIC AMERICAN and one copy of the SUPPLE-
MENT, both mailed for one year to one address for $7.00.
Single copies, 10 cents. Address and remit by postal
order, express money order, or check,

MUNN & CO., 361 Broadway, New York.

— &
Buildi 1t
[
Nutlding Editon,

THE SCIENTIFIC AMERICAN ARCHITECTS’ AND
BUILDERS’ EDITION is issued monthly. $250 a year.
Single copies, 25 cents. Thirty-two large quarto pages,
forming a large and splendid Magazine of Architecture,
richly adorned with elegant plates in colors, and with
other fine engravings; illustrating the most interesting
examples of modern Architectural Construction and
allied subjects.

A special feature is the presentation in each number
of a variety ot the latest and best plans for private resi-
dencesg. city and country, including those ot very mod-
erate cost as well as the more expensivc. Drawings in
perspective and in color are given, together with Plans,
Descriptions, Locations, Estimated Cost, ete.

The elegance and cheapness of this magnificent work
have won for it the Largest Circulation of any
Architectural publication in the world. Sold by all
newsdealers. $2.50 a year. Remit to

MUNN & CO., Publishers,
361 Broadway, New York.

PRINTING INKS.,

The SCIENTIFIC AMERICAN is printed with CHAS,

P 104

ENEU JOHNSON & CO.'S INK, Tenth and Lombard
Sts., Philadelphia, and 47 Rose St., opp. Duane, New York





