-~
[Entered at the Post Office of New York, N. Y., as Second Class Matter. Copyright, 1897, by Munn & Co.]

A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANLCS, CHEMISTRY, AND MANUFACTURES.
S o JCTOBER 9 - 0% XA

777/ % / TR T == = o
THE TURBINES AND GENERATORS AT FARMINGTON RIVER POWER HOUSE.

e — - T - s . -

TR
=

SRR L

:
ISARA R LTI A A

S e e

L pramasesnss

MAERIIERRRRE
W

S s Y 12 i
THE ROTARY TRANSFORMERS, THE SWITCHBOARD, AND THE STORAGE BATTERIES.
THE HAKTFURD ELECTRIC LIGHT AND POWEKR PLANLT—|See page 235.|

© 1897 SCIENTIFIC AMERICAN, INC.




226

Scientific Qmerican.

[OcToBER 9, 1897.

Soientific  Dwmerican.

MUNN & CO.,, - - -~ EDITORS AND PROPRIETORS.
PUBLISHED WEEKLY AT

No. 361 BROADWAY, = - NEW YORK.

TERMS FOR THE SCIENTIFIC AMERICAN.

(Established 1843.)

One copy, one year. for the U. S.,, Canada or MexiCO.................. $3.00
One copy. six months, for the U. 8., Canada or MexiCO............... 1.50
One copy. one year,to any foreign country,postage prepaid, £0 16s. 5d. 4.00
Remit by postal or express money order, or by bank draft or check.
MUNN & CO., 361 Broadway, corner Franklin Street, New York.

The Scientific American Supplement
(Established 18786)

i8 a distinct paper from the SCIENTIFIC AMERICAN. THE SUPPLEMENT
is issued weekly. Every number contains 16 octavo pages, uniform in size
with SCIEN r[FIC A\xEmc AN. ‘Terms of subscription for SUPPL EMENT,
$5.00 a year, for the U. S, Canada or Mexico. $6.00 a year, or £1 4s. 8d.,
to foreign countries belongmg to the Postal Union. Single copies 10 cents
Sold by all newsdealers throughout the country. See prospectus, last page.

Combined Rates.—The SCIENTIFIC AMERICAN and SUPPLEMENT
will be sent for one year, to one address in U. S., Canada or Mexico, on
receipt of seven dollars. Te foreign countries, ewht dollars and fifty cents
a year, or £1 14s. 11d., postage prepaid.

Building Edition of Scientific American.

(Established 1883.)

THE BUILDING EDITION OF THE SCIENTIFIC AMERICAN is a large and
splendidly illustrated periodical, iss ued month]K containing floor plans
and perspective views pertaining to modern architecture. Kach number
is illustrated with beautiful plates, showing desirable dwellings, public
buildings and architectural worik in greatvariety. To architects, bullders
and all wno contemplate building this work is invaluable.

Single copies 25 cents. By ma.l] to any part of the United States, Canada
or Mexico, $¥2.50 a year. To forexgn countries, $3.00 a year, or £0 12s. 4d.
Combined rate for BCILDING EDITION with SCIENTIFIC AMERICAN, to
one address, $5.8 a year. To foreign countries, $6.50 a year, or £1 6s. ’9d.
Combined rate for BUILDING EDITION, SCIENTIFIC AMERICAN, and
SUPPLEMENT, $9.00 a year. 'T'o foreign countnes $11.00 a year, or £2 58. 2d.,
postage prepaid.

Export Edition ot the Scientific American
(Established 187%)

with which is incorporated ‘LA AMERICA CIENTIFICA E INDUSTRIAL,”
or Spanish edition of the SCIENTIFIC AMERICAN, published monthly,
uniform in size and typography with the SCIENTIFIC AMERICAN. Every
number- contains about 100 pages, profusely illustrated. It is the finest
scientific industrial export paper published. It circulates throughout
Cuba, the West Indies, Mexico, Central and South America, Spain_and
Spanish possessions—wherever the Spanish language is spoken. THE
SCIENTIFIC AMERICAN EXPORT EDITION has a large guaranteed circula-
tion in all commercial places throughout the world. a year, or
X0 125 4d., postpaid to any part of the world. Single copies, 25 cents.

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

0= The safest way to remit is by postal order, express money order,
gzr%f(g or bank check. Make all remittances payable to order of MUNN

E[?’;Readers are specially requested to notify the publishers in case of
any failure, delay, or irregularity in receipt of papers.

NEW YORK, SATURDAY, OCTOBER 9, 1897.

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

Bicycle support and foot rest*

228 | Monument to Emperor William
236 D 235
Burglars’ tools*
Candlestick, pne
Changes in_patent law.
Christmas Island, expe
Climate and crime.
Dam- and power h
ton River*......
Disbarment, the Wedderburn
Dock;-dry, naval, problem . ...
Electric dark room lamp, an*.
Electric power plant, Hartford

5 | Ox, utilization of all parts of the 228
2 Palisades of Hudson, preserv.... 227
7 Patetgts granted, weekly record
ol

P
Photographic cloud printing.
Pipes, flushing
» Plants that give light by night..
Power house, Farmington
Propellers, large bronze*
Sand blast for cleaning iron work*232

30
234
231
iver*z5

Conn.*.......coovuiiiiiiiiiiinns 225 | Science notes.......... ........... 231
Electric railways of Europe. . 231 | Station announcers, steamboat. 235
Electric storage batteries*....... 5 | Steamer Kaiser Wilhelm der
Inventions recently patented.... 236 Grosse*, 22
Iron, cieaning by sand blast*.... 232 | Toning, platinum and gold .

22
Lightship at Hatteras............ 228 ' Turbines and electric generators*ZZa

TABLE OF CONTENTS OF

Scientific American Supplement
MNo. 1138,

For the Week Ending October 9, 1897.

Price 10 cents. For sale by all newsdealers.

PAGE
I. ANTHROPOLOGY.—The British Association Address in Anthro-
pology.—Some distinctive characters of human structure.—T'he
effect of clothes, the human foot and head, phrenology, instinct

and mtelhgence. etc., aretreated in this numbe:

II. A

CH XOLOGY.—Chemistry and Archaology...
ummied Heads.—4 illustrations

11II. ASTRONOMY.—Astronomical Work at Lick Observatory.—By
EDWARD S. HOLDEN ... ctiiiititiettttttttiiaieeeaesesennnnnnsenensnn

IV. AUTOCARS.—The “Heavy Weights ” Competition of the Auto-
mobile Club.—5 illustrations..........ooioiiiiiiiiiiiiiiiiiiiiinnnn.,

V. C1VIL ENGINEERING.—Pavements for City Streets.—This is a
most interesting and.important paper, giving views in St. Louis
showing brick and Telford pavements, together with cost of
various forms of pavement and large scale sections, showing the
proger method of constructing Telford, brick, granite, granitoid,

asphalt and macadam pavements.—10 illusStrations.. .. ..eeveenenns 18151
VI. ECONOMICS.—The Patent System as a Factor in National De-
velopment.—By WILLIAM C. DODGE.....cciviiiiiiiiiiiiniiiiiennenns 18164
VII. ELECTRICITY.—Should Generating Plants be Mounted on
Springs ?—By JAMES SWINBURNE ... 18156
VIII. ENTOMOLOGY.—The Spread of Land Species by the Agency
of Man, with Special Reference to Insects.—By LELAND O.
HowARD.—The conclusion of this important paper read before
the zoological section of the American Association for the Ad-
vancement of Science.. 18160
iX. GEOLOGY. — Restoration of Kansas Mosasaurs. — By 8.
WILLISTON.—3 1lustrations. ...........oooiiiiiiiiiiiiiii i, 118162
X. MECHANICS.—Perpetual Motion. V.—The fifth installment of
this important series, giving Carnot’s opinion of perpetual motion.
—41lUStrations. .. .ovii e e e e e s 18155
XI. MEDICINE.—Physiological Effects of Mental Work.......ec.e.... 18165
XII. MISCELLANEOUS.—Selected Formul®.... ......ccoeivveinnnnnnnn 18156
Engineering Notes. 18157

Eleetrical Notes..
Miscellaneous Notes. ..

X1¥I. PHOTOGRAPHY.—Developing Powders
X1V. TRAVEL AND EXPLORATION.—Experiences in the Arctic

Seas.—An account of the Jackson-Harmsworth Polar expedltlon
—1 illustratien

THE WEDDERBURN DISBARMENT.

The full text of the decision of the Commissioner of
Patents against Wedderburn & Company is at hand,
together with the final act of the Secretary of the
Interior, whereby the disbarment of this firm is offi-
cially sanctioned. Assistant Commissioner Greeley’s
report refers to the work of a certain *‘ expert Hughes,
chief of the sales department,” whose office it was to
‘* place values on inventions,” a work, it appears, which
was done ‘‘at sight, sometimes even without sight of
the invention or full description of it.” Regarding this
arrangement, the decision says :

*This valuation scheme as carried out by the re-
spondents through Hughes is in and of itself fraudu-
lent and deceptive, and clearly amounts to gross mis-
conduct on their part. As one of the steps in the re-
spondents’ adroitly planned and skillfully executed
scheme for securing fees fromm would-be inventors, as
one of the steps in hunting the inventor for his meney,
it is even more glaringly fraudulent.

**The sending of a false valuation in a single case
known to be or which should be known to be without
value, where by reason of such valuation the inventor
might be induced to part with a sum of money,
dicates at least gross negligence. To make a practice
of sending out false valuations indicates deliberate
purpose.”

‘* By these methods the respondents haveinduced in-
ventors to send to them their efforts at invention, to-
gether with sums of money, for the purpose of having
preliminary searches made in each case to determine
the probable patentability of the invention. Upon the
result of this preliminary search depends the future ac-
tion of the inventor.”

It is shown by the report that the average number of
searchers employed by the firm in 1896 to 1897 varied
from three to thirteen ; yet—

‘*These searchers, it is stated on behalf of respond-
ents, in two years reported on 33,000 inventions. Of
these the searchers reported unfavorably on 60 per cent
or more, or 20,000 in round numbers. That this in-
sufficient number of searchers, many of whom were in-
experienced and some of whom were incompetent, were
able to find anticipating reference in 20,000 cases
shows what kind of crude conceptions and supposed
inventions were gathered in by the respondents through
their advertisements and their pamphlets and papers.
It shows that large numbers of persons were falsely in-
duced by the respondents to believe themselves to be
inventors, and were led to send to the respondents fees
which never should have been sent.

*“ This raising of false hopes is demoralizing to these
persons. It has no other purpose than to secure from
them money for searches, money, if possible, for appli-
cations for patent, money for foreign patents, money
for advertising, money for ‘ write-ups’ in the National
Recorder, and money for appeals. It shows a reckless
disregard of the rights of people, a disposition to secure
money by any misrepresentation, any pretense, how-
ever false. . . .

*“This failure to revise the favorable reports of inex-
perienced and incompetent searchers or to have re-
searches made upon the cases favorably reported by
them, when by such revision or research an anticipat-
ing reference might have been disclosed and the in-
ventor thereby prevented from paying further fees, in-
dicates not only reckless disregard of the rights of the
client and indifference to the agreement entered into
with respect to the search, but deliberate and intended
fraud.” .

Referring to the statement of the defendants that
the sending of a favorable report where no proper
search had been made was a ‘‘mistake,” the report
says :

I cannot agree with the respondents that they
should not be held responsible for these reports. The
respondents must be held fully responsible for the acts
of their employes, and were bound by their agreement
with their clients to have these searches made properly.
Their failure to do so in these cases is gross and inex-
cusable negligence. The fault lay not so much with
the searchers as with the system under which they
worked.”

The defendants, in the cases in which they made an
‘“unfavorable report,” did so in a particular form of
letter, of which the Assistant Commissioner has this to
say :

‘It is upon its face a deceptive and fraudulent re-
port. Its deliberate and continued use by the respond-
ents was in violation of the trust reposed in them by
their clients, in violation of the express agreement en-
tered into with their clients, in violation of honesty and
common decency. The report in the cases in which it
was sent isa false and lying report. Its purpose is
evident from its language. It was intended tc deceive
and mislead the client, to induce him to believe his in-
vention patentable, notwithstanding the patent cited.”

Itis further stated that the attorney infiling a certain
application *‘is false not only to his client, but is false
in his duty toward this office. That the attorney has
a duty toward this office as well as toward his client
cannot be questioned. H¢ is to assist the Patent Office
in doing justice toward his eclient and justice toward
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the public. He cannot be a party to an attempt to se-
cure a patent for what he knows to be oid, an attempt
to take from the public what has become publie pro-
perty, any more than e can permit the office to refuse
to his ciient the protection to which that client is under
the law entitled.”

Regarding the sending of medals, the report says in
certain cases ‘‘ the medals and letters were sent to the
clients with the full knowledge and approval of the re-
spondents, for the purpose of inducing the payment of
further fees in cases in which the so-called unfavorable
report citing a reference had not secured a response
from the client as quickly as was deemed desiralle by
the respondents.”

Again, we read : ‘‘ There can be no reasonable doubt
that the silver medal scheme was fraudulent in its con-
ception and fraudulent in its execution. It was in-
tended to mean one thing to the inventor who received
the medal and quite another thing to therespondents.
It was intended that the inventor should believe the
medal and certificate to be what on its face it purported
to be—areward of genius, a certificate that his inven-
tion has been selected by some competent and disinter-
ested board of awards for its remarkable import-
ance.

“*Such a scheme has no place in the legitimate busi-
ness of an attorney.”

However, ‘*“ Having by false and misleading adver-
tisements attracted the attention of the would-be in-
ventor and secured his address; having sent him the
various pamphlets and papers before referred to, which
are deceptive and misleading as to the value of simple
inventions ; having stirred the inventor to activity by
the offer of free advice as to patentability and sala-
bility, and having in response to his inquiry given him
arecklessly falseand misleading estimnate of the value
of the invention : having by these means induced the
inventor to pay for having a search made ; having re-
ported the result of the search favorably, whether pro-
perly made or not, or having sent the inventor the
false and misleading unfavorable report letter, as the
casemay be ; having, if deemed necessary to secure an
early response, sent the inventor a silver medal and 1ts
accompanying letter ; having by the use of any or all
of these means secured from the inventor the first in-
stallment of fees for the preparation of application
papers, the respondents proceeded to prepare the ne-
cessary papers.”

The report says in conclusion :

‘“In my judgment the respondents, John Wedder-
burn and John Wedderburn & Company, have been
guilty, not only of gross misconduct in particular cases,
but of a long-continued, systematic and deliberate course
of gross misconduct. In justice to this office andin
justice to the public, these respondents should be re-
fused further recognition as patent agents or attorneys,
and the facts disclosed should be reported to the dis-
trict attorney for such action as the delinquency of
the respondents and the safety of the community de-
mands. [The italics are ours.] The fact that the
United Statesmail was being used by these respondents
to promote schemes of fraud was called to the atten-
tion of the Post Office Department many months ago,
but the matter was, I understand, placed in the hands
of an official of that department, who, for some reason,
failed to do his duty. He has since, I am inforined,
been dismissed and criminal proceedings against him
for misconduct in office are pending.”

In the decision of Commissioner Butterworth approv-
ing the report of Assistant Commissioner Greeley, and
recommending to the Secretary of the Interior that
Wedderburn & Company be disbarred, the charges
are summarized as follows :

““In a nut shell, the charges are that the respond-
ents, as solicitors practicing before the office, concocted
a scheme and plans to impose on, deceive, and defraud
unsuspecting and unwary persons throughout the
country by a system of adveriising and correspondence
which was false in suggestion, misleading in fact, and
fraudulent in tendency and purpose ; that the effect of
their scheme and plans was to induce thousands, in
fact tens of thousands, of personsto believe that the
government of the United States would readily grant a
patent on any improvement on articles or utensils in
common use ; that there was and is just now an active
demand among capitalists and manufacturers for such
inventions, and that they stood ready to purchase any
one of a thousand of such inventions ; the suggestion
being that John Wedderburn & Company had know-
ledge of this great demand and could successfully avail
themselves of it to sell the patents of their clients, and
that a fortune may be made out of some simple little
thing ; that the respondents, while calling attention to
these alleged rare opportunities, felt anxious lest in-
ventors and those who are struggling to be inventors
may fall into the hands of unserupulous patent sharks,
or ignorant and dishonest solicitors, who are seeking
employment ; and the impression is created by the
literature of respondents that while in soliciting em-
ployment they accept compensation for services, vet
one of the motives, if not a controlling motive, with
themn was to protect and aid struggling inventors, and
save them from being entrapped by captivating and
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alluring advertisements which inspire delusive hopes
and suggest promises of gain that can never be realiz-
ed; and that while evincing in their publications this
tearful solicitude for the honest, well-meaning, and
wholly unsuspecting person who is so liable to be
wronged by sharpers, the respondents themselves were
in fact doing the very thing they so feelingly deprecate
and condemn ; and indeed issued the very character of
literature and published the kind of advertisement
they criticise and denounce; and have so successfully
employed these means and agencies that more than
32,000 persons have been induced to establish the rela-
tion of clients of John Wedderburn & Company, and
that of the 33,000 clients, less than 1,600 applications
have been allowed.”

Prior to his conclusion, the Comimnissioner lays stress
upon the fact that **if the business and the methods
and practices of the respondents had been tolerable and
of a character that could be defended, the respondents
and their backers and indorsers would have made all
haste to make known, not only to the Commissioner
and to the Secretary, but to the public that was inter-
ested to know, that they were carrying on a legitimate
business in a legitimate way ; but instead of that they
have made substantially no showing at all, either in
extenuation or defense of their offenses or in answer to
the questions propounded, which were rendered neces-
sary by reason of the facts hereinbefore recited, and
which were not answered, nor was one of them an-
swered.”

The final clause of the decision is as follows :

* My coneclusion is, and I so decide, that John Wed-
derburn and John Wedderburn & Company have, as
solicitors before this office, been guilty of gross miscon-
duct, and that they should be disbarred from practic-
ing before the Department of the Interior, and I recom-
mend that the honorable Secretary so order.”

The following is the letter of the Secretary of the
. Interior confirming the decision of the Commissioner of
Patents:

DEPARTMENT OF THE INTERIOR,

WasHINGTON, September 30, 1897.
THE COMMISSIONER OF PATENTS:

Sir : I have examined with great care your report on the John Wed-
derburn ar.d John Wedderburn & Company cases, together with the report
of Assistant Commissioner Greeley, and herewith return both reports, ex-
pressing my full approval of the reports of your office. I request that
when the reports are printed you will transmit a copy to the Postmaster-
Gen _ral and that his attention be especially directed to the use that has
been made of the United States mails by the John Wedderburn Company.

Very respectfully,
C. N. Buiiss, Secretary.

NoTE.—Under the regulations of the Patent Office,
the disbarred firm cannot prosecute {pending applica-
tions or file new ones. The only remedy available to
their clients for the recovery of fees wrongfully or
fraudulently obtained, as suggested by the Assistant
Commissioner, is to bring the facts to the attention of
the District Attorney of Washington, who can bring
an action against the disbarred firmn to recover. Those
who do not desire to take this step have the right to
transfer their business for further prosecution to regis-
tered and approved attorneys.
> ——

IMPENDING CHANGES IN UNITED STATES PATENT

LAW.

On January 1, 1898, important changes in the patent
laws of the United States will take effect. These
changes will bear principally upon the relation of ap-
plications for United States patents and grants made
upon such applications to foreign patents for the same
invention. In a former number (issue of March 20, 1897)
we have commented at length upon the latest amend-
ments to the patent law. We would now draw the
attention of our readers, especially those residing
abroad and holding foreign patents for inventions not
protected in this country, to the necessity of filing
Uunited States applications covering such inventions
before January 1, 1898. After that date, applications
for United States patents may be rejected if filed
more than seven months after the date of filing the
earliest foreign application. Under the present law,
however, valid United States patents may be obtained
for inventions patented abroad several years ago, pro-
vided the foreign patent is in force at the time the
application for the United States patent is 1iled. This
provision is of interest and advantage, not only to
the holder of the foreign patent, but to the American
manufacturer or capitalist who desires to secure in this
country the monopoly for an invention patented
abroad and not so protected here.

-

PRESERVATION OF THE PALISADES OF THE
HUDSON.

Perhaps in all America, if we except Niagara Falls,
there is no object of natural beauty and grandeur that
enjoys a wider reputation than the majestic Palisades
of the Hudson. This extended line of natural ram-
parts, which looks down on one side upon the fertile
valleys of New Jersey and on the other watches the
swift encroachment of New York City upon the wooded
heights of Manhattan Island and the rolling country
to the north, would be noted for its natural beauty
even if it were far removed from the haunts of civili-
zation. Standing, as it does, at the very gates of the

second greatest city of the world, it has acquired a
reputation which is world wide and grows with the
passing years.

Everyone who has had occasion of late years to pass
up or down the Hudson River must have noticed
that the aspect of the Palisades is being rapidly
changed by the numerous quarries which have been
opened along its face. Where this has been done, the
soft brown and gray tints of the cliffs have been de-
faced by the dirty gray patch which indicates a quar-
ry,. and the many-tinted foliage which clothes the base
of the cliffs has given place to unsightly stone heaps,
wharves and hoisting derricks.

It has been suggested that on account of its com-
manding height this ridge of rock would be a menace
to the safety of New York if it should fall into the
hands of an enemy, and steps have been taken to in-
terest the government in the question of its reservation
for the emplacement of guns and for general military
purposes. Another scheme suggests that the govern-
ment purchase a strip of land along the river from
Fort Lee to Piermont, wide enough to include all the
natural features which are threatened, and preserve
them from future depredations. A third proposition con-
templates a joint purchase by the States of New York
and New Jersey. Of these propositions the first is op-
posed by military men, on the ground that the heights
have no such strategic value as would justify their
fortification. An attack on New York 1s never likely
to be made by land and by way of the Hudson Valley ;
the city is most vulnerable on its seaward side, and the
proper place for defensive works is at Sandy Hook and
on theSound. Noris it within the provinee of the gov-
ernment to undertake the work of preservation as
such. The case of the Yellowstone and Yosemite Parks
is not in point, inasmuch as these lands were already in
the possession of the government.

It remains then for the two States affected to under-
take the work. They are about equally interested; for
although the larger part of the Palisades is in New Jer-
sey, its natural beauties are only visible from the New
York side of the river.

The agitation of this important question, which, al-
though technically a State matter, has sentimental
grounds which make1t of national importance, is being
taken up by the women’s clubs of New Jersey. It has
been proposed to build a continuous drive at the foot
of the cliffs from Fort Lee to Piermont, a distance of
thirteen miles, thus affording, with the present Hudson
County Boulevard, a continuous driveway nearly thirty
miles in extent. The idea is attractive, though we fear
that the cost would be prohibitive. Whether the drive
be built or not, the purchase and care of this truly mag-
nificent wall of rock could certainly be carried out for a
sum which would be moderate in proportion to the good
work achieved.

B e e s
THE NAVAL DRY DOCK PROBLEM.

There is no problem connected with the naval affairs
of the United States of such paramount importance as
the construction of adequate dry docks. Unfortunately
there is no naval problem regarding which the publie
is so ignorant and apathetic. Toawaken an intelligent
interest in the matter has been the endeavor of every
writer and journal of importance in the country ; but
the effort proved futile until the country was subjected
to the humiliation of having to send its finest battle-
ship to a British dockyard to have its bottom seraped
and painted.

Ridiculous as the situation was, it served to teach
the country the absolute necessity of providing dry
docks for our navy if that navy is to be available in
time of war. The dry dock is as much a concomitant
of the modern warship as her engines or fuel. In time
of peace the fouling of the steel hulls necessitates
docking and cleaning at intervals of a few months, and
what little experience has been gained of the behavior
of modern warships in action shows that an engage-
ment of any importance will almost certainly necessi-
tate the subsequent docking of many of the ships en-
gaged.

The board of experts which was recently appointed
by Admiral Bunce to inquire into the docking require-
ments of the present and prospective navy has re-
ported that ten new docks should be eonstructed at a
total cost of $11,075,000. We have at present eleven
such docks, of which only three can accommodate the
largest battleships. With the construction of the new
docks we would possess twenty-one altogether, none
too many, if we consider the probable increase of the
navy in the near future.

Of the total 622 dry docks in the world, about 348
are owned by Great Britain, and of these 266 are situ-
ated in England, Ireland, and Scotland. So essential
does that country consider the dry docks to her com-
mercial and naval supremacy that she possesses as
many as 10 in Australia, 15 in China, 30 in India and
the East Indies, and in Canada and British Columbia
thereare1?. At the great naval station at Portsmouth
there are nine dry docks with 3314 to 4114 feet of water
on the sills, and the other great dockyards are all lib-
erally suppliel. Now, although our needs do not call
for any such provision as this, it is nevertheless certain
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that our recent naval activity has greatly outstripped
our dry dock accommodation.

The report states that while an outlay of $11,075,000
is recommended, there is no urgent necessity for con-
structing more than five of the docks at present. It is
suggested that the amount — $5,775,000 — needed for
these should be voted in annual installments, as is now
done in the construction of the new battleships and
cruisers. The list of the proposed docks is as follows:
At Boston, one concrete dock 700 feet long, $1,500.000 ;
at New York, one concrete dock 500 feet long, $1,200,000 ;
at Norfolk, one concrete dock 500 feet long, $1,100,000 ;
at Port Royal, improvements, $25,000 ; at New Orleans,
floating graving dock, $750,000; at Mare Island,
one concrete dock, 500 feet long, $1,100,000. Total,
$5,675,000. In addition to the docks urgently needed,
the board recommends that structures be built at these
places : At New London, fresh water basin, with dock,
$1,000,000 ; at Newport News, a steel floating graving
dock, $650,000; at Tortugas, a steel floating graving
dock, $650,000; at San Francisco, concrete dock at
Yerba Buena, $1,500,000 ; at San Pedro, concrete dock
700 feet in length, $1,500,000. The report also states
that ultimately dry docks should be constructed at
Pensacola, Florida, and Galveston, Texas.

It will be noticed that the materials of which our
existing dry docks have been built, viz., stone and
wood, is not recommended for the new structures, steel
and concrete taking their place. As regards concrete,
it may be said that if the work is well carried out a
dry dock of this material has all the advantages of
solidity and permanence offered by one of granite with-
out the drawback of excessive cost. The difference in
cost is great; the proposed concrete dock at Mare
Island is to cost but $1,100,000 against the reputed cost
of $4,000,000 for the present stone dock. Moreover, a
concrete dock can be built in considerably less time.

There will be objections raised against the complete
abandonment of the timber construction by those who
have faith in this system. But while it is true that
there are timber docks that have been giving good
service for from 30 to 40 years, there have been fail-
ures, or partial failures, like that at the Brooklyn
navy yard, which render the system hazardous in a
work of such pressing necessity as the speedy provision
of docks for a nation’s navy.

An even greater innovation would be the construction
of steel floating and graving docks, as proposed. The
docks would compare favorably in cost with the dis-
carded timber docks, the estimate of $650,000 being
about equal to the cost of the Brooklyn dry dock
No. 3, and probably less than the latter structure will
have cost by the time it is put in serviceable shape. It
also has the advantage of being movable, at least with-
in sheltered waters.

The policy is aliberal one ; but not more liberal than
the situation demands, and it is sincerely to be hoped
that Congress will act promptly in placing the new
construction under way.

b
CLIMATE AND CRIME.

The public press has lately given much attention to
the subject of the relation between weather and crime,
says the Monthly Weather Review. This seems to
have started with a private communication from some
Weather Bureau observer and has greatly interested
every one. A preliminary collection of statistics seems
to indicate that crime is more prevalent in hot
weather.

The Chief of the Weather Bureau has expressed his
opinion that it is utterly wild to contemplate at pre-
sent the possibility of issuing predictions of prevalence
of crime, and he has no intention of attempting it.
In fact, there is no official investigation of the subject
being made or contemplated in the Weather Bureau
and no legal authority for doing so, even if it were
considered desirable, which it is not. The statistics
of disease have generally shown a very broad connec-
tion between climate and disease and the investigation
of that subject is ordered by Congress, but that has
no official connection with crime. The discussion of
such difficult subjects is a matter for the careful study
of statistics by physicians, and any conclusions that
may at first seem to be justified need to be checked by
later investigations before they can be practically
applied to the public welfare.

@
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PLATINUM AND GOLD TONING.
Kastner suggests the following treatment for matt
solio paper, and states that it gives pure black tones.
The prints are first toned in:

Solution of chloro-platinite of potash (1:100)..... ..... 30 parts.
Potasgium choride.... .....coiiiiiiiiiiiiiiiiia PR
Water. ... .. tieiiiiiie i it 1000 *

till they assume a bluish violet color, and they are
then further toned in a bath of :

Ammorium sulphocyanide.......... ... . 20 parts.
Citricacid.... ...ovvveiiiin ciiiiiiiii i 20
Chloride of gold... ...,.. Y 2 v
Water...ouiiiiiiiiiis o i i 1000 ¢

After washing, the prints are fixed.—The British Jour-
nal of Photography.
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BURGLARS’ TOOLS.

There is progress everywhere! The art of the bur-
glar no longer knows any limit. The modern cracks-
man has not yet found any method of delicately and
noiselessly carrying off the huge safes with ironclad
doors that are now employed in offices and banks, but
he succeeds in opening them with art and skill, without
having recourse to the vulgar jimmny, and in utilizing
simple and appropriate tools. He cannot easily dis-
place the safe, and the door resists him ; so he applies
a drill to the latter, and in a few revolutions cuts out a
disk from 4 to 6 inches in diameter that is wide enough
to allow him to insert his arm and help himself to the

Fig. 2 _ IMPROVED BURGLAR’S DRILL.

contents of the safe at his leisure. We cite upon this
subject an example that has recently been communi-
cated to us by Mr. G. Gaubert, of Marseilles, one of our
subseribers.

One night in the month of November, 1896, between
11 and 1 o'clock, some of the professionals of which we
have just spoken made an attack upon the safe of the
Picon establishment at Marseilles. Fig. 1 represents
the details of the scene that must have taken place.

Two burglars are drilling the safe, while another
stands at the door to keep watch. Fig. 2 shows us on
the one hand the improved drill that was employed and,
on the other, the same apparatus inserted in the door
of the safe. The rascals first drilled a hole one or two
inches in diameter and of a certain depth, by means of a

it would still be possible to obtain warning of their
work by an electric signal.—La Nature.

Science Utilizes All the Ox.

In an article on the ¢ Wonders of the World's Waste,”
William George Jordan, in the October Ladies’ Home
Journal, details how science at the present day utilizes
the ox. ‘“Notmany years ago,” he says, ‘* when an ox
was slaughtered forty per cent of the animal was wasted;
at the present time ‘nothing is lost but its dying
breath.” As but one-third of the weight of the animal
consists of products that can be eaten, the question of
utilizing the waste is a serious one. The blood is used
in refining sugar and in sizing paper, or manufactured
into door knobs and buttons. The hide goes to the
tanner ; horns and hoofs are transformed into -combs
and buttons; thigh bones, worth eighty dollars per
ton, are cut into handles for clothes brushes ; fore leg
bones sell for thirty dollars per ton for collar buttons,
parasol handles and jewelry ; the water in which bones
are boiled is reduced to glue ; the dust from sawing the
bones is food for cattle and poultry ; the smallest bones
are made into boneblack. Each foot yields a quarter
of a pint of neat’s foot oil ; the tail goes to the soup;
while the brush of hair at the end of the tail is sold to
the mattress maker. The choicer parts of the fat make
the basis of butterine ; the intestines are used for
sausage casings or bought by gold beaters. The undi-
gested food in the stomach, which formerly cost the
packers of Chicago thirty thousand dollars a year to
remove and destroy, is now made into paper. These
are but a few of the products of abattoirs. All seraps
unfit for any other use find welcome in the glue pot or
they do missionary work for farmers by acting as fer-
tilizers.”

Lightship Instead of Lighthouse at Hatteras.

The Lighthouse Board has sent out a notice that the
dangerous Diamond Shoal off Cape Hatteras will soon
be marked by a first class vessel, bearing two power-
ful electric masthead lights and a fog siren that will
blow a blast audible twelve miles in the heaviest
weather. Certain members of the board, however,
think the placing a vessel there is hazardous in the ex-
treme, and will place in jeopardy the lives of every man
on board of her. Captain Evans believes that a big
lighthouse should be constructed on the shoal, and says:
‘“There is no chain that can be forged that will hold
No. 69 on Diamond Shoal for any length of time. There
is a current at Diamond Shoal which sends the sands
shifting around at a terrific rate and in a short time
will cut any chain, or weaken it so that the first heavy
gale will cause it to part. When that hap-
pens the Diamond Shoal lightship will al-
most certainly drift ashore and the sixteen
men on her will be lost. I have seen a buoy
chain on that shoal worn as bright as nickel,
and so thin that you could part it with a
slight blow. In my opinion, this experiment
of the government will prove costly.” Con-
gress failed to provide the amount of money
required for the lighthouse, and a majority
of the board, therefore, decided to try a
lightship. The new vessel will be the most
powerful ever built for the service. She will
be anchored in thirty fathoms of water,
about fifteen miles from the present Hatte-
ras light, and inside of the ledge over which
the water deepens to 100 fathoms. She will
display simultaneously, from three lens lan-
terns encircling each masthead, a fixed white
light for twelve seconds’ duration, followed
by an eclipse of twelve seconds. In each

Fig. 1.—BURGLARS DRILLING A SAFE.

hand brace, at the level of the lock, and afterward
tapped the hole so that there might be screwed into it
a threaded rod, E, provided with a handle, P, at its
extremity. The drill, properly so called, consisted of a
steel plate ring, F, provided with saw teeth at one of
its edges. This ring was held by a transverse rod to
which was fixed a vertical lever, D C, and a bridge, G.
The threaded rod, E, which was first screwed into the
door, served as an axis of rotation. Upon this axis was
fixed the drill, ', and it only sufficed to maneuver the
lever, D C, in order to cause the saw teeth to bite the
plate of the safe.

After a short period of silent work, a disk was de-
tached and came out with the tool. The safe then no
longer offered any resistance to the burglars.

It is well to make known this new process of attack-
ing safes. A man forewarned is forearmed. An opera-
tion of this kind is not always applicable, since it
necessitates a certain amount of time and various pre-
parations. And one might, at all events, reveal it at
the proper moment by electricity, in having recourse
to a sentinel who rarely sleeps. It does not suffice to
drill a hole to reach the lock, for the door of the safe
must be opened ; and by this fact alone an alarm may
be rung. And if burglars were content to remove what
is in reach of their hands and quite near the aperture,

lantern there will be a hundred candle power

incandescent light. These lights will be

fifty-seven feet above the water, and on a
clear night should be visible thirteen miles. Provision
has been made in case the electric apparatus breaks so
that white fixed lights without eclipse will burn. No,
69 has a flush deck, two masts, a smoke pipe, and fog
signal between masts. Her hull will be painted red
with the words ‘‘Diamond Shoal” in large white
letters on each side. During thick or foggy weather
a 12 inch steam chime whistle will sound blasts of five
seconds’ duration, separated by silent intervals of forty-
five seconds. If 69 weathers the gale this winter, the
Lighthouse Board will be satisfied that the experiment
is a success.

@ o

A BICYCLE SUPPORT AND FOOT REST.

The illustration represents a device which can be
readily applied on the ordinary styles of bicycles to
serve as a foot rest for the feet of the rider while coast-
ing, and which may be turned down to support the
bicycle in a vertical position when not in use, the wheel
and support being securely locked together to prevent
the machine from being stolen. The improvement has
been patented by August Zintgraff, of No. 48 West
Eighty-third Street, New York City. Fig. 1 shows the
attachment in position to form a foot rest for the rider
and Fig. 4 shows it in use for supporting the machine,
Fig. 2 illustrating a spring catch to hold it in place
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when forming a foot rest. Near the lower end of each
of the members of the front fork is a elip, shown in
Fig. 3, secured by a set screw, and connected by a pivot
with a eclip adapted to clamp two rods forming the
frame of the device, adapted to be locked in the upper
position by a cam catch and thespring catch, the frame
swinging on the pivot to the upper or lower position.
On the two rods of. each frame slides a bracket with
teeth, as on the usual foot rests, eyes on the inner ends
of the bracket braces being adapted to engage a clamp
adjustable at any desired height to bring the brackets
in proper position to suit the convenience of the rider.
The eyes are also adapted to engage notches in the
rods near their free ends when the frame is down, to
prevent the brackets then slipping upward. At the
outer ends of the frame are transverse rods with right
and left hand screw threads, engaged by a turnbuckle,
to permit of moving the frames toward or from each
other, according to the thickness of the tire extending
between them, and these transverse rods have upward
extensions adapted to be connected with each other by
a bar passing between adjacent spokes of the wheel,
the bar being connected at its free ends with a pad-
lock, to fasten the frames and the wheel together, thus
preventing unauthorized persons from riding off with
the wheel. According to a modified form of the device

ZINTGRAFF’S BICYCLE ATTACHMENT.

the foot pieces are curved, so that when the frame is in

an uppermost position they may be used as a bundle
carrier.

PNEUMATIC CANDLESTICK.

The candlestick herewith represented is very inge-
niously conceived. It may be placed upon a table or
applied to a wall. An ingenious system of jointing
renders it practical for the two uses shown in the figure.
The part that carries the candle is therefore movable
and is capable of making a right angle with the stand.
Fixed upon a table, bracket, etc., it serves as an ordi-
nary candlestick, but with the advantage that, being
adherent, it cannot be overturned ; hence no danger of
fire, and no spots from melted wax. In order to fix itt
a mirror, piano, wall, window pane, ete., it suffices t~
place even with the rubber the movable metallic disk
situated in the center of the vent, so as not to cause a
vacuum in advance. The rubber disk is then moistened
with the finger, and the candlestick, having been ap-
plied to the object, is screwed up. The air becomes
rarefied and the candlestick adheres perfectly. In -
order to remove it, it is only necessary to unscrew it,
when it will at once become detached without necessi-
tating any pulling that might injure the object to whieh
it is attached. Let us add that the mechanism is so
simple that there is not the least danger of its getting
out of order.—La Vie Scientifique.

PNEUMATIC CANDLESTICK.
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THE LATEST GREYHOUND OF THE ATLANTIC.

The truly splendid performance of the Kaiser Wil- |

helin der Grosse, of the North German Lloyd line, on
her maiden trip, has fully justified all the expectations
of the past few months. She passed the Needles at

tation is reasonable. 1f she could maintain this speed | displacement 20,000 tons. She thus exceeds every ship
over the Queenstown route, the trip could be made in | afloat in all her dimensions except one, the huge freight-
about 4 days and 21 hours, and the Southampton route | er Pennsylvania, of the Hamburg-American Line, being

could becovered in 5 days and 8 hours.

This, of course, |of about 3,000 tons greater displacement when  fully

will scarcely happen, as such high daily averages can 'loaded. The following comparison with existing ships

f- =
I \ a8
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2:30 A. M. on Tuesday, September 21, and covered the
Southampton route of 3,050 knots in 5 days, 22 hours
and 35 minutes—an average hourly speed for the whole
trip of 2139 knots. The best previous run was made
by the St. Paul, of the American Line, in August of
last year, when the distance was covered in 6 days and
31 minutes. The longest day’s run was 564 knots, which
is two knots more than the best day’s run of the Lu-
cania. The highest average speed to the credit of an
Atlantic liner is that of the Lucania, which has main-
tained 22°01 knots for the whole passage from Queens-
town to New York.

The average hourly speed for the day on which the
Kaiser Wilhelm made 564 knots was 2275 knots ; and

THE KAISER WILHELM DER GROSSE.

only be maintained under exceptional weather condi-
tions, such as rarely, if ever, occur for a whole trip.
How greatly tidal and weather conditions affect the
speed of these ships is shown by the fact that the
Lucania on one occasion ran from Queenstown up to
the Mersey bar, a distance of 240 knots, in exactly 10
hours, which would give her an hourly average of 24
knots. 1t was found on inquiry that both tide and
weather were in her favor, and that every effort was
made to reach the bar before low water.

The maximum indicated horse power of the Kaiser
Wilhelm was 28,430 ; the coal consumption was 500 tons
per day, the revolutions of the propeller 77 per minute.

She has a bunker capacity of 4,950 tons, and can carry

and with the Great Eastern, now broken up, and the
Oceanic, now building for the White Star Line, will be
timely:

Length [ Dis- Horse Sea
OvergAll. Beam. | Depth. placement.|Power.| Speed.
= i Knots.—

Great Eastern...| 692 feet. | 8314 feet. |58 feet.|32,160 tous.| 6,000| 11
Lucania ........ 620 6514 ¢ |43 ¢ 119.000 * |*30,000 *2201
Pennsylvania.. .| 585 ** 62 ¢ 42 ¢ 123400 ¢ 5500, 14°h
Kaiser Wilhelm.| 649 * 66 143 ¢ (20,000 ¢ 28,420| 2139
Kaiser Friedrich| 599 *¢ 64 “odr ot 17,510 ? ?
Oceanic.... ... 704 ¢ 68 ¢ \50 125,000 ¢ ? ?

* Trial horse power, 33,000 ; trial speed, 2314 knots,
The Kaiser Friedrich, which will make its maiden trip

THE BRONZE PROPELLERS OF THE KAISER WILHELM,

Diawmeter 22 feet 3% inches. Weight 26 tons each.

it is confidently expected that, when she has been run- | enough fuel to serve for the round trip. The engine

ning long enough to work the engines and boilers up
to their best performance, the new boat will be capable
of making 570 knots per day. Considering what excel-
lent work has been done on the maiden trip, the expec-

and boiler room staff comprises 90 stokers, 75 coal
passers, 18 oilers and 17 engineers.

The principal dimensions are as follows : Length, 649
feet ; beain, 66 feet ; depth, 43 feet ; tonnage 14,000 and

© 1897 SCIENTIFIC AMERICAN, INC.

in the spring of next year, is generally spoken of as a
sister ship to the Kaiser Wilhelm, though its dimensions
are considerably less. It issaid by the company that
it will be a faster ship by from three-quarters to one
knot than the larger vessel—a prediction which the
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great reputation of its builder, Schichau, of Elbing, asa
builder of fast ships makes very probable.

In its general appearance and internal construction
and arrangements, the Kaiser Wilhelmm resembles the
Lucania more than any other ship. Her greater length
is emphasized by the four great funnels, and the greater
sheer which she possesses adds greatly to her appear-
ance. A novel feature is the addition of bilge keels to
prevent rolling, and these, with the high freeboard
forward, render her a remarkably steady and dry boat
in rough weather, as was shown in the stormy weather
of one or two days of the passage.

The hull is constructed on the well known cellular
principle. There are 16 transverse bulkheads extend-
ing to the upper deck and one longitudinal bulkhead
in the engine room. The boilers are placed in four
separate watertight commpartments. Twenty-four large
lifeboats are carried on the awning deck. The ship
has been built in accordance with the requirements of
the Imperial German Navy Department, and in time
of war she can enter the service as a cruiser.

We present an illustration showing the propellers
and the construction of the stern, which is quite a de-
parture from the type common to most ships of this
class. It will be seen that the plating just below the
water line and above the rudder is swelled out into a
cigar-shaped form. This is done to accommodate the
connections of the hydraulic steering gear, the arms of
which work within the space thus provided. The steer-
ing gear was constructed by Brown Brothers, of Edin-
burgh. The tail shafts are entirely inclosed by bring-
ing the plating of the ship out and around them.

The engines are built on the Schlick system, and run
in remarkably even balance, the vibration common to
most large ships being noticeably absent. There are
four cylinders to each twin engine, as follows: One 52
inch high pressure, one 89% inch intermediate, and two
9614 low pressure. The three-bladed bronze propellers
are 22 feet 334 inches diameter and 32 feet 10 inches pitch
and weigh 26 tons each. The crank and the screw
shafts are of nickel steel, the shafting being 198 feet
long. The two condensers have 35,522 square feet of
cooling surface, and the 11,060 tubes, if placed end to
end, would measure 25 miles in length. There are 68
auxiliary engines, comprising 124 steam cylinders. For
ridding the ship of water there are pumps avail-
able whose combined capacity is 3,600 tons per
hour.

The steerage passengers are placed forward, the
second class aft and the first class amidships. A nov-
elty which wili be appreciated is the placing of the first
cabin staterooms on the upper and promenade decks,
above the level of the bulkheads. This gives free ac-
cess from one part of the vessel to the other, without
having to climb stairways. Moreover, the rooms being
high above the water, the portholes can be kept openin
comparatively rough weather. The large dining room,
capable of seating 350 guests, is on the main deck, be-
tween the two sets of smokestacks. On either side are
three] alcoves and overhead is a large skylight. This
magnificent room is 66 feet wide and extends entirely
across the ship. The open well in the center is really an
alcoved gallery upon the deck overhead, from which a
view may be obtained of the room below. The decora-
tions are in white and gold, in the early Italian Renais-
sance style. At the four corners of the dining room
are four smaller dining roowms for the use of parties of
20 or 30. They are named after the mother, the wife,
the great statesman and the famous soldier of King
William *‘ the Great,” as his grandson has ambitiously
named him. They are respectively named the Queen
Luise, Empress Augusta, the Bismarck and Moltke
rooms, and each is decorated with mural paintings
illustrating scenes in the lives of these persons. The
drawing room above the gallery or vestibule just men-
tioned is noted for its full length oil painting of William
I, by Prof. Koner. The emperor is shown in the im-
perial ermine with the sword, crown, and scepter.
Notable features are the smoking room, with its decora-
tions in light colored oak, and its cozy alcoves and easy
chairs upholstered in raised light brown leather. Per-
haps the most exquisite room is the library, which is
situated forward of the drawing room. It is decorated
in rococo, with Gobelin tapestry and unpolished
walnut.

There are in all 200 staterooms, accommodating 350
first class passengers. Many of these are arranged for
family use, and include sitting roomn, bedroom and bath-
room. The second class staterooms, 100 in number, can
berth about 370 persons. Most of these rooms are on
the upper deck. The second class dining room extends
the full width of the ship and is fully equal to the first
class dining room on some of the other ships.

To adequately describe the many features of interest
in this vast ship would take more space than is at our
disposal. Perhaps as impressive a fact as any is the
large number of people which is necessary to run the
Kaiser Wilhelm. Including the waiters, stokers, engi-
neers, sailors and officers, the total is 450. If these be
added to the 800 steerage, 370 second class and 350 first
class passengers, we have a total of 1,970 souls who are
housed, fed and safely carried at railway speed over
the boisterous Atlantiec.

Development of Fruit Flavors.

Some very interesting and suggestive results have
been obtained by Jacquemin, who finds that, by the
addition of the leaves of fruit trees which in themselves
have no marked flavor, to saccharine solutions under-
going alcoholic fermentation, a very marked bouquet
of the fruit is developed. Thus, by immersing pear
or apple tree leaves in a 10 or 15 per cent solution of
sugar, and adding a pure yeast, whick by itself gave
rise to no marked flavor, after fermentation a liquid
was obtained which had a strong odor of pear or apple
respectively and an execellent flavor, and on distilla-
tion gave an alcoholic distillate in which this aroma
was still more marked. Vine leaves act in a similar
manner, and the author suggests that it may be pos-
sible to improve the bouquet of a poor vintage by the
addition of some leaves during fermentation. It is
noteworthy that the results are far more marked when
the leaves employed are from trees in which the fruit
is approaching maturity. The author infers that the
flavors of fruits are due to a body elaborated in the
leaves, possibly of a glucosidal nature, which is not
transferred to the fruits until the latter approach
maturity, and is then acted upon by the special fer-
ments contained in the fruit juices and develops dis-
tinetive flavors. The matter would appear to be of
considerable practical importance.—Comptes Rendus,
exxv, 114.
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A PRACTICAL ELECTRIC DARK ROOM LAMP.

Photographers who are traveling around the country
often have great difficulty in doing their work well
from the trouble experienced in getting a good dark
room lamp. The smoke and smell, and danger from
fire, in using an ordinary lamp in an extemporized dark
room, where the facilities for working are often of the
crudest form, are among the principal obstacles to
doing good work. To obviate this trouble the Lecoll
Storage Battery Company, of 76 Jackson Boulevard,
Chicago, have brought out the efficient storage battery

A PORTABLE DARK ROOM LAMP.

lamp shown in the accompanying illustration. This
portable lamp will give the operator froin eight to ten
hours’ continuous light with one charging., and the
charging is readily effected by connecting the lamp
with any direct current electrical system. It will be
seen that the lamp proper is in a case in the front of
which is a ruby glass. Thus the best possible light is
rendered available, there being no chemicals to handle,
and nothing whatever objectionable to the user. It is
to be remembered that only a direct current systein,
and not the alternating current, is to be used in charg-
ing, as the latter would ruin the battery. The same
company also make a combination bicyele and dark
room lamp. This suggests itself as a most admirable
device for amateurs.
—_— s tere—
Printing in Clouds.

The amateur when he first launches into photo-
graphy and has reached that stage in which he feels
confident in being able to produce a good printable
negative, finds that there are many things to learn
before he is able to produce a class of work that will
pass off asa carefully finished picture. A landscape
without clouds is, after all, but half the picture, and
the lazy method of sunning down—for lazy it is—is no
more or less than a good excuse for the want of a little
trouble to print a cloud carefully into the picture.

The present time of the year is a good one to procure
a few cloud negatives, and if one or two are taken
now and again when out picture hunting, a valuable
stock will very soon accumulate. If taken on films,
you can call it at once two negatives, from the fact of
their being reversible.

Some workers advocate one method of procedure
and some another; but all of them attain the same
effect in the end, and it would be exceedingly difficult
to ery aloud any one particular method as being better
than another, but one that is easy of manipulation
demands some attention.

The picture being printed, and the cloud negative
having been chosen for the subject, the masking of
the picture while printing in the ecloud is the one main
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point that hasto be overcome. The joining up of the
horizon lifes is very often badly done, and if by
chance the picture line is slightly intricate, it is here
that generally a weak point exists.

Provide yourself with a dozen or so sheets of good
white thin tracing paper, cut to the size of the plate you
are working, and when you have finished printing your
landscape take it out of your frame, place it upon a
small board, and place a piece of tracing paper over
it, and retire to the other side of the room. You will
then be able to draw with a fine pen over the most
important objects in the picture a line from one side
to the other, following, of course, the details. It is a
matter of time that should be given to this part of the
work, for without it you cannot succeed. When you
have finished this outline, all that is necessary is to fill
in the view half with Indian ink—artist's black or
vermilion will do, if it does not irritate the eyes—the
whole of the lower half of the paper, andlet it get
thoroughly dry, which will be but a few moments.

The cloud negative is now inserted in the printing
frame, and the print, with the mask in register, is
also placed in position in the frame, and the cloud
printed in to the proper depth.

If you possess a retouching desk, these marks may
be made at night from the negative. With a few
pieces of stamp paper attach the edges from front of
paper to glass side of the negative to prevent its slip-
ping ; afterward it can be detached and then black-
ened out.

The hard lines are softened to a nicety by printing
through the tracing paper, and perhaps a little longer
time is required to print.

In the event of a negative that has fortunately got
clouds developed up, it very often happens, unless
the picture is thin, that to print the clouds out pro-
perly the view has to be much overdone before the
clouds have received enough to define them properly,
unless masked in some way. The tracing paper mask
comes in handy here. In printing upon paper that
gives no visible image, such as carbon, platinotype,
bromide, ete., it must be noted that the paper nega-
tive and mask should be placed well into one corner of
the frame, and a note made of it on the back of the
print, so as to provide against any chance of mistakes;
for nothing is more annoying than to find, after all
your pains, that you have manipulated your sky up-
side down upon the view when you come to develop
the picture. It should be noted that a good white
tracing paper gives no grain that will harm a print
for the purpose that it is used, and care should be
taken that it is not crumpled. It deteriorates with
age, going yellow, which makes a long printing job,
but the paper is cheap enough for one to make a fresh
mask when required.—‘ Erudio,” in Photographic
News.

_— e, re—
Scientific Expedition to Christmas Island.

When the world is fast becoming all mapped and
labeled and described, and geologized and botanized,
it isrefreshing to learn that there are still a few niles
of little known ground. Christinas Island, about 200
miles south of the western end of Java, the nearest land,
froun which it is separated by an ocean about four miles
deep, is one of the few isolated spots on the earth that
has remained practically uninhabited by man. It has
now a small population numbering 22 persons, consist-
ing of Mr. Andrew Ross, who is the only European, his
family, and about a dozen. laborers from Keeling-
Cocos Islands, says the London Times. Mr. Ross, how-
ever, has only once penetrated to the further side of
the island, the journey taking three days (the island is
about twelve miles long and seven miles broad). Now,
however, the island is to be used by the Christmas
Island Phosphate Company, and a working party is
now on its way there. Hence it is of peculiar impor-
tance that a scientific exploration should be undertaken
to obtain an accurate account of the native fauna and
flora before they are displaced by introduced forms of
life.

Dr. John Murray, of Edinburgh, has offered to the
trustees of the British Museum to defray the expenses
of sending out a naturalist to collect everything indige-
nous to the island, and to present the specimens to the
Museum, if the trustees will allow one of their officers
to go out. The trustees have accordingly dispatched
Mr. C. W. Andrews, of the department of geology in
the Natural History Museum, to make an exhaustive
survey and exploration of the island. The area is
about 100 square miles, the highest point being about
1,200 feet, so that a considerable variety of temperature
and other conditions occur. The fauna as far as known
is remarkable for the very large proportions of species
peculiar to the island. Thus three of the five known
mammals, all the land birds, and four out of five land
reptiles are endemic. Of insects, out of some thirty-
five species that have been determined, twenty-three
were new. Inonerespect the island is fortunate-—there
are no wild animals, snakes, or other creatures inimical
to man. Most of the island is covered by thick forest
growth, in which orchids and other epiphytes are very
common, while it is probable that not one-third of the
flora is yet known.
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Plants That Give Light by Night.

The following account of the phosphorescence of
plants, which is much more common than most persons
imagine, though few have observed it, is contributed to
La Nature by M. Chas. Marsillon. ‘‘The phosphorescent
gleam that certain plants and flowers give out in dark-
ness constitutes one of the strangest phenomena of the
vegetable kingdom. The illustrious Linnsus was the
first to call the attention of the scientitic world to this
singular phenomenon, which before his time had been
unobserved or unknown. While walking in his father’s
garden on a calm, warm, and fine summer night, he
was surprised to see a bunch of Trop@olum majus, the
common nasturtium, or capucine, that seemed to have
flowers that shone with iridescent colors in the midst
of the gioom.

“ Captivated by the novelty of the spectacle, the fu-
ture scientist repeated his nocturnal walk many times,
and each time he saw the fantastic gleams of the
capucine flowers. An electrician of the period, Wilcke,
to whom the young Linneeus related his interesting
observations, attributed the display to some electric
phenomenon, an opinion that was shared by a number
of writers who mentioned the curious property.

‘“ Nevertheless, all did not agree on this point. Some
were of the opinion that this phosphorescence was
merely apparent, and was an optical illusion.

‘* Numerous other flowers possess the strange prop—
erty observed in the nasturtium. Among them, the
marsh lily, that grows abundantly in the marshes of
South Africa, presents the same peculiarities. Erasmus
Darwin, who studied this flower closely, regarded it as
the most perfect type of phosphorescent vegetables.
The assertions of a great number of scientific observers
leave no donbt of the fact that certain plants have
this singular property of becoming luminous at night.

‘“ A Swedish naturalist, Haggren, carried his love for
this new kind of investigation so far as to employ a
special watchman to walk about his garden for whole
nights and notify him at once of luminous plants and
flowers. The scientist was thus able to prove that the
phosphorescence was noticed especially after a very
sunny day, while it was invisible in rainy weather.
The light increased in intensity during July and
August. It appeared about half an hour after sunset
and vanished at dawn.

‘‘ Haggren carried his investigations farther still. He
subjected these singular flowers to a microscopic ex-
amination to find out whether the phenomenon did
not depend on the presence of insects or other organ-
isms. Repeated experiment showed the improbability
of this: he found nothing, and concluded that, accord-
ing to the opinion of Wilcke, the phenomenon had
probably an electric origin. He thought, besides, that
the pollen of the flower probably played an important
part in the production of the light. His opinion
seemed to be confirmed by the fact that the flower of
the nasturtium, on which he experimented, shone with
a brighter light at the time of full florescence.

‘*“Dowden and three other botanists observed the
same phenomenon at different times. They reported
their observations in the London Bectanical Journal
about 1842. More recently, during the past ten years,
Canon Russel has reported the same phenomena. His
scientific papers prove that the phosphorescence ex-
tends to the leaves of certain plants, those of the
nasturtium in particular. This scientist thus proved
that the light persists even after the leaves have been
detached from the parent stem.

‘“In September, 1891, he wrote to Science Gossip as
follows : ‘During the evening of June 19, 1889, I was
walking in my garden', when, in passing near a mari-
gold, the Calendula officinalis, I was struck with the
intense light given out by its flowers. I waited several
seconds and observed to iy great surprise that the
scintillating light seemed to play around the petals. I
thought that I was the victin of an ocular illusion ; so,
to check my own observations, I called several persons
and asked them if they saw anything extraordinary.

‘“ * Several exclaimed that they saw little flames danc-
ing around the flowers; others could scarcely distin-
guish them, and only at rare intervals ; others still, in
spite of sustained attention, could see nothing remark-
able. This is, without doubt, due to the fact that the
power of vision varies greatly with observers, the optic
nerves being more sensitive with some than with
others. The phenomenon, which began to be visible
about half-past eight in the evening, lasted a whole
hour, with remarkable alternations of great and of
decreasing intensity. At certain moments the entire
plant became phosphorescent.’

*“The fraxinella, or Dictamnus fraxinella, of which
there are three var ‘eties in our gardens, the white, the
red, and the purple, seems to excel all other phos-
phorescent flowers or plants in luminous intensity.
This plant secretes in abundance an essential oil that
in times of great heat spreads in a thin layer over the
surface of the flower and then volatilizes, impregnating
the surrounding atmosphere with its vapor. This
vapor has the property of becoming luminous in dark-
ness, so that the flowers appear to take fire by contact
with vhe surrounding atmosphere.

¢ A variety of euphorbia, the Euphorbia phesphorea,

has also, in a very marked degree, the power of becom-
ing phosphorescent during the night, in the heart of
the vast Brazilian forests. In this same country, a
sort of grass, which the natives call khuskhus, shines,
at certain hours of the night, with a bright light. If
we are to believe the tales of trustworthy travelers, in
some cases horses and other animals browsing on this
grass have stopped in surprise to see it suddenly give
out light and surround them with flames that envelop
their trembling limbs in all directions.

‘“But if flowers have this strange property in a
remarkable degree, other plants among the lichens,
mosses and fungi shine with an equally bright light
in the same conditions. In the environs of Dresden,
especially, there are several coal mines where grows a
small species of agaric along the shafts and galleries.
It presents to the visitor the appearance of innumer-
akle luminous festoons of changing colors. .

*The eminent naturalist Joseph Hooker thmks that
the source of this phosphorescence is a slow combus-
tion, without heat, that takes place in the mycelium of
the fungi during a continual oxidation of its substance.
In northern India, among the agaries that flourish
there, there is a cryptogam similar to that of the
Dresden mines and equally luminous.

‘““The Agaricus olearius, a common mushroom of the
south of France, grows, as its name indicates, on the
bark of the olive, even in its smallest crevices. It
makes its appearance as a parasite of this tree, in the
month of November, and transforms the trunk of the
olive tree into a phosphorescent mass, producing one
of the most original effects that can be met with.

‘“ Quite as remarkable as the preceding is the Agari-
cus Gardneri, the parasite of a Brazilian palm. Its
light, a brilliant yellowish white, may be compared,
for intensity and beauty, to that given by the tropical
fireflies. Another cryptogam, a native of Borneo,
growing like the preceding on various kinds of trees,
gives out a light with greenish tints like that of the
electric spark. When the natives see this singular
light shining in the black night, they flee in terror,
believing that they have seen the Evil One.

‘“We will close by noting the interesting experi-
ments made by Dr. Tulasne on vegetable phosphore-
scence. He has proved that the light emitted by mush-
rooms disappears completely in a vacuum or when they
are plunged into a vessel that contains only irrespirable
gases. He infers from this that, as Hooker asserted,
there is a combination between the oxygen of the sur-
rounding atmosphere and a substance peculiar to this
plant. Such isthe most probable explanation, and the
one generally held by scientists, of the singular pheno-
menon presented by phosphorescent plants.”—Trans-
lated for the Literary Digest.

Electric Railways of Europe.

L’Industrie Electrique has just published a complete
list with details of the electric railways now operating
on the continent of Europe and in Great Britain. The
summary, which we print herewith, shows that Ger-
many is far ahead of any other European country in
both the number of electric railways and in the length
of mileage, etc. It is interesting to note also that
Germany has four roads using storage batteries and
France five such roads. Switzerland also makes a very
good comparative showing. Considering the number
and density of the population of Europe, that con-
tinent ought to be a veritable paradise for manufac-
turers of electric railway apparatus :
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Germany.. .......... 642:69 | 18.963 1,631 | 45 P] .14 |51
England... .........| 10942 4,670 168 | 10 1 6 1118
Austria- Hungary. ...| 8389 2,589 | 194 | 7 2 .. 1]10
Belgium..... g 1,220 3 4 1 .| 5
Bosnia ... : 75 61 1 . 1
Spain .... 7 600 | 40| 3 3
France........ ..... | £ 8,756 | 432 1 19 1 115 ]2
Holland 320 320 14 | .. . L1 1
Ireland,. .... X 486 32| 1 .. 1 2
Italy........ ¥ 5970 | 289, 9 .. .. 9
Sweden-Norw " 225 15 1 .. 1
Portugal ... ... i ° 1i0 3.1 .. 1
Roumania.... . -] 550 140 5|1 .. 1
Russia . 1475 870 48 | 2 1 3
Servia  ............ 10700 200 1| 1 . 1
Switzerland........ . 875 | 2,622 | 129 | 17 17
Totals, 1,459 03‘ 47,596 (3,100 l122 8 8 | 12 ’15’)

Dupuoy demonstrates the oxidizing power of ani-
mal charcoal by the addition of a few grains of that
substance to a few c. c. of fresh tincture of guaiacum.
An immediate intense blue coloration is produced in
the cold. Wood charcoal does not give this reaction.
It is thought that probably to this oxidizing power is
due the beneficial eficet of animal charcoal on ul-
cerations and granular wounds.—Bull. de la Soc. de
Pharm. de Bardean¥, ¥xxvii, 171,
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Science Notes.

Experiments with the synchronograph, recently con-
ducted in England by the inventors of the system,
Messrs. Squires and Crehore, are reported as very suc-
cessful. In a test made August 22 over a line from Lon-
don to Aberdeen and return by underground cables mes-
sages were sent at the rate of 4,300 words per minute.
In another test a submarine cable 120 knots long was
employed. Messages were transmitted in this case at
the rate of 1,300 words per minute.

A curious landslip occurred a few days ago in the
village of Sattel, in Canton Schwyz. An inn situated
by the side of a road which runs across the slope of a
hill was carried, without sustaining any injury, thirty-
five feet down the hillside, stopping just short of being
precipitated into the river Steinen. The road in front
of the house, the garden, and all the immmediate sur-
roundings of the inn are intact. By the house were
two large elms, and even these have in no way suf-
fered.

On August 8 last, at Frankfort-on-Main, a statue of
the Frankfort physician, Samuel Thomas von Soem-
mering, was unveiled. Dr. Von Soemmering’s name is
well known in connection with the early history of
telegraphy, says The Electrical Engineer. The statue,
which has been executed by Petry, is a life-sized figure
of Soemmering, and next to him is represented an elec-
tric battery connected to his electro-chemical receiver.
The granite pedestal of the statue bears the words : **S.
Th. v. Soemmering, Erfinder d. elektr. Telegraphen.”

The risks that the modern student of bacteriology
runs in the pursuit of his investigations are exempli-
fied by the fact that Surgeon-Major Ronald Ross, of
the English army, who has been employing threc
months’ leave in investigating the malarial mosquito
theory (recently set forth in these columns), has con-
tracted the infection upon which he was endeavoring
to throw light. Says The British Medical Journal:
* Deeming himself feverproof, he had gone to a highly
malarious district in order to have abundant
material for work. We are glad to hear of his recov-
cry, and also to learn that, notwithstanding his recent
illness, he has made some important and hopeful ob-
servations in connection with the theory for which he
hasdone so much. Wetrust that the devotion which he
has shown in the cause of medical science and humanity
will have a better reward than a doge of jungle fever,
and that every facility will be granted to enable him
to bring his disinterested and arduous labors to a sat-
isfactory conclusion, and with as little danger to his
health and life as possible.”

A most phenomenal island is that of Bornhohn, in
the Baltic, belonging to the kingdom of Denmark.
It is famous for its geological peculiarities, consisting
as it doesalmost entirely of mmagnetite, and its magnetic
influence is not only very well known to the navi-
gators of those waters, but also much feared by them,
on account of its influence on the magnetic needles,
which makes the steering of a ship correctly a matter
of much difficulty. In fact, this influence is felt even
at a distance of miles, and so palpably that, on the
island being sighted by mariners on the Baltic, they
at once discontinue steering their course by the needle,
and turn, instead, to the well-known lighthouses and
other holds to direct their craft. Between Bornhohn
and the mainland there is also a bank of rock under
water, which is very dangerous to navigation, and be-
cause of its being constantly submerged, vessels have
been frequently wrecked at that point. The pe-
culiar fact in this case is that the magnetic influence
of this ore bank is so powerful that a magnetic needle
suspended freely in a boat over the bank will point
down, and, if not disturbed, will remain in a perfectly
perpendicular line.

More than seven thousand members attended the
twelfth International Medical Congress held at Moscow
on August 19-26. From a reportin the Lancet, we

| learn, says Nature, that the Grand Duke Sergé Alexan-

droviteh officially opened the congress on August 19, in
the presence of a brilliant assembly ; Count Delianof
then delivered a short address of welcome in the Latin
tongue. Prof. Skilfosovski, president of the organizing
committee, also delivered an address. Prof. Roth, the
general secretary, then gave an account of the prelim-
inary labors of the organizing and executive committees.
The recent congress was larger than any of its prede-
cessors, the number of members exceeding 7,300, more
than half of whom came from abroad. Prince Galitzin,
the mayor of Moscow, welcomed the members of the
congress in the name of the city of Moscow, and added
that, to commemorate the event, the municipality had
decided to offer a triennial prize for the best work on
some selected medical subject. After brief addresses
by the delegates of the different countries represented
at the congress, Prof. Virchow gave an address upon
*“The Continuity of Life as the Basis of Biological
Science.” The second address was by Prof. Lanne-
longue, who had for his subject ‘‘ The Surgical Treat-
ment of Tuberculosis.” Dr. Lauder Brunton then
read an address on ‘‘The Relations between Physi-
ology, Pharmacology, Pathology and Practical Medi-
oim."
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PORTABLE PETROLEUM STOVE.

Plumbers, gasfitters and roofers have constant need
of a portable stove for the various operations that they
have to perform, such as bending iron pipes, melting
metals, brazing, tempering tools, heating soldering
irons, ete.

Coke or charcoal stoves sufficiently powerful present
various inconveniences. It takes time to get them
ready for use, and an unnecessary amount of fuel has
to be consumed to keep them going.

The portable stove that we represent in the accom-
panying engraving is both powerful and economical.
It is always ready for operation, necessitates no expense
when not in actual use, and is widely em-
ployed in places where petroleum is cheap.

The apparatus consists of a copper reservoir,
P, containing the petroleum, and traversed by
a pump, C, which serves to establish a pressure
of air at the surface of the liquid. Above the
reservoir and separated therefrom by a hori-
zontal disk, D, forming a screen to prevent the
heating of the reservoir, is placed the stove pro-
perly so called. It isin the latter that all the
petroleum is burned after being vaporized by
its passage through a worm, S, heated by the
flame. This worm is formed of an iron tube
starting from the bottom of the reservoir and
ending in a central jet at the other extremity.
Upon the ascending tube is placed a cock, B,
for regulating the discharge of the petroleum,
and, consequently, the intensity of the flame.
Beneath the worm there is an iron cup which is
opened at E, and into which, for lighting, is
poured a spoonful of amylie aleohol, after care

of each variety of paint, and in this way it is hoped to
secure a coating that will protect the surface for a
reasonable length of time.

It was found that the common wire brush would not
give that perfectly clean surface which was necessary for
the best results. It was necessary to get rid, not merely
of the old paint, but also of rust and scale, and the con-
sulting engineer of the board decided this result could
only .be secured by the use of the sand blast. The

work is being done by Ward & Nash, of Boston, Mass.,
under the supervision of Mr. M. E. Evans, of the
Board of Public Works.

The air is compressed by two Ingersoll-Sergeant ma-

Sound) is fed into the top hopper. The lower valve
is closed and the upper one opened and the sand passes
into the second hopper. The upper valve is now
closed and the heavy ball which is attached at the top
of the stem of the lower valve is then given a slight
blow which serves to force the lower valve open against
the air pressure and allows the sand to fall to the third
hopper. The action of the above device, it will be
seen, is similar to that of the common air lock.

By reference to the engraving it will be seen that the
air (which enters the mixer carrying 20 pounds pressure
to the square inch) can circulate freely round the
lowest hopper and that it finally escapes through the

outlet pipe into which the sand is falling in a

thin sheet. Here it picks up the sand, carrying
it through the hose pipe to-the nozzle. The
mixing is very complete and remarkably even.
The 2% inch hose is of a special make, being
lined with rubber to resist the cutting action
of the sand. The nozzle is 8 inches in length
with a % inch opening, and is made of chilled
iron, with a view to resisting the abrasion of
the sand, which is so severe as to necessitate
frequent renewals of this part. The air would
leave the nozzle at a speed of over 1,100 feet a
second if it were unencumbered with the sand.
The speed of the mixture of sand and air is
about 300 feet per second.

The man who handles the nozzle is protected
by a helmet with gauze eye pieces. The nozzle
i¢ held a few inches from the ironwork, and, as
the particles of sand strike the surface, they
break up and cut away all the scale, rust and
old paint, leaving a perfectly clean metal sur-

has been taken to fill the reservoir, P, with
petroleum after unscrewing the plug, A. The
aleohol is lighted, and as soon as the worm is

hot the cock is opened, the jet takes fire and

the apparatus is ready for use. Upon the stove there
may be placed either a castiron pot in which to melt
lead or tin, or the tools that it is desired to heat or
temper, or the iron tubes to be bent, ete. The appara-
tus renders the same services as a small portable forge.
—La Nature.

<

USE OF THE SAND BLAST FOR CLEANING
STRUCTURAL IRONWORK.

The massive steel viaduct which carries One Hun-
dred and Fifty-fifth Street across the terminal sta-
tion of the Manhattan Elevated Railway has ,suffered
very serious corrosion, as the result of the gases which
are continually playing upon it from the locomotives of
the road. In addition to the coat of paint given to
the ironwork at the shops, it has been painted four
times, or once a year since its erection ; yet so active
has this agent been in scaling off the paint and assisting
in the corrosion of the metal, that the Board of Publie
Works has been obliged to take special measures to pro-
tect thestructure, It has been decided to first thorough-
ly clean the steelwork by the sand blast and then paint
it with eighteen different varieties of paint. As time
goes on, a careful record will be made of the behavior

1. Section. R. General View.

PORTABLE PETROLEUM STOVE.

chines, which deliver to a receiver which has a capacity
of 30 cubic feet. From this it is led to a second re-
ceiver, which, together with the mixers, is placed on
the staging which has been built beneath the trusses.
The mixer is a vertical iron cylinder 30 inches in dia-
meter and about 5 feet high. In the upper half are
located two hoppers which are riveted in place one
above the other, as shown in the engraving. Each
hopper is furnished with a closing valve and a valve
stem, the stem of the lower valve passing through the
upper stem, which is hollow. Below these is a third
hopper of less diameter than the eylinder. It delivers
into a three-inch pipe in which is a sliding plate pro-
vided with a n.rrow slit which, by means of arod and
a lever outside the mixer, can be enlarged or reduced
to vary the stream of sand which is to be blown into
the hose pipe.

The two upper hoppers being airtight, it will be seen
that the mixer is divided into two airtight spaces. The
compressed air is admitted to the lower space by the
pipe shown in the engraving and leaves by the pipe
seen on the opposite side of the mixer. The mixing is
done as follows: The sand (in thiscase a clean and
rather coarse silicious sand, obtained on Long Island

8and Blast, One Hundred and Fifty-fifth Street Viaduct, New York City.

USE OF THE SAND BLAST FOR CLEANING STRUCTURAL IRONWORK.
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face exposed. The blast is so searching that

all the interior surface of pitholes is cleaned out.

Herein lies one of the great advantages of the

blast over the steel wire brush, when intricate
structural work is being cleaned, as the sand will reach
interior surfaces which the steel brush will not touch.
It is estimated that it takes about one-third of a cubic
foot of sand to clean each square foot of surface on this
structure. At the commencement of the work it cost
about 20 cents per square foot to do the cleaning, and
at the time we inspected the work the cost was re-
duced to 10 cents per foot. It is estimated by Mr.
Evans that, for large surfaces like this, the plant,
erection of scaffolding and the cleaning would cost at
the rate of 714 cents per foot.

The surface of the metal is so perfectly cleaned that
it is extremely sensitive to the action of the weather,
and in a few hours after cleaning, if the atmosphere is
humid, the grayish white color will have changed to
dull red, as the result of oxidation. Consequently the
cleaning and the painting are carried out in one day,
the cleaning going on from 6 A. M. to 3 P. M. and the
first painting being done from 3 P. M. to 6 P. M. of the
same day. The paints which have already been ap-
plied adhere to the metal much more firmly than that
which was put on over old paint.

We are indebted to Mr. M. E. Evans, of the Board of
Public Works, for particulars of this interesting work.

1
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THE HARTFORD ELECTRIC LIGHT AND POWER
PLANT.

With the completion of the new plant of the Hart-
ford Electric Light Company and the leasing of the old
plant of the Hartford Electric Light and Power Com-
pany, the citizens of Hartford are able to boast that
they use more electric light and power than any other
city in the United
States and that
they have one of
the best electrical
systems on the
continent.

The original
dam on the Farm-
ington River was
built in 1889. The
site was 10'8 miles
distant from Hart-
ford, and at that
time the success
of long distance
p o W er transmis-
sion was some-
what problemati-
cal. The dam, 18
feet in height, was
accordingly built
of wood, with a
vertical face and
wooden abut-
ments. When it
was decided to
enlarge the elec-
trical system of
the city last year,
5 feet were added
to the height of
the dam, bring-
ing it up to 23
feet, and the
wooden abut-
ments were re-
placed by a solid
construection of
granite. The wa-
ter is led through four pairs of 36 inch horizontal
turbines by means of large steel flumes 8 feet in dia-
meter, which pass through the abutment and inclose
the turbines, as shown in the accompanying engraving.
The turbines, which are of the McCormick and Rodney
Hunt type, are arranged in pairs upon a common shaft,
the water entering at the ends of the casing and dis-
charging centrally through a draught tube. The total
capacity is 1,600 horse power. The turbines are con-
trolled by Lombard governors, which compress air in-
to a receiver for use in shutting down the gates, should
the load be suddenly taken off during operation. If

the turbines should commence to race, the governor
automatically releases the compressed air and shuts
down the gates in a few seconds’ time. Two pairs of

turbines are belted to each generator, the generator
pulley being double crowned for this purpose. Thereare
two 600 kilowatt 22 pole generators made by the West-
inghouse Electric and Manufacturing Company. They

THE FARMINGTON RIVER DAM AND POWER HOUSE.

are run at 325 revolutions per minute and thefrequency
of the current is 60 cycles per second.

The current at 500 volts is raised in transformers to
10,000 volts for transmission to the city, 10°8 miles dis-
tant. It is brought in over six No. 0 copper wires

whose combined cross section is about one-fourth of a
square inch. It was decided to use six wires in place of
three in the three-phase transmission (two being con-
nected in multiple on each phase), because by this ar-
rangement the lines used in the former plant could be
utilized with better economy. At a distance of a little
over half a mile from the Pearl Street station, in Hart-

o .
THE PE

ARL STREET STATION.

ford, the wires are carried underground and connected
to three No. 0000 cables which run direct to the station.
The loss of power in transmission is less than 10 per
cent for the 10'8 miles. By reference to the engraving
of the power station at Farmington, it will bé seen that
the power is transmitted from the turbines to the gen-
erators by belting, the distance between the respective
shafts being 50
feet. As a strik-
ing illustration of
the relative econ-
omy of electric as
compared with
belt transmission,
it may be men-
tioned that the
loss in this 50 feet
is 10 per cent, or
equal to the loss
on the whole 108
miles of electrical
transmission The
lines are protect-
ed from lightning
by banks of Wurts
arresters and
choke coils. The
former are mount-
ed in racks, one
rack being placed
in each phase of
the circuit both
at Farmington
River and the
Pearl Street sta-
tion.

At Pearl Strec-
station the 10,000
volt three-phase
current, which
was used for the
long distance
transmission as
being best adapt-
ed for the work,
is reduced to two-
phase, 2,400 volt current. Here the electric energy is
used in three different ways :

1. It supplies current to the alternating current
lighting and power system of the city.

2. It supplies current to the rotary transformers at
the State Street station.

3. The current that is not used for the above pur-
poses operates a 600 kilowatt motor at the Pearl Street
station.

In thealternating current distribution at Pearl Street
mentioned above the lighting circuits are run at 1,200
volts, on the single-phase system, and the light and

‘ \
o
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THE HARTFORD ELECTRIC LIGHT AND POWER PLANT.
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power circuts at 2,400 volts on the two-phase system.
Under the present system the current that is not de-
rived from the Farmington power house is furnished
by the engines and generators at Pearl Street, which
were forrerly the property of the Hartford Electric
Light and Power Company. This plant consists of a

1

1.600 horse power CHhoper-Corliss compound condens-
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ing engine beited to one end of a shaft at the other end
of which is a 600 kilowatt Westinghouse generator.
This line of shafting serves also to operate the series-
arc dynamos and two 200 kilowatt generators that sup-
ply current to one of the suburban street railways.

The 600 kilowatt generator may operate either as a
motor or a generator. It isatall times connected with
the switchboard, so that when the water power is not
equal to the demands of the alternating systemn (as
often occurs during the hours of maximum load) the
motor at once becomes a generator driven by the en-
gine and supplies current in multiple with the Farm-
ington power house generators. In the summer time
the plant at the river can only be run for 12 hours out
of the 24, and during this
period the steam power

station is received by the rotaries and their accompany-
ing transformers, which change it from alternating two-
phase and deliver it as 240 volt direct current to the
three-wire system.

The current received from Pearl Street station is con-
trolled and recorded on the panel to the left. Upon
another panel are the switches and meters which re-
ceive the current from the rotary transformers. They
are provided with automatic circuit breakers, which
prevent the pressure from rising above a certain point.
The tall metal frames standing up above the switch-
board at the center contain vertical screws, by means
of which ‘‘end cells” in the storage battery can be cut
in or out of the circuit.
according to the variation
of the demand. On each
side of this regulator are
the discharge panels. To
the right again are the
switches which control the
underground feeder cir-
cuits.

ROOWm rOR Five
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wire through the rotary transformer. The space
marked B shows the current that was sent direct
from the transformers to the lines, and that marked
C indicates the current sent into the lines from
the battery. It will be seen that from 12 P. M. to
6 A. M. the consumption was about 850 amperes.
Between 6 A. M. and 8:30 A. M. it rises rapidly to
over 1,500 amperes. At about 8 A. M. the current
from the Farmington River station, which has been
passing into the battery, temporarily assists the trans-
former current, as shown by the horizontally shaded
poriion of the diagram at the top of B, at this hour.

The demand then drops slightly until near noon, when

2
>

The storage battery,
manufactured by the Elec-

tric Storage Battery Com-
pany, of Philadelphia, con-

4| 10 swiTew

tains 130 cells, 65 on each

side. The cells are made
of oak and are lined with
lead, and each cell con-
tains 31 negative and 30
positive plates. The nega-
tive plates are of the
chloride type, the positive
plates being the Manches-
ter type of Planté plate.
The capacity of the bat-
tery is a discharge of 1,700
amperes on each side for
five hours. The total weight of the cells is 300 tons,
and each cell measures 2 feet by 5 feet by 4 feet high.
When the battery was erected it took ten car loads, or
180,000 pounds, of sulphuric acid to charge it. The
switchboard connections are arranged so that the bat-
tery is at all times connected with the distributing bus
bars, whether it is charging or discharging, or when
the battery and rotary are supplying current in mul-
tiple to the lines. As a result of the connection of the
alternating to the direct current system through the

rotary transformer, the battery is able to provide for,

fluctuations in either of the systems.
The accompanying load diagram will assist the reader
in understanding the part played by the storage bat-
tery in the Hartford sys-
tem. The figures on the

plant acts as an auxiliary.

vertical scale show the

Moreover, in case of a
breakdown of the water
power, the same plant
would be available to fur-
nish the city’s needs.

The presence of the 600
kilowatt motor in the sta-
tion also allows the voltage
to be varied on the alter-
nating system without re-

TRANSFORMERS
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ference to the power sta-
tion. The voltage may be
made to vary through a
wide range by varying the !
field excitation of the mo- s
tor, and this is done by in-
troducing a lagging cur-
rent into the transmission
line. An induction motor
serves to start the 600 kilo-
watt motor, the former be-
ing thrown out of the cir-
cuit as soon as the correct
speed is obtained. As the
motor is built to work at
a 2,400 volt pressure, no
special transformers are
required when it is oper-
ated as a generator.

The State Street station,
of which we present an in-
terior view, is said to con-
tain the largest storage
battery in the United
States. At the far end of
the room will be noticed
the large marble switch-
board, which is 8 feet in
height, and when complet-
ed will measure 50 feet in
length. To the left are
the two rotary transform-
ers and behind the switch-

amperes and the horizon-
tal scale the time for 24
hours en MWecember 12
1896. The battery has a
capacity of 500 horse power
for five hours. It is capa-
ble of running 1,000 incan-
dscent lamps for 34 hours
or 34,000 lights for one
hour. The shaded space
marked A shows the cur-
rent that was discharged

into the battery from the

!
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DIAGRAM OF STATE STREET BATTERIES.

it falls suddenly to 750 amperes. This is caused by the
large number of lights and motors that are shut off
for the dinner hour. The surplus current meanwhile
flows into battery. From 1 P.M. to 3:30 P. M. the whole
of the Farmington current goes to the lines. From 3:30
P. M. to11 P. M. the lines draw all of their current from
the battery, and at 11 P. M. the charging of the bat-
tery again commences, and the current for the lines is
drawn from the transformers. By 3:30 P. M. the bat-
tery will be fully charged and the 1,000 horse power
from Farmington River can be utilized at Pearl Street
station. With the battery at State Street fully charged,
the Farmington current running the Pearl Street gen-
erator and the Pearl Street engine also running, the
total horse power available would be about 3,000.

‘We are indebted to Mr. William Lispenard Robb, the
electrical expert of the company, and Mr. R. W. Rol-
lins, superintendent of the works, for courtesies ex-
tended during the preparation of this article.

Flush Your Pipes.

Wasted water running into drains and sewers is of
very little acecount in removing deposits of solid mat-
ter which accumulate in them. This is proved by the
fact that in many large cities where the consumption
is greatest it is necessary at frequent intervals during
the year to flush the sewers for the purpose of remov-
ing the deposits which gather there. It is weight and
volume of water that is required, and the same rule
will apply in the clearing out of a drain or waste pipe.
In the ordinary closet a
stream of water pours
through the valve into the
arm of the bowi, then en-
circles the bowl, feebly
drops into the trunk of
the closet, then into the
trap and down the soil
pipe. The internal -cir-
cumference of the soil pipe
is a little over twelve
inches. The stream of wa-
ter flattened out will not
exceed four inches; conse-
quently, but one-third the
inside circumference of the

soil pipe is ever washed by

the water. A pail of water,
thrown into the bowl of a
water closet, an operation
taking only a few seconds
of time and a few gallons
of water, will have a flush-
ing effect more complete
than if the closet “valve
were kept open for a whole
day.—Water and Gas Re-
view.
————e s>
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LY, gone to Lake Urumiya, on

static transformers. The
2,400 volt current which is
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THE WILLIAM I MONUMENT AT THE PORTA
WESTPHALICA.

|

The history of the growth of the original plans for
the erection of the monument into the structure such

Since last autumn there stands on the Wittekindberg, | as it is completed at the present time offers some in-

by the Weserscharte, a monument erected to Emperor teresting features.

By a small majority the house of

William I, of Germany, by the inhabitants of West- representatives in Westphalia decided the monument
phalia. The site is most happily chosen, as the now should stand by the Porta Westphalica (Weserscharte)

competed work proves.
scenery around presents one picture of beautiful, unde-
filed nature. The hill raises the monument above the
level of the land around, and gives it, as viewed from
the distance, a truly imposing aspect. In such a spot
architecture carries more force than sculpture. The
massive mouldings, the ring terrace, and the stately
baldachin form one whole, which itself seems intimately
to coalesce with the hill. As the eye scans the undu-
lating lines of the surrounding expanse, it finds a nat-
ural resting place and landmark in the picturesque
Wittekindberg with its monumental crown.

But let us, by the help of our illustration, approach
and take a closer view of the structure. Ve are stand-
ing on the ring terrace, about on the spot which the

|

So far as the eye can see, the as the place best fitted of the three proposed, namely,

Hagen, Miinster, and the place chosen. Next a prize
was offered for the best plan of a memorial, such as
would be suitable for the site and purpose in view.
The artist who came out victorious from this contest
was Prof. Bruno Schmitz, to whoin we had oceasion to
refer above. The merits of his design were so striking
that it could be recommended for adoption by the jury
almost without comment, and the provincial authorities
soon decided to accept the prize-crowned plan. That
was in 1890. Preliminary steps, such as the buying of
the ground, ete., took a year and a half; in 1892 the
building was begun ; the completion of the work was
celebrated in 1896, the Emperor and Empress being
present.

considerably more money would be required than the
province had at its disposal, so it was agreed to
reduce the dimensions of the monument by about
one-third. The statue was ordered under the new
measurements, and the work begun. But in the course
of the erection, the architect became more and more
convinced that the monument would not suffer the re-
duction without great loss in artistic value ; he suec-
ceeded in persuading theauthorities to grant him funds
for the {full size architectural construction. But the
statue was already so far carved that in its case the re-
duced dimensions had to be adhered to. It was found
in the end that this incongruence did not so much af-
fect the monument as might be imagined, still the
statue is a little small for its framing.

Whatever difficulties may have been in the way of
the artist and his supporters, he has certainly done
his work finely, and both from a close proximity and
from a distance this monument offers such a view as
will place it side by side with the Herrmanns-Denk-
mal among the notable sights which Germany calls its
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THE WILLIAM I MONUMENT AT THE PORTA WESTPHALICA.

architect, Prof. Bruno Schmitz, picked as the point
from which to sketch his plan. Of him we will have
more to say later on.

The ring terrace, we will mention in passing, is sup-
ported on twenty-eight lilnestone pillars, and is sur-
rounded by a low wall.

From our place of observation we see the steps as-
cending toward the upper terrace. Facing us, as we
scale the first flight, is the dedication, ‘Wilhelm dem
Prossen—die Provinz Westfalen.” Then the steps di-
vide to the left and right, leading up behind the statue.
This itself is raised on a simple pedestal within the
baldachin. It is an excellent piece of sculpture, from
the hand of Tumbusch. William is represented in his
full vigor of those years in which his army gained
him victory after victory. He is arrayed in the uni-
form of the Gardes du Corps, in his coat of arms, cui-
rass and high boots, girded with his mighty sword, on
which he poises his left hand. The imperial coronation
cloak hangs from his shoulders, and a laurel wreath
crowns the brow of the vietor. Thus he stands, a
prince of peace, yet also a mighty protector of his peo-
ple. His right hand stretches out to spread blessings
and safety over his lands.

As a matter of fact, the mnonument as it stands does
not altogether represent the original draught; the
latter is the first stage, from which the final shape was
ultimately derived by a gradual evolution. Thus, for
instance, the original design showed walls of smooth
masonry, whereas Mr. Schmitz has built the monu-
ment in bossage work, as our illustration clearly shows.
Many minor details too underwent an alteration. Of
these we will only mention the substitution of the
simple dedication for an elaborate bass relief coat of
arms, and the temporary omission of the crouching
lions on the two blocks on either side of the foot of the
stairs. There was also a peculiar construction intro-
duced in the building of the cupola which ingeniously
distributes its weight on the pillars. An alteration
which we cannot help regretting is the neglecting of
the originally planned mosaic for the cupola, which
has been inadequately replaced by whitewash. We
fear this circumstance tends to detract from the majesty
of the monument.

A rather comic accident, which, however, might have
had serious consequences, and which as it is has left its
result, is worth recording. When an exact estimate of
the cost of construction was made, it was found that
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own. We are indebted to Zeitschrift fiir Bauwesen
for our illustration.

>

Station Announcers on the Seine Steamboats,

The Seine at Paris is navigated by a considerable
fleet of cheap steamers, affording an excellent means of
transportation along the water front, the fares being
low and the time being fairly quick. For some weeks
past a new system of announcing the stations at
which the boats stop has been adopted. All travelers
know the mistakes which are liable to occur owing to
the carelessness with which the stops are called out.
The system which is used is simiple in the extreme.
It consists of a box at the top of which are the words
‘“ Next Station.” Below this, secured at the middle of
the box, are a number of signs, one for each of the sta-
tions at which the boats call. After the boat has left
the station the ticket taker pushes a button which re-
leases the top edge of one of these signs. The sign is
secured by staples at the middle of the box, so that it
foldsdown like the leaves of a book, exposing the name
of the next station. The movements are very simple
and the apparatus is not liable to get out of order,
owing to the fewness of the parts.
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RECENTLY PATENTED INVENTIONS.
Railway Appliances,

CAR CourLING. — Thomas H. Smith,
Bowie, Texas. This invention is for an improvement in
couplings of the Janney type, providing some novel
features designed to afford increased efficiency, and en-
abling the trainman from the side of the car to set the
coupling to disconnect it from another of the same style.
The construction is very simple, the coupling consisting
substantially of but three main parts, which may be cast
into form and used as shaped in the mould, the facility
of manufacture rendering the coupling inexpensive and
well adapted for general use.

CAR FENDER.—John D. Schmidt, New
York City. This fender may be readily attached to or
detached from either end of the car, and is of such con-
struction that it swings to follow the track as the car
passes around curves, itsfront portion running on pilot
wheels and they being held firmly to the track at all
times, so that the fender will not ride upon or over an
object in the path of the car. A straight bar connected
by hinges to the car platform forms the rear portion of
the fender, and the pilot consists of a framework of
slats or strips connected to a rear bar by chains and
springs, enabling the pilot to move bodily to one side of
the center of the car, allowing one ride also to be pressed
back nearer to the car than the other, the springs return-
ing the pilot to its central position after the curveis
passed.

Bicycles, Etc.

BicycLE PROPELLING DEVICE.—Wil-
lis G. Calderwood, Minneapolis, Minn., and David W.
Edwards, Los Angeles, Cal. While the bicycle may,
according to this improvement, be propelied in the ordi-
nary way, provision is also made for its propulsion by
compressed air, single acting air pumps beneath the han-
dle bar being operated by rocking the latter to compress
air in a reservoir of moderate cross section, but which
occupies the whole central portion of the frame. The
handle bar is used in the ordinary way to steer the front
wheel, and may be locked to prevent rocking to operate
the pump, but in using the compressed air to aid the
rider, a valve is opened permitting the compressed air to
pass to a motor on the rear wheel, the motor having
wings or blades against which the compressed air is
directed.

BicycrrE BRAKE.—Charles J. Staberg
and Carl J. Pihl, Brooklyn, N. Y. The brake mechanism
proper of this improvement is connected with the sprock-
et wheel on the crank shaft, a link extending from there
to a pivotal brake adapted to be pressed upon the tire of
the rear wheel, such pressure depending on the force
applied in back pedaling, and being released as soon ag
the pedals are rotated forward. The device weighs but
little, is not conspicuous on the machine, and it also en-
ables the rider to stop pedaling and coast with his feet
upon the pedals without applying the brake, the pedals
then being used as coasting pins.

Mechanical,

CurTER HEAD.—George A. Ensign,
Defiance, Ohio. A superior woodworking tool is provided
by this invention, one more especially designed for shap-
ing the inner sides of vehicle wheel fellies. The cutter
Lead is made in two duplicate sections, adapted to be
rnounted on a shaft or on a pedestal which carries the
spindle of the knife setter, an arm carrying the setting
tool. The knives are so held that their cutting edges en-
gage the work at a very effective angle, chip-breaking
plates preventing the riving or tearing of cross grained
stock, and there being spaces for tke chips to fly readily
from the cutters without clogging.

WELL PuMmpPiNxg POWER.—George W.
Grimes, Bluffton, Ind. A power designed to reduce the
friction to a minimum, and with which a series of sur-
rounding wells may be simultaneously pumped, is pro-
vided by this invention. The base sills are arranged in
the form of a triangle, a post carrying a cap piece being
extended upward from a base beam, and brackets se-
cured to the base sills supporting sleeves, while eccentrics
are mounted to rotate around the post. The pump actu-
ating rods or lines engage ring plates on the eccentrics,
and the entire construction exhibits simplicity and com-
pactness, its rigidity adapting it for use where great
strength is required.

SCREW THREAD GAGE.— Burnside E.
Sawyer, Athol, Mass. This is a device consisting of a
handle to the end of which are pivoted a series of toothed
blades or gages adapted for insertion in small and large
threaded bores or sockets, and for use in all other prac-
tically accessible places, furnishing in compact and con-
venient form all the pitches in ordinary use. In practice
the several blades will bear numbers indicating the par-
ticular standard gages on their respective edges, the
numbers running in order corresponding to the grada-
tion of the gage teeth.

Miscellaneous.

TYPEWRITING MACHINE.—Manuel S.
Carmona, Mexico, Mex. This invention provides a ma-
chine in which only five keys need be employed, and
with which and the connected mechanism all the signs,
letters, figures and characters used in writing may be
properly brought into action, the machine being designed
to operate as rapidly and with as good results as other
machines which have a key for each letter or character.
With the five keys nioeti-three characters may be
brought into action by striking one or more keys at a
time, it not being necessary to look at the keys in writ
ing at high speed, and one hand only need be used, thus
allowing the hands to be used alternately. The machine
is of simple construction, of small size and light in
weight.

A DEVICE FOR UNITING RUBBER HOSE,
ETC., TO NozzLES AND OTHER OBJEcT:.—John T. Dun-
can, Toronto, Canada. A split tubular spring band, ac-
cording to this invention, is formed with inwardly ex-
tending beads, the band being arranged to be opened up
to permit of springing it upon the hose, upon which it
closes, when released, by its own resiliency, causing the
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beads to press the flexible material of the hose into
corresponding recesses on the device on which the hose
is to be fastened. There are apertures near the middle
of the band and near the edges of the split to be engaged
by a lever in properly opening the band and springing it
upon the hose, the device being very simple and requir-
ing but little skill on the part of the operator.

Lavp CHIMNEY.—Herbert R. Hill, Her-
kimer, Kansas. A chimney which may be handled with-
out leaving finger marks on the polished glass is afforded
by this invention, and the chimney may also be placed
on or removed from the lamp when hot without burning
the fingers. The chimney has in its base portion two
opposite concavities, ground to be rough, and in these
concavities are glued pads of felt, cloth, wood, or similar
material.

ToASTER.—James F. Elliott, Manson,
Iowa. This is a simple, easily manipulated device to
facilitate toasting bread and other food products, per-
mitting one to properly expose the article to the fire on
all sides without bringing the hands uncomfortably near.
The invention consists principally of a wirelike basket
formed by two leaves pivotally connected to receive be-
tween them the article to be toasted, a crank shaft ex-
tending from one of the leaves to a handled frame,
while a manually operated crank rod is connected with
the crank arm.

RopPE LADDER.—Williamn P. Buckley,
Oxford, N. Y. This is a ladder more particulariy de-
signed for use as a fire escape, both in a permanent
form, where it is attached to and made part of a build-
ing, or in portable form, to be carried by travelers for
attachment to any building. The two side ropes are
counected by tubular rungs through which and through
each of the side ropes is passed a bolt, there being on
the ends of the bolt semicircular washers to fit closely
about the rope. Placed at frequent intervals on the
rope are blocks of wood to hold the ladder away from
the building.

PRINTING FABRICS.—George Stokes,
Philadelphia, Pa. This invention is for an improved
method and apparatus for preparing warp yarns for col-
ored or pattern fabrics, more especially for tapestry and
Brussels carpet, velvet and round wire. The apparatus
comprises a series of sets of printing mechanisms with
which the yarns contact only at a point of impression, a
steam box, a bath and a drier, the yarns passing suc-
cessively from one to the other, whereby different por-
tions receive different impressions, which are then fixed,
washed and dried by one continuous operation, effecting
a great saving in time, labor and machinery.

ADJUSTABLE GARMENT PATTERN. —
Abram O. Hancock, New Orleans, La. A chart for
draughting the waists of women’s dresses is comprised
within the scope of this invention, which consists in a
certain construction by which the pattern is adapted to
universal measurements. The patterns are provided
with a series of adjustably connected templets, by ex-
tending or contracting which on each other the measure-
ment of the waist may be adjusted.

CHAIN LINKs.—William H. Griffith,
New York City. Three patents have been granted this
inventor for three different patterns of linke formed of
a single piece of wire, in the first form the end portions
of the wire being shaped into interlocking eyes located
substantially central between the ends of the links, the
eyes being so shaped and arranged with relation to op-
posing abutment shoulders of the wire body- that in-
creased strain upon the chain serves to clamp tighter
both extremities of the wire upon the -opposing shoul-
ders, rendering it impossible for the two ends of the
wire to pull apart or become loosened and forming a
chain of great strength -and durability. Another form
of link is of simple elliptical pattern, bent out of a single
picce of wire without welding the ends, the link being a
double one, of parallel folds, with the ends crossed and
interlocked at one end of the link. In several forms of
these links the portion where the ends of the wire are
secured is designed to be swedged or drop forged in
suitable dies. A third pattern of link, also of a single
piece of wire, is in what is known as the figure eight
pattern, made by bending to the proper shape and con-
necting the ends by wrapping or tying without welds ;
two thicknesses of wire lie in the fork of each loop and
one thickness of wire lies in each obtuse angle on the
outside between the loops, forming a very compact knot
and making a strong link in which the ends are secured
by double and symmetrically arranged wraps.

Designs.

BicycrLr RACK.—Adelbert O. Blethen
and William J. Evans, Minneapolis, Minn. The up-
right of this rack is of bottle or demijohn shape, with
elongated openings in its lower portion, horizontal side
members extending up a short distance from the base,
there being near the top of the upright panels for labels,
ete.

HAT Pix.—Mary A. E. Hackett, New

York City. This pinis formed with a long and a short
straight portion, and intermediate bow or arch portion,
enabling it to be readily passed through the hair and yet
retained therein, being entered into the hat at opposite
sides.
: Note.—Copies of any of the above patents will be
furnished by Munn & Co. for 10 cents each. Please
send name of the patentee, title of invention, and date
of this paper.

NEW BOOKS, ETC.

THE HYDRAULIC GOLD MINER’S MAN-
UAL. By T. 8. G. Kirkpatrick. With
illustrations. Second edition, revis-
ed and enlarged. London: E. & F.

N. Spon, Limited. New York:
Spon & Chamberlain. 1897." Pp. 46.
Price $1.

This work was originally intended to convey informa-
tion on mining elevated banks by means of hydraulic
pressure, but as much attention has been attracted to
river and placer mining, much has been added to this
new edition which will be found useful to those who

e

embark in the latter kind of miring. A short table of
gems and precious stones which commonly accompany
gold in river beds is appended. The work appears to be
a practical one, and the main facts are modified, though
the circumstances remain the same for the treatment of
auriferous sands from whatever source they are derived,

‘““WoRK” HANDBOOKS. A series of
manuals. By Paul N. Hasluck.
London and New York: Cassell &
Company. About 150 pages each.
Price 40 cents each.

For practical instruction in numerous mechanical or
art technical pursuits, these convenient little handbooks
cover a wide field. They are fully illustrated, the de-
scriptions of methods and means and tools employed
for doing the work considered in each volume are
brought fully up to date, and all in language so plain and
gimple that any youth or the most uninformed work-
man may readily educate himself to do the work de-
scribed. The titles of the differentvolumes are : “Wood
Finishing—staining, varnishing, polishing ;" ¢ Boot
Making and Mending—repairing, lasting, and finishing;"
“How to Write Signs, Tickets, and Posters ;™ * Cycle
Building and Repairing ; »* * Dynamos and Electric Mo-
tors ;" ‘*House Decoration—painting, whitewashing,
etc.”” There is not a person of average intelligence who
could not in a short time learn how to make a living
from consulting one or more of these volumes, and every
omne may learn from them better how to do the numerous
small jobs which, sooner or later, come to most people
to do.
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361 Broadway, New York.

© 1897 SCIENTIFIC AMERICAN, INC.

WBusiness and Personal.

The charge for insertion under this head is One Dollar a
line for each insertion ; about eight words to a line.
Advertisements must be received at publication office
as early as Thursday morning to appear in the follow-
ing week’s issue.

Marine Iron Works. Chicago. Catalogue free.
J. S. Mundy, Newark, N. J.

“U. 8.” Metal Polish. Indianapolis.

For mining engines.
Samples free.
Yankee Notions. Waterbury Button Co., Waterb’y, Ct.

Combined Ink, Pen, and Penholder Carrier. Patent
for sale. M. Scougale, Fort Worth, Texas.

Improved Bicycle Machinery of every description.
The Garvin Machine Co., Spring and Varick Sts., N. Y.

Concrete Houses — cheaper than brick, superior to
stone. ‘‘ Ransome,” 757 Monadnock Block, Chicago.

Machinery manufacturers, attention! Concrete and
mortarmixing mills. Exclusive rights for sale. ‘ Ran-
some,” 757 Monadnock Block, Chicago.

The Norwich Line—New York to Worcester, Lowell,
Gardner, Winchendon and Keene, N. H. From Pier 40,
North River, 5:30 P. M., week days only.

The celebrated *“ Hornsby-Akroyd” Patent Safety Oil
Engine is built by the De La Vergne Refrigerating Ma-
chine Company. Foot of East 138th Street, New York.

The best book for electricians and beginners in elec-
tricity is * Experimental Science,” by Geo. M. Hopkins.
By mail, $4. Munn & Co., publishers, 361 Broadway, N. Y.

Long-haired inventors with millions in the air we
don’t want. But any clever device—thelittle thing that
makes money—we are after. We will make it for you.
Place & Terry, 247Centre St., New York.

0=~ Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway,
New York. Free on application.

HINTS TO CORRESPONDENTS.

Names and Address must accompany all letters
or no attention will be paid thereto. This is for our
information and not for publication.

References to former articles or answers should
give date of paper and gage or number of question.

Inquiries not answered In reasonable time should
De repeated : correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor to reply to all either by letter
or in this department. each must take his turn

Buyers wishing to purchase any article not advertised
in our columns will be furnished with addresses of
houses manufacturing or carrying the same.

Special Written Information on matters of
personal rather than general interest cannot be
expected without remuneration.

Scientific American Supplements referred
to may be had at the office. Price 10 cents each.

Books referred to promptly supplied on receipt of

price.
Minerals sent for examination should be distinctly
marked or labeled.

(7217) G. G. 8. asks: A cast iron ring
has a cross section 114 inches in diameter. The length
of the axis of the cylindrical ring is 36 inches. How
many ampere turns will be required to drive 50,000 lines
of force through it? A. 1080 ampere turns. 2. Sup-
pose there are 450 turns on it, how many amperes must

1080
bedriventhrough the coil ? A. 2+4 ﬂ=2'4. 3. What
b

progress has been made in the production of electricity
direct from coal > A. No progress by burning the coal.
By chemical action in a cell electricity has been gener-
ated from carbon, as a laboratory experiment, but not
commercially. See articles in SuPPLEMENT, Nos. 629,
826, 1016, 1072 and 1107, price 10 cents each prepaid by
mail.

(7218) J. B. S. H. asks: For informa-
tion as to the use of oil by vessels during a storm at sea,
for the purpose of quieting the waves, etc. A. This
subject is treated of 1 SUPPLEMENTS 449, 590, 739, 775
and 898. Price 10 cents each, by mail. We refer you to
the new SUPPLEMENT catalogue, sent free, for reference
to additional numbers.

(7219) G. A. H. asks: Will you give the
solution and explanation of the following ? Find the ra-
dius of a sphere having a capacity of one farad, having
given the ratio of the electrostatic to the electromag-
netic system as 3 X 101°cm. A. The capacity of an
isolated sphere, i. e., a sphere so far removed from other
bodies as to be unaffected by them, is equal to its radius
in centimeters when that capacity is expressed in electro-
static units on the C. G. 8. system. The capacity of the
earth is about 630,000,000 electrostatic units, or about
700 microfarads. A sphere, whose capacity is 1 farad,
is then to the earth in the ratio of 1,000,000 to %00, a
number easily calculated, since the radius of the earth at
the equator is about 638,000,000 centimeters. See ** Les-
sons in Electricity and Magnetism,” by Silvanus P.
Thompson, $1.50, pp. 257, 345, 352. The mathematical
demonstration is far too long for Notes and Queries. See
any good work on the theory of electricity—Nipher’s
¢ Electricity and Magnetism,” Cumming’s * Theory of
Electricity.”

TO INVENTORS,

An experience of nearly fifty years, and the prepara-
tion of more than one hundred thousand applications
for patents at home and abroad, enable us to understand
the laws and practice on both continents, and to possess
unequaled facilities for procuring patents everywhere.
A synopsis of the patent laws of the United States and
all foreign countries may be had on application, and per-
sons 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 extensive facilities for conducting the business.
Address MUNN & CO., office SCIENTIFIC AMERICAN,
; 361 Broadway, New York.
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“WMdveriisements.

ORDINARY RATES.

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

¢F=For some classes of Advertisements, Special and
Higher rates are required.

The above are charges per agate line—about eight
words per line. I'bis notice shows the width of the iine,
and is set in a%‘ate type. Engravings may head adver-
tisements at t! 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 JNETAL WORKERS

without steam power can save
time and money by using our

FootandHard Power Machinery
SEND FOR CATALOGUES—
A—Wood-working Machinery.
B—Lathes, etc.
SENECA FALLS MFG. COMPANY,
695 Water St., Scneca Falls, N. Y.

SCIENTIFIC AMERICAN SUPPLE-
MENT.—Any desired back number of the SCIENTIFIC
AMERICAN SUPPLEMENT can be had ac this office for
10 cents. Also to be had of newsdealers in all parts of
the country.

WER FOOT| SHAPERS,PLANERS.DRILLS,
| & EOS MACHINE SHOP ourrns rom.s
AND SUPPLIES. CA

SEBASTIAN LATHE CO. 120 CULVERT 5. CINCINNAT 1.0
THE HALL

BRASS PIPE WRENCH.

A PERFECT TOOL
WITH FRICTION GRIP.
Bushings for all sizes and shapes.
Highly polished pipes made
up without scar or injury.
For (‘irculars and Prices

WALWORTH MFG. CO., 16 Oliver St., BOSTON, MASS.

The Fmest of Work

can be turned out by that
best of tools

THE RIVETT LATHE

Wxth slottrn;ar attachment.
ﬂ its aid the smallest
w eel may be key-seated
= from 40 seconds to 2
minutes. Greatest and best lathe in the world.

FANEUIL WATCH TOOL CO., Boston, Mass., U. S. A.

BARNES’

UPRIGHT DRILLS

_Complete line, ranging from Light Fric-
tion Disk Drill to 42'° Back Geared Self-
ed. (F Send for New Catalogue.

W. F. & JOHN BARNES CO.
1999 Ruby Street, ROCKFORD, ILL,

ROTARY PUMPS AND ENGINES
Thceir Origin and Development.—An important series of
papers giving a historical resume ot the rotary pump
and engine from 1588 and illustrated with clear draw-
ings showing the construction of various forms of
pumps and engines. 38 illustrations. Contained in
SUPPLEMENTS 1109, 1110, 1111. Price 10 cents
each. For sale by Munn & Co. and all newsdealers.

B Cool=News!

Everything you want to know about
every Tool you can think of. Our
new 1897 T'ool Catalogue is a veri-
tabie Tool Encyclopedia. A com-
plete Tool List for Metal Workers
and Mechanics of all kinds. Hand-
somely bound in cloth, express paid
on receipt of $1.00. Money paid for
book will be refunded with first or-
der amounting to $10.00 or over.

Montgomery & Co.

MAKERS AND JOBBERS IN FINE TOOLS
105 FuLton STreetr, New York City.

TransiTs anp LeveLing INSTRUMENTS.

NICKEL - EL ECTRIC LEVELS

PLATED

% w]00b
CATALOGUE

Sizes, 2 and 3 inches. Prices, 25 and 30 cents.
For Book on} C. . RICHARDSON & SON,
the Level. P.0.Box 917, Athol, Mass., U. S. A,

ELECTRICAL APPARATUS REPRE-
sented by Conventional Diagrams in Drawings.—Fifty
diagrams showing the usual method of illustrating elec-
trical apparatus in drawings. A labor saving paper.
Contained in SUPPPEMENT 1106. Price 10 cents.
For sale by Munn & Co. and all newsdealers.

ARMSTRONG S PIPE THREADING
CUTTING-OFF MACHINES

Both Hand and Power.
Sizes 1 to 6 inches.
Water, Gas, and Steam Fit-
ters’ Tools, Hinged Pipe Vises.
Pipe Cutters. Stocks and Dies
universally acknowledged to be
THE BEST. §& Send for catalog.

THE ARMSTRONG MFG. CO.
3 Bridgeport, Conn.

EVQIQI machmes

We can furnish the Latest Improved Eyelet Machines
for making shoe eyelets and special eyelets of all
descrumons We are also builders and designers
of Special Wireworking Machirery.

=~ Send for Circular.

BLAKE & JOHNSON,
P.O.Box 7, WATERBURV,QONN.. U.S.A.

GATES ROCK &
ORE BREAKER,

Mining Machinery,
50 years experience as builders.

GATES IRON WORKS,
Dept. C, 660 Elston Ave., Chicago,

INDEX OF

INVENTIONS

For which Letters Patent of the

United States were Granted

SEPTEMBER 28, 1897,

AND EACH BEARING THAT DATE.

LSee note at end of list about copies of these patents.]

Amusement arpuratns,P G. Williams..
Animal trap,
Animal trap, W. B. Harga:
Autographic register, C E. Bechtel....
ventilator, Lentz & Robinson
Bag. See Bicycle tool bag. Paper bag. Water-
tight bag.
Barrel, knockdown, F. W. C. Schaperkotter .......
Basin, portab]e shampoomg, J. H. H:
Battery. See Secondary battery.
Battery plugs, machine for making storage, C.
) 500117 Bhannoanoattaaanen0a0
Bearing, ball, T. J. Reid..
Bearing, ball, G. T Warw1ck
Bell, bicycle, Abell & G
Bell, bicycle, Flucks & MeDonnell

590,810
590,833

590,857

Bell, bicycle, W. A. Penfield.. . 590,854
Bel., bicycle, W. G. Rankin . 590,593
Bicycle, W. Turner . 590,732
Bicycle attachment, self-balancing, J. B. Erwm 590,
Bicycle brake, E. . 590,70
Bicycle connection, M. B. Peugnet. 590,687
Bicycle crank shaft, J. S. Alcorn.... 590,695
Bicycle handle bar. J. H. La Fave 590,894
Bicycle hanger, A B. Pruden..... 590,77
Bicycle lock, K. A. Clarry. .... 5%,
Bicycle stand, F. A. Pearsons. 590,769
Bicycle support and lock, G. L. 590,609
Bicycle tool bag, F. C. Perkins........ 540,936
Blank heading machine, pointed, H. 590,576
Blind fastening device, H. Spencer, Jr. 590,711
Boat, F. E. Mills.. 590,845
Boiler. ' See Rang tea

Boiler furnace, steam, J. Mllton 590,846
Book, J. D. E 590,805
Book or tile, etc., scra 590,561
Bottle and nipple, nursin, 590,708
Bottle cork retainer, M. 590,793
Bottle, non- reﬁllable A. A Bhise.. . 590,875
Bottle, non-refillable, E. E. Kerns 590,741
Bottle stopper, C.J. Malone..... a0 74
Bottle washer, G. J. Stein......cceovviiiiiinenenna.., ,
Box. See Work box.

Box for bottled beverages, W. H. Price............ 5
Brake. See Bicycle brake. Car brake. Magnetic

brake. Wagon brake.

............................

Perry..

Brush, Abrell & Burjes.. .. 590,871
Brush, A. C. Estabrook........c...oovveeiiiiiiiiiin, 590,720
Brush ‘handie attachment, Clarke & Armstrong 590,751
Brush lep i}omt scrub, Harteg & Sheckler. 590,835
Buckle, J. B. Hill.ooooviiiviiiaievnnniennnnn, 90,1::

Bufﬁng or pollshmg device, H. A. Webster..
Burner. See Gas burner

Button, R. M. Tench.................oiiiiiiiiiina,
Bntton double collar H.Z. Kimball.
Camera, kmeto;zm]r])hlc F. Morand .
Camera shutter, photographic, W. F. Cook
Can filling machine, C. S. Bucklin
Car brake, W. H. Carter ..........
Car chuck, P. H. Jacobus........
Car, combination frelght S Dunn
Car coupling, J. Goettel..
Car coupling, G. C. Lewis.
Car coupling, W. Reese..
Car fender. W. Cllne .....
Car, motor, G. K. Mu
Car, reversible street, J .
Car switcher, automatic, E
Car ventllator, J. M. Dal;
Carbureter, D. J. Byrne
Carpet fastener A. B.
Carriage curtain knob, F. A.
Carrier, Butler & Stansbury.
Case. See Sketching case.
Cash register and indicator, E. B. Hess

5.)0 566

. 590,946

Casket handle, A. R. Krum...........coooeiiiiiian.. 90,947
Chair. See Window cleaning chair.

Check sorter or separater,J. M. Macrae............ 590,666
Cigar or cigarette holder for blowmg smoke rings,

.offler .. 590,684
Crgarette machine, F. H. Richards. 590,629
Circuit breaker, controller, 1. Von Zwelgbergk . 590,813
Clamp. See Cnltlvator tooth clamp.

Cloth crisping or folding apparatus, H. R. Ross. .. 590,630
Cloth sponging and finishing machine, J. Teus-

(91T P BAARE0N00000A0000AIAOARC0AA00 BO0ABN0A0ARN0AAN 590,731
Coal carrying vehicle, T. Meht .
Cock, 8top, W. I.. SteVenson....... ......-

Coffee pot and boiler appliance, F. Pard
Coffee roasting machine, Crawley & Johnston.....
Collar pad, horse, S. B. Parsons.....................
Columns, means for sinking wall or other sup-
porting, R. 8. Gillespie..........
Concentrator, G. Gates
Condenser, exhaust steam, C. A. Johnson.
Cooling apparatus, J. T. Bentley
Copying machme, F T. Miller
Cotton gin, J. H.
Cotton openmg machme beater,
Coupling. See Car coupling.
ling. Hose coupling.
coupling.
Coupling link, detachable, R. Holcombe...........
Crane, overhead traveling, W. H. Morgan.
Creani separator, centrifugal, C
Crusher, Williams & Frickey..
Cultivator, E. R. Williams et al.
Cultivator tooth clamp, E. C. Le:
Current meter, alternating, R.
Cutter. Weed cutter.
Cycle fitting, R. G. Cornforth.........
Danger signal, McConayhy & McCorm!
Desk attachment, school, G. W. Boyd
Die. See Screw blank headmg die.
i See Potato dlgger
Dish pan, A. F. rgan.
Drain, T'raub & Hel recht. .
Drawers, J. A. Scriven 90,595,
Drawing rolls of cotton machinery, clearer for, J.
Thomson, Jr.

. Atherton..
Hay loader coup-
Shaft coupling. Thill

Dress shields, detachable fastener for, G Roberts 590
O

Drilling ma.chme. K. Fanning...........
Drying cylinder, web, F.
Dumping device, W. Wittig. ..................
l)umpin%]or discharging devrce, F. Scripture
Electric heater, Snyder & Tinnerholm.......
Electric meter shleldmg device, K. Tho: msor

Wlppermann

Electrical devices, safety fuse for, D. . Cart-
100 73 £ 7 590,750

Electrical transformer, W. D. & J. W. Packard.... 590,852

Electrolytic apparatus, porous diaphragm for, J.

TR0 5.7:5 3 1 o ¥ 590,826
hlevatmg gear attachment, W.H. Bevans . 590,817
Elevator,G. V.Barnes.............ccoeeuen. . 500,655
Elevator attachment, H. Mattullath. .. 590,687
Elevator gearing, C. C. 1. Hall g 590 722
Engine. See Fluid prersure engine. Gas engme

oisting engine. Rotary engine. Steam en-
gine.
Engine, F. M. Comstock 90,
Envelope, E. L. Miller... 90,
Envelope, F. E. Munn 590,
Envelope, reversible merchandise, F. V. Sleeth... 590,795

Envelope, safety, J. A. Holly
Eraser, mechanical, E. C. & A. J.
Excavating machine, M. A. Wheaton
Extension table, C. N. Smith
Feed water heater, L. M. G. Delaunay-Belleville..
Feeder and safety attachment, boiler, Garrigus &

(6 1 1T R0 B0060 800 0a0086008006006000000300
Fence post, T. W. Larrabee.
Fence post, C. Shuh
Fence, wire, N. 1e 00
Fence wiring machine, picket, T. B. , JT.
Fertlhzer distributer and planter, hand J L.

Fire alarm system, elect:
Fire door, A. J. Ives...
Fireproof floor and ¢

andeler.........
Fish hook, J. T. Killmeier
Flanger, Bohnnenkamp & Lindsey
Floor sleeve and ceiling plate, A J Beaton.
Flouring machine, H. M. Wh
Fluid pressure engine, F
Fountain. See Stock fountain.

Fracture apparatus, N. Paquette..................
Framework for concrete iron construction, tubu-
lar,J.S.Small.......ocoiviiiiiiiiiiiiininan.

Fruit gatherer, O. A. Norlund. .
Fruit picker, C. H. & J. W. Wa, 1d.
Furnace. See Boiler furnace. Muffle furnace.

(Continued on page 238)

M. Comstock ............. 590,657

590,625
. 590,690

TRE LEADERS
FOR HALF A

TRE ONLY REAL SRAVING SOAPS

5 CENTURY

» WILLIAMS’ SOAPS are for sale everywhere, but
if your dealer does not supply you, we mail them—to | 3
any address—postpaid on receipt of price.

Williams® Shaving Stick, 25 cts.

Genuine Yankee Shaving Soap, 10 cts.

Luxury Shaving Tablet, 25 cts.

Swiss Violet Shaving Cream, 50 cts.

Jersey Cream (Toilet) Soap, 15 cts.

Williams’ Shaving Soap (Barbers’), 6 Round
Cakes, 1 1b,, 4oc.
‘Trial cake for 2c. stamp.

THE \&

d. B. WILLIAMS G0.

Glastonbury,
Conn., USA. ®

LoNDON, 64 Gt. Russell St.
SYDNEY, 161 Clarence St.

Exquisite also for toilet.

¢
f,

THAT ARE GOOD--NOT ‘‘ CHEAP THINGS.”’
The difference in cost is little. We guarantee
our apparatus and guarantee our customers
against loss by patent suits. Our guaran-
tee and instruments are both good.
WESTERN TELEPHONE CONSTRUCTION CO. |

250-254 South Clintan St., Chicago.
Largest Manufacturers of Telephones
exclusively in the United States.

The Van Norman e e
Universal Bench Lathe.

A Lathe, Milling Machine,
Screw Cutter and Universal
Grinder in one tool. The
best tool made for all kinds
of small work. Made by

SPRINGFIELD, MASS.
8=~ Send for La,talogue

FIREPROOFING TESTS OF FULL SIZE

Columns and Girders.— A detailed study of a disastrous
fire in a supposedly fireproof building, together with
diagrams and figures showing a plant for testing struc-
tural ironwork. 9 illustrations. Contained in SUPPLE-
MENT 1097. Price10cents. For saie by Munn & Co.
and all newsdealers.

This beats Wmd,r Steam. or Horse
wer. We otler the
\VEBSTER 2% actual horse power

GAS ENGINE

for 8150, less 105 discount for cash.
Built on interchangeable plan. Built
of best material. Made in lots of 100
theretore we can make the price. Box-
ed for shipment, weight 30) pounds.
Made for Gas or Gasoiine.

F~ Write for Special Catalogue.

WEBSTER M’F’G CO.,
1074 West 156th Street, CHICAGO.

POWER? POWER? POWER!

Fifty per cent. increase at no additional expense.

VICTOR VAPOR ENDINA.
LOCAL AGENTS WANTED.
Steam and Vapor Launches
Row and Sail Boats.
Send for catalogue. Specify
one wanted.

THOS. KANE & CO.
64-66 Wabash av., Chicago.

THE MACHINERY OF A NAPHTHA

Launch.—A detailed description of the motive power
ot a Modern Naphtha Launch, with sectional views
showing all the parts of the boiler and engine. A most
valuable paper. 4 illustrations. Contained in SUPPLE-
MENT 1104. Price 10 cents. For sale by Munn & Co.
and all newsdealers.

[CATALD cu ES FREE T0 ANY ADDRESS

\—

For Turning Axe, Adze, Pick,
Sledge, Hatchet, Hammer, Au-
ger, Kile, Knife and Chisel Han-
dles,Whiffletrees, Yokes, Spokes,
Porch Spindles, Stair Baiusters,
Table and Chair Legs and other
irregular work.

= == Send for Circular A.
The Ober Lnthe Co., Chagrin Falls, O., U.S. A.

DORMAN’S
VULGANIZERS

are used all over the world.
Exclusive Manufacturers of Steam Ma-
chines for Rubber Stamps. We also make
Dry Heat Vulcanizers. Complete outfits
from $10 to $1,000. All Stamp and Stencil
Tools and Supplies. Brass and Steel Dies
for all purposes. Scals, graving and
Die Sinking of all kinds. Esta lished 1860.
Printing Presses, with complete outfits,
from $1to $100. §F~ Send for Catalogues.
THE J. F. W. DORMAN CO.
121 E. Fayette St., Baltimore, Md., U. S. A.

“QUEEN" Aacmrecr LEVEL $50
. =r Improved Transits & Levels

Graduated entirely on our
large dividing engines. Spe-
cial award at the World's
Fair. ANl kinds of Engineer-
ing, Surveying and Drafting
Instruments and Materials.

P illustrated catalogue
mm ed free only if this ad.
is mentioned.

QUEEN & CO., Ine,

1011 Chestnut St.,
Philadelphia.

RUBBER STAMP MAKING.— THIS

article describes a simple method of making rubber
stamps with inexpensive apparatus. A thoroughiy
practical article written by an amateur who has had ex-
perience in rubber stamp making. One illustration.

Contained in SUPPLEMENT 1110. Price 10 cents. For
sale by Munn & Co, and all newsdealers.

'HOISTING EHGIHES

operatm;. on GA
DI=TI LA'l‘horl KLl)la
Oll. Botn Fricticn and

Geared Hoist, from 10 to 50 ,§
H. P, for

Mines. Quar-

Great

Guaranteed fully. State size
wanted. Address. Weber
Gas and Gasoline En-
gine Co., 402 S. W. Boulevard, Kansas City, Mo.

The “Wolverine” Three Cylinder Gas-
oline Marine Engine.

The only reversing and self starting
gasoline engine on the market. Lightest
engine for the power built. Practically
no vibration. Absoluiely safe.
Single, double, and triple marine
) and stationary motors from 84 to
| 30 H. P. (= Whrite for catalogue.
WOLVERINE MOTOR WORKS,

Grand Rapids, Mich.

ALCO VAPOR LAUNCH

Motor controlled from bow.
Valve movement, 12 to 1. 16
| to 60 ft. Launches.
Screws a specialty. 1,
7,12,14and 20h. p. No licensed
engineer or pilot required.
Speed and safety guaranteed.
No dangerous Naphtha or
Gasoline used. No disagree-
| able vibration.
| B~ Send 10 cents in stamps

for 1897 Catalogue.

Marme Vapor Engme Co., ft. Jersey Av,, Jersey City, N. J.
THE CHICAGO DRAINAGE CANAL.—

Description of a great engineering work undertaken to
prevent the contamination of the city’s water supply.
With 6 illustrations. Contained in SCIENTIFIC AMERI-
CAN SUPPLEMENT. No. 1017, Price 10 cents. 'I'o be
had at this office and tfrom all newsdealers.

ELL DRILLING MACHINERY,

'MANUFAC TURED BY

WILLIAMS BROTHERS,
q ITHACA, N.Y.

| MounTED OR ON SILLS, FOR

) DEEP OR SHALLOW WELLS, WIIH

STEAM OR HORSE POWER
| SEND FOR CATALOGUR
"ADDRESS WILLIAMS BROS.ITHAGAN.XS

Now Ready.

MAGIC

Stage Illusions and Scientific Diversions
Including Trick Photography.

£l

COMPILED AND EDITED BY
ALBERT A.HOPKINS.

WITH AN INTRODUCTION BY
HENRY RIDGELY EVANS.

568 Pages, 420 Illlustrations.
Price, by mail, $2.50.

HIS new work on
Magic, Stage 1llu-
sions and T'rick Photo-
graphy appeals to the
professional and the
amateur alike, and will
prove a welcome addi-
tion to any library and
will be read with inter-
est by young and old.
T'he illusions are well
illustrated by engrav-
ings which fully ex-
plain the nature of the
tricks. Great attention
is paid to the exposés
of large and important
illusions. Some of the
most important tricks
of Robert Houdin,
Bautier de Kolta, Kel-
lar and Herrmann are
explained. Conjuringtricksare not neglected, and Fire
Eaters, Sword Swallowers, Ventriloquists, etc., all come
in for a share of attention. The section devoted to
‘ Photographic Diversions ” is very complete, iilustrat-
ing the most important forms of trick photographs
which the amateur can make. Thereisalsoa valuable
Bibliography of Books on Natural Magic. The bookis a
large octavo and is handsomely bound.
§=™ An illustrated circular giving specimens of the
engravings, together with a full table of contents, will
be mailed free to any address.

MUNN & CO., PUBLISHERS,

361 BROADWAY, NEW YORK CITY.

KRAFTUBERTRAGUNGSWERKE RHEINFELDEN,

16,800 H. ABL g

Society for the Utrlmmon of the Water
Power of the Rhine N/Bale, Switzerland.
SED TO 20,000 H. P.

The Company 18 in a posmon to let electrrc energy at exceptlonally cheap rates and on the most favorable

terms.

They also offer to applicants wishing to establish themselves near the works, suitable land on either the
German (Badish) or the Swiss side of the Rhine, in the vicinity of important railway lines.

Cheap labor.

For further information please address The Manager, Kraftubertragungswerke, Rheinfelden, Switzerland.

© 1897 SCIENTIFIC AMERICAN, INC.
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Scientific JQmerican,
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Mechanical & Archlv.ecv.ural Dra.wmg, Marine,
Stationary or L ing;Mining;
Pro:pecting; Metal Pat.t.ern Cutting; Plumbing;
Railroad, Hydraulic
Municipal, 3 I GOURSES & Bridge
Engineering; Surveying and Mapping; Book-

Keeping, Shorthand; English Branches;
Architecture; Electricity; Machine Design.
All who

sy GUARANTEED SUCCESS,;

Fees Moderate, Advance or Instaliments.
Circular Free; State subject you wish to study. 2.7
International Correspondence Schools, Box 942, Sﬂ‘antnn, Pa,

WASHINGTON, D. C., Bliss Building.

Bliss School of Electricity

The only institution teaching practical electrical engin-
eering exclusively. Laboratory equipment excellent.
Courses open October 1st. Catalogue on application.

YOUNG MAN, LEARN SPANISH!

Our trade with Mexico and South America is be-
oming very important. Book-keepers, Stenograph-
rs, and Corres gondents with a knowledge of com-
mercial Spanish are securing fine positions. The
new book, ‘‘Commercial Spanish,” fits you to do
panish busmess correspondence. Postpaid, $1.

RIO PUBLISHING COMPANY,

= ADDRESS, 255 HANDEL HALL, CHICAGO,

L.

SCREW - CUTTING DIE HEADS
SELF=0OPENING and ADJUSTABLE.

The best die head on the market. Some ad-
vantages over ‘“others,” viz.: Theyare
smaller, stronger, more compact have no
levers to spring, cannot be clogged by
chips, are always reliable, and the prices
are rlght 1%~ Send for descriptive circu-
lar “S. A.” Our die heads are furnished
in sizes suitable for cutting threads from
No. 17 wire gauge to 6 inches diameter inclusive.

GeoMETRIC DRILL Co,, WesTviLLE, CT.

CHAS. CHURCHILL & CO., London England,
EUROPEAN AGENTS:} WHTE CHILD & BENEY, Vienna, Austria.

THE UNIVERSAL
NEOSTYLE

An Inexpensive
Duplicating Apparatus.
Always ready for use. Closed in-
stantly. Any boy can take 2000 copies
from one oviginal writing or t pe-
writing. Each copy will be rea
it 1ooks like a personal letter.

NEOSTYLE COMPANY, 96-102 Church St., New York
DRY BATTERIES.—A PAPER BY L. K.

Bohm, treating of open circuit batteries, historical dry
batterles, modern dry batteries, Hellesen’s battery.
Bryan’s battery, Koller’s battery, and the efficiency o.

dry cells. With'three illustrations. Contamed in Scr-
ENTIFIC AMERICAN SUPPLEMENT, No. 1001. Price
10 cents. To be had at this office and from all news-

dealers.

“|NSTRUMENTS OF PRECISION.”
| F. Weber & Co.

Sole Agents for Riefler’s
Patent Drawing Instru-
OTT’S

Architects’, Engineers’, Surveyors’
&nd Draughtsmen’s Supplies.

ments, and .
PANTOGRAPHS and
PLANIMETERS, Etc.
Large assortment of
Mathematical Instru-
ments and Materials for Schools and ( olleges Send for
catalogue, Vol. 111, 1152 Chestnut St., Phila., Pa.
gB anch Houses ST. LOUIS and BALTIMORE.

HALF A CENTURY OF CYCLES.—AN

mtelestmg h1stor{‘of the cycle from its originup to the
present time. e first crank -driven bicycle. The

‘bone-shaker” and its successors. The tricycle. The
modern wheel. Cycle building a science. Points of im-
provement. The pneumatic tire. hand and foot
cycle. With 9 illustrations. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 10122. Price 10 cents.
To be had at this office and from all newsdealers.

HAWKINS' NEW CATECHISM oF ELECTRICITY
A PRACTICAL TREATISE
for Engineers, Electricians.
Wiremen and Amateurs. 550
pages 300illustrations, bound
in Jeather, pockethookform.
gold titles and edges. Strict-
M1y “ Up-to-Date.” Postpaid,
$2.00. THEO. AUDEL & CoO..
- 63 Fifth Avenue, New York,

134 Barclay St.,
NEW YORK

156 Adams St.,
CHICAGO
38 Court Square,
BOSTON
818 Wyandotte St.,
KANSAS CITY, MO.

‘We will save you from
10 to 50% on Typewri-
ters of ail makes.

¥~ Sendfor Catalogue

The Berkefeld House Filter.

The only Filter Removing Typhoid and Cholera
Bacilli. Tested and indorsed by many
leading_authorities in Europe and Am-
erica. It gives a continuous flow of fil-
tered water, absolutely free from germs.
It is easily cleaned, as all impurities re-
main on the surtace of tbe filtering
cylinder. Cylinders can be sterilized by
boiling in water for one hour. Send for
circulars and prices to the Berkefeld
Filter Co., 4 Cedar St., New York

BRASIVE NOWN. EME Y AND

B uas UTI-:.
DWDER' RYST] %I N ORM.
CARBORUNDUM caAENIA L‘;F MF Fu S.A4.

FABER

L] o
Manufactory Established 1761.
LEAD PENCILS, COLORED PENCILS, SLATE
PENCILS, WRITING SLATES. STEEL PENS, GOLD
PENS, INKS, PENCIL CASES IN SILVER AND IN
GOLD, STATIONERS’ RUBBER GOODS, RULERS,
COLORS AND ARTISTS' MATERIALS.
78 Reade Street, - - - New York, N. Y.

Manufactory Established 1761.
DRAWING

HARDTMUTH’S

PENCILS
AND
WCOPYING
are the Best Pencils manufactured in PENCILS
the world. Every architect, draughts-
man, engineer, copyist, M

clerk and everyone usin, % h" by ’
ponclls, should try th% U 1 nuur
Once tried, always used thereafter. For sale by ail Sta-
thIlPI‘S and Artists’ Material Dealers. Sample free
lication. FAVOR, RUHL & s [mporters,
est Houston Street, New

Game board, N. W. Barnett..

Game counter, H. H. Turner.. ,921
Garden tool, hand, G. W. McC 590,083
Gas burner. incandescent, J. Warr 530,693
Gas burners automatic regulatmg

LT O 590,892
Gas burners, mount; ,

W. H. A.Sieverts... . 590,865
Gas engine, A. J. T'ackle.. .. 590,796
Gas furnace, regeneramve, F. Siemens 590,864
Gas ge?eratmg apparatus, acetylene, H. L. Pyle 590,592

.............................................. 9!
Gas generating apparatus, acetylene, A. A. Strom 590,674
Gas, method of and apparatus for manufacturing,

JoH.Ladd. .. .oooiiii e 590,893
Gate. See Irngatlon gate. Railway crossing gate.

Swinging gate.

Gate opening or closing device, F. G. & A. J.

L0 510) 7o) o T 590,702

Generator. See Stean generator.

Glass. See Magnifying glass.

Grinding machine, sickle, C. Miessner et al........ 590,899
Grinding machines, micrometric adjustment for,

C. H. NOTtON....oviiiiiiiiiiiiiiiiii i aeanaas 590,850
Grip or bicycle lock, automatic telescope, W. F.

[EF3% =17 A PP 590,613
Gun, magazine bolt, J. Hanson...... 90,834
Handle bar, admstable A. B. Slmons ......... . 590,672
Handle for sheet metal vessels C . Wagandt... 590,781
Harvesting machine, 'T. H. Brown....... .... .. 590,82,
Hat fastener, A. J. Carlson........ . 590,802
Hat fastener, E. Hundhausen. . 590,839
Hat fastener, D. O’Brien..................... -+ 590,904
Hay and stock rack, combined, J. P. Hansen . 590,614
Hay loader couFlmg, P. H. Conner . 590,610
Heater. See Electric heater. Beed water heat r.
Hinge, W. B. Arnold ... 590,873
Hinge, R. Rowe........... . 590,860
Hinge. gate, G. H. Choate 90,880
Hinge, spring W. K. Hen: 90,572
Hog catcher, W. E. Tidler. 90,747
Hoisting engine, A. E. Nor 590,587
Hook. See Fish hook. Snap h
Horse detacher% G. H. Davis 590,735
Horseshoe, G.T'. Berryhill.. 590,
Horseshoemg apparatus, G. 590,
Horses, means for checking or stop

L1 1 S 590,658
Hose brldge. P. Gerstne 90,754
Hose coupling, C. Prevet.. 590,690
Hose supporter, O. Bagley 590,676
Hot air blast, J. H. Evans. 590,612
Inking pad, J. H Melven. . 590,898
Insulator, Grimm & Nessler. 590,832
nsulator, F. M. Locke .. 590,806
Iron sponge, continuous process of reducing, G.

M. Westman .. 590,925
Irrigation gate, J. Moffatt. 590,728
Jack. See Roof Jack. Wagon
Jar for preserving butter, ete., . 590,698
Jar holder, fruit, E. K. & W. S, Sheppard... . 590,710

! Joint. Seé Brush slip joint. Rail joint.
Kinetoscopic fllms, etc., means for guiding, L. E.

Henriet . 590,837
Lamp, bicycle, H. W. Sturges..... 590,919
Lamp chimney holder, R Alfred 590,608
Lamp, electric arc, H. Leit: ner 590,725
Lamp, electric arc, A. Poulsen 590,670
Lamp ﬂxture, incandescent electrlc, B.'B. Hoff- 5

590,
Lamp igniting device, bicycle, Rafel & Knoerzer. 590,911
Lamp, incandescent, J. Bradley.........cccoevueunnn 590,786
Lantern slide moving device, H Newman. 590,903
Last block fastener, F. E. Benton.. 590,719
Lastin, machme, Bullard & Hamm. 590,6:
Lathe . Wren. 590, 6
Lathe stop mechamsm, en, 590,736
Lawn sprinkler, C. L. Trav: 590,780
Leaf turning apparatus, C. R. 590,761
Lifting device, achimiak & Kendz 590,
Light. See Welsbach or other light.
Lock. See Grip or bicycle lock. Seal lock.
Lock, C. J. Blackburn.. . 590,818
Lubricator, G. E. Davis 590,611
Magnetic brake, W. Stanley. 590,777
Magnifying glass, A. Wagner................. .. 590,7
Measuring instrument, electric, E. Thomson . 590,654
Measuring machine, plll. Z. W. Sturtevant. . 590,635
echanical movement, J. H. Youngken .. 590,929
eter. See Current meter.
Mlxmg agpa.ra.tus for cake, etc., A. Webber....... 590,782
Mould. See Vulcanizing mould.
Monuments, adlustable letter and figure for in-

scribing, P. 8. MCGE€.....ovvvuiiiieieirerniannann 590,668

Motor. See Water motor.
Mowmg machines, device for connectmg bunch-
ing attachments to, C. T. Boyer.............. .. 590,565

oyer.
Muffle furnace for treating glass or pottery ware,

Musical instrument, W. Schneider.......
Musical instrument, mechanical, L. Stocker. .
Newspaper foldm%v and addressmg machme, au-
tomamc alls
Nut lock, W. Jobson.....
Nut lock, w. J. Reynolds..
Nut, vehicle axle. H, M. .
Ore concentrator A. R. Wilfley.. ..
Ore separator, magnetlc, L. G. Rowand.. 590808, 590,309
Ores, process of and apparatus for electncal]y
treating, K. H. Soden
Ores, separating, B. F. Hous
Ores, treating rebelllous W L. T
Oyster dredge, A. H. Van Sciver......
Package closure, G. Pendleton, Jr...
Pad. See Collar pad. Inking pad.
Pan. See Dish pan.
Paper bag, square bottom, D. Appel

Paper box machine, A. Birnie 590,697
Paper box machine, E. H. Tay]o . 590,652
Parcel fastening device, J. E. Pur 590,591
Pedal and toe clip, combined sp:

thews.. 590,685
Phonograph, ennis, 590,643
Photogra, nic prmt washer 590,632
Picker. See Fruit picker.
Pin. See Safety pin.
Pipe, interiorly lined, E. C. Storrow.. . 590,811
Pipe or rod wrench, 1. J. Baker 590,

Pipe wrench, H. Parmelee
Plpgs,ﬁlpparatus for manufacturing soil, R. Camp-

Planer and sander, double, E. B. Hayes..

Planing machine cutter head, E. B. Hayes
Planter, potato, M. F. M
Plow and harrow, combined, J. Rife

Plow point, removable, J. Sutto: .. 590,776
Pneumatic dispatch tube swttch C.¥.pike....... 590,770
Pneumatic dispatch tubes, expansion joint for,
PiKe.. ...ttt 590,771

Pneumatic dispatch tubes, gate operating devwe

for, C. B. Allen . 590,784
Pneumatic motive %)wer, L. H. Mayer 590,686
Pneumatic tool, F. E. Harthan ~. 590,661
Post. See Fence post.
Pot. See Coffee pot.
Potato digger, C. Hartmann........ ...ceceeevunnn... 590,571

Powders, process of and apparatus for making
smokeless, F. G. Du Pon;

590,931
See

Power. neumatic motlve power.
Press, G. L. Peabody.........ocvieeiiennnenunnnnnnns 90,588
Printing devxce duplicate, W H. Pike, Jr. . 590,772
Printing machme. H.A.W. L 590,604
Printing machines, doctor for fabric, H. E.
GTeeIL ... ..ttt iiiiiiae e ieiineeeeneennnnnes 590,660
E. Kayser... . 590,790
Printing press reglstermg ‘and tnppmg ‘mech-
anism, W. S. HUSON.......oiveiuiiennnnnennnnn ..
Pulley, E. F. Hartshorn.. .
Pump, power, M. L. Severy....

Rail joint, J.
Rail joint, J. H. Fowler.
Rail joint support, W. Brugler.
Railway crossing danger signal,
Railway crossing gate, L. Harris..
Railway, electric, J. W. Darley, Jr..
Railway signaling, electric, J B. Stru
Railway, street, W. Pierpoint
Railway switch, automatic, A
Range boiler, T. J. McKeon.
Rat trap, O. P. Hill........
Refrigerator meat wagon,
Regtlster See Autographic register.

er

Rheostat, T. M. Pusey........cccoeeuiiiiise vonnnn

Roll[l)rﬁg]rall}vay car axles, etc.,, machine for, F. A.
elps, .

Roof jack, adjustable, R Wllken

Rotary engine, O. C. Fit!

Rotary engine, B. M. Long..... 90,581
Rounding and channelmg machine, rough, A. o
Smith........cooviieeeiinnnet .. 590,697
Safe door, circular, W. Corry. 90,943
Safety pin, E. McConnell........... 90,622
Sash attachment, wmdow, G. Gibso: 90,645

Sash holder, H. A. Waa

Scaftolding, extensible support for, G.J. Rexroth 590 774
Screen. See Window screen,
Screw blank heading die, H. K. Jones.......cces0.. 590,577

(Continued on page 239)

OUR 1898 CHAMPION BICYCLE HUBS.

Bearings are correct shape to give true rotation to balls without slip. Cones a.re
warranted tool steel, thnroughl har ened ground and polished dead true.
" Send for Circwlar. 0., Syracuse, N. Y., Manufac-
turers of Cycle Wheels _Sulk Wheels. (,a,rrmge Wheels, Crank Hangers, Bicycle
Hubs, Spokes, Nipples, Rims, Balls, ete.

THE BICYCLE: ITS INFLUENCE IN
Health and Disease.—By G. M. Hammond, M.D. A val-
uable and interesting paper in which the' subject is ex-
baustively treated from the followin stand oints: 1.
The use of the cycle by persons in health be use of
the cycle by persons diseased. Contained 1n ‘SCIENTIFIC
AMERICAN SUPPLEMENT, No. 1002, Price 10 cents.
To be had at this office and from all newsdealers.

A New Statxc and Large

_COILX RAY TUHE

- H.uzhesb eﬁic—

iency obtained

(L?‘ Send for illus. catalogue
f X Ray Supplies.

Kirmayer & Oelling, 17 Bromfleld St., Boston, Mass
THE BEST

S EARC H AMERICAN $33'3
LIGHTS||LJESH pva
for River, Lake and Marine Use STOOL. CO. M'SSI::LPIPQI ng]
are made by HOWARD & CROSBY STSNEWYORK 2552 FOR e

THE CARLISLE & FINCH CO.

Sixth Street, Cincinnati, Ohio
8™ Sendfor Catalogue 4.

COPY LETTERS

fifteen a minute, all legible, use my im-
proved automatic copying machine.
" §F Send for illustrated circular.
SO YEARS JOHN H. ANDERSON,
EXPERIENCE.

910 Monadnock, CHICAGO.

FOR SALE.—Roy’s Patent Reversing Gear for steam
engines, described in Scientific American, September 4.
For information address D. W. Rov, Tucson, Arizona.

SUGAR REFINERIES.-Complete Plants ship-
€Ved inspected. etc. General Supplies for the Industry.

e undertake to represent Foreign Houses. G.Cam-
bray & Company, Advising Kngineers for Sugar Refin-
eries, 24 Rue de Dunkerque, Paris, France.

VAPOR LAUNCH Complete

ROW, SAIL and STEAM BOATS. f $ I 5“

RACINE YACHT AND_ BOAT WORKS,
Racine Junction, Wis., Box A.

W AN T ED

A thoroughly practical machinist to take charge of a
small_machine shop within three and a half miles of
New York City Hall. Must be a man competent to
manufacture machinery similar to windmills, pumps,
portable engines or mowing machines. Only those bav-
ing experience with the %m\’é stem need apply. Address

o LATON est 83d Street, New
York, N. Y., by letter only.

TRADE MARKS,
DESICNS,
COPYRICHTS &c.

Anyone sending a sketch and description may
quickly ascertain, free, whether an invention is
prcbably patentable. Communications strictly
confidential. Oldest agency for securing patents
in America. We have a Washington office.

Patents taken through Munn & Co receive
special notice in the

SCIENTIFIC AMERICAN,
beautifully illustrated, largest elrculamon of
any scientific ournal,weekly terms$3.00 a year;
$1.50six months. Specimen copies a.nd]:{A.m)
BO®K ON PATENTS sent free Address

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

OUR GREAT POPULAR OFFER!

A NS NN AN

A Complete Electrical Library

BY PROF. T. O'CONOR SLOANE.

5 Volumes for $5.00.
A VALUABLE AND INDISPENSABLE ADDITION TO ANY LIBRARY.

A AN A

THOUSANDS of ambitious men, young and old, who are thirsting for a practical knowledge

of the science of Electricity, and desire to become electrical engineers, are prevented
by circumstances from attending the higher institutions of learning. These will hail with
delight our liberal offer and the exceptional opportunity of obtaining

HAn €lectrical Education at a Rominal Cost

by securing the five following books by Prof. T. O’'CONOR SLOANE, comprising a COMPLETE
ELECTRICAL LIBRARY, in which the various branches of electrical work may be thoroughly
studied. The following is a synopsis of some of the contents of the five volumes:

This work is
Electrlcly SImpllfled the simplest 5 V lum S
ever published on the subject. Electricity is in ()] (S
many respects unexplained by the scientist; to
the ordinary man it is all a mystery. This b book f $5 00
makes the subject as plain as possible. Shows or .
how two plates of different metals immersed in
acid can send a message around the globe; how
a bundle of copper wire rotated byasteam en-
gine can be the agent in lighting our homes and
A\ streets, etc. By illustrations of original design
" E?d 5105%pe, the Sﬁbj%m ts&nage excs;tieodomgly sim-
M\ Dple pages, illustrate rice
0 A
A ca
a Arithmetic of Electricity. *&a
A treatise on electrical calculations oyf all kinds \'/
A\ reduced to simple rules and illustrated by prac- W
[ tlegj pgoblems w1t‘nf 8ol uti onsbgollo;vttag by m.t1 W
exhaustive series o 0 e mos W
5‘.{ useful works pu.bllshed on electricity. 138 pages, :z
Jﬁ illustrated. Price $1.00. W
N E| AMO W
r Electric Toy Making, BY\a Ny
4/‘»' and Electric Moytor Constrgc.non. A wor \V';
).i fo;kamattehurs sz(:il y(é-ung1 f’%lks LSdhowss htl)}wl}o W
A e at home Electrical Toys, Motors, Bells, b
4‘3 Magnets, Batteries, Dynamos, and _electrical 5’!
4/‘“. g}gt&ugnl%lats in general. 140 pages, illustrated. :'l
2 g
A How to Become a Successful v
“ int Indicates how the student W
) Electr|0|an- may become a self-taught W
A\ electrical engineer without the great expggd- W
A\ iture of time and money incident to a college W
A\ course. 189 pages, illustrated. Price $1.00. W
A W
An indispensable work to all inter-
% THE STANDARD ELEBTRIGAL DIGTIONARY- ested in 1électnca.l science. Suitable :g
hi alike for the student and professional. A practical handbook of reference containing definitions of X
A about 5,000 distinct words, terms and phrases. Definitions are terse and concise and include every term !’(
A used in electrlcal science. An entirely new edition brought up to date and greatly enlarged. W
A\ Should be in. the possession of all who desire to keep abreast with the ploﬁgress of this branch of \W
M\ science. Complete, concise and convenient. 682 pages, 393 illustrations. Price $. W
A ¥ These valuable books can be had separately at the published prices. 4
' W
“ o+ ol
m ¢+ to readers of the SCIENTIFIC AMERICAN W
4N 3 and their friends. We are able to furnish W
“ 3 the above five volumes, handsomely v
M $ bound, and inclosed in a neat folding box as shown in the illustration, at the Special v
A + Reduced Price of Five Dollars for the Complete Set. You save $2.00 by order- $ W
2{ ¢ ing the complete set. Sent by mail or express, prepaid, to any address in North America. W
a b To foreign countries, by mail, post-free, in separate parcel= at the same price. ::;
w4 b
;R W
% A $7.00 ELECTRICAL LIBRARY FOR $5.00. ¥
A 5 VOLUMES.—1300 PAGES.—————OVER 450 ILLUSTRATIONS.
2 W
@ I~ Send for special circular of the complete contents of ali of these books. Also for our 4§
A\ complete 116 page book catalogue sent free to any address. W
6o R W
4\ ¢
-y MUNN & CO., Pubhshers, 361 Broadway, New York. b4
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*‘Following the Equator”’
is the title of Twain’
MARK s thetitle of Mark Twain’s
Journey Around the World,
’ through Australia, India,
TWA'N s South Africa, etc.  The
Author's M asterpiece. A
success from the start.
Enormous sale assured.
3000 AGENT! WANT:dp
sell it.. Exclusive fiel
erte for circulars and terms.
THE AMERICAN PUBLISHING CO.
224 Asylum St., Hartford, Conn.
IT COSTS NOTHING TO TRY'!
All steam users can save time
mopey and trouble with the
simplest, safest and most
satisfactory trap in exuu-
ence— the {I lp
EAM TRAP
Guamnteed never to
wear out. Look at the
7 - 2 gut anPsee how Ii]t’s
one ay me what
ESTABLISHED 1874. Nouleave A coal for
one year and I’l] furnish_the trap free. (& See illus.
notice Sci. Am. July 13,18%7. Sole Amencan Mfr.
Wm. S. Haines, S 136 S. 4th St., Phila., Pa.
SO SIMPLE A CHILD CAN USE THEM
SUNART
MAGAZINE CAMERA.
Folding Cameras.
All smes ranging in price from
$100. x\%na%t Junior, 3% x
3% plcture. $5
Y ¥ Send 2 cent stamp for
|l Illustrated Catalogue.
= SUNART PHOTO CO.
5 AQuEDucT STREET, ROCHESTER, N. Y.
THE POLARIZING PHOTO-CHRONO-
graph.—A wonderfully ingenious and accurate appara-
tus for measuring the speed of projectiles. One of the
most remarkable scientiflic instruments ever devised.
Fully illustrated. Contained in SUPPLEMENT 1096.
Price 10 cents. For sale by Munn & Co. and all news-
dealers.
For Railroads, Mills and Manufacnones
Builders of Steel Towers and Tanks.
== { La. Red Cypress Wood Tanks a specialty.
o Ww. E. CALDWELL CO.,
217 E. Main Street, Louisville. Ky.
INSTRUCTION ano AMUSEMENT
It’s the new fad in schoolsto teach
children by means of Magic Lan-
tern Exhibitions, thusteaching by
B the eye as well as the mind. We
have 30,000 Lantern Slides to se-
lect from. Also @il Light Lan-
terns, alcium an=
3 terns: xy-Hy d. Lanterns,
Acetylene Lanterns, and
Electirical Lanterns.
g c. .;;lnd fmi é atalogue to
T.
930 Chestnut Street, h‘fl dAlphm, Pa.
TILCHMAN’S PATENT
For removing the scale from castings and metals of
all kinds. ¥ Send for catalogue.
WARD & NASH,
26 Purchase St., Boston. 35 So. Canal St., Chicago.
Plating Dynamo for 50
pzallons Nickel Solution,
na.mos for light and
E ect Motors for
All -sizes, best construction
aud sold on easy 'I?a,ymenta State
what you want. The Hobart Elec-
tric Manufaeturing Co. Troy, Ohio.
ACETYLENE APPARATUS.—ACETY-
lene number of the SCIENTIFIC AMERICAN SUPPLE-
MENT, describing, with fuli illustrations, tne most
recent, simple, or home made and commercial apparatus
for generatink acetviene on the large and small acale.
The gas as made for and used by the microscopist and
student ; its use in the magic lantern. The new French
table lamp making its own acetylene. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 109
Pricellcents. Tobe had at office.

aerated with sterilized air, is made by

THE SANITARY STILL.

Made of copper, lined with block
tin, easily cleaned, simple as a
teakettle ﬂtsonany gas, o0il, wood
or coalrange. Four Styles, 510 00,

$11.50, $13.50 and £15.00. Satis-
faction gua.ranteed or money
refunded. Booklet free—tells
what The Sanitary 8tll1 has done

for others and will do for you.
Distilled water preserves health
and prevents disease. Endorsed by
all physicians and 3,000,000 Rals-

tonites. THE CUP BIGRAPH CO.
_ 90 N. Green Street, Chicago.

New Supplement
gatalogue!

teeee

An entirely New Supplement Catalogue is
now ready for distribution ; it includes
all of the papers up to and including
the first half of the year 1897. It is ar-
ranged on a clear and easily understood
plan, and contains 10,000 papers more
than the former one. It will be sent
free to any address in the world on ap-
plication.

A .special edition on heavy paper,
handsomely bound in cloth, has also
been issued. It is supplied at the
nominal cost of 25 cents, and thus ena-
bles the possessor to preserve this val-
uable reference catalogue.

MUNN & CO., Publishers,

361 Broadway, New York City.

.Medicinal preparation, antiseptic,

Seal, car. Delo
Seal'lock, J. G.
Sealing dev ice, bottle, ng

Secondary battery, M. De bontades
Seltzogene, D. McAllister.

Separator. See Cream separator Ore separator.
Sewing machine, K. O.Jerram...................... 90,683
Sewing machine presser foot lifting mechanism,

F. W. Merrick. 590,’(26
Shaft coupling, driving, H. A. House. 590,61
Sharpener, knife, J. Paquet....... . 590,624
Shingling stool, W. H. Allen - 590,872
Shoe, A. Leach + 590,
Signal. See Danger signal. Pyrote

Railway crosmug danger signal.

Signaling, J. B. Struble............. 590,600
Sketching Lase, rapid field, M. A. 590,696
Skiving machine, J. N. Moulton 590,934

Snap hook, 'I. A. Lueders
Snap hook, H. Olson....
Snap hook, W. H. Shar
Snow plow, H. V.
Sole, 1. E. Booth..........
Spool holder, G. H. Bliss,
Sprlngbar and body loop, ¢
ssett

590,767
. 590,649

Sprmkler See n sprinkler.
Sprocket wheel and chain, M. J.
Square, carpenter’s, F. F. Nord

Stamp affixer, W. Forward............ 590,57
Stamp affixing machine, W. A. Carney... 590,824
Stamp affixing machine, postage, W. k'orward.... 590,569
Stand. See Waiting stand.

Starching machine, E. Hamllton .................... 590,681

Steam boiler, J. H. Parsons..
Steam dome, S. M. Vauclain.. .
Steam engine, W. T. Girling
Steam engine, M. L. Sever:
Steam generator, L. M. G.

% .................. 590,861 5!
elaunay- Belleville.. :5'

Steam trap, F. Lamplough.................... ,695
Steam trap, J. Spitzmiller............ . 866
Stereoscope frame, H. S. Walbridge 590,922
Stock fountain, J. (519 {1) | 5O6B0000000300030300000 590, 615
Stopper See Bottle stopper.
Stoves or furnaces, lock joint pipe and collar
coupling for. H. A. Tinkham.................... 590,938
Strainer, L. E. Nearing..........cooeveeueuneaenennn. 590,902
Sugar conveyor, elevator, and bin, M. M. Neames 5%),742

Swmzmggute. W.D.Wilson.......c..ccoieiiian... 590,

Switch. See Carswitch. Pneumatic dispatch tube
swnch Ral]way switch.

Swivel. 0 /A R B A 0 A R a0 AN EARAGA000000060000300000

Table. See hxtelmou table.

"T'ack driver or drawer, draughtsman’s, C. k.
§ 2 (Y91 ba000 900 0000000 ESEe00B00n B0d00a000AN0EA00K0

Tank. See Watar closet tank.

Tapping wrench, barrel, Swingle & Frantz........

Telegraph, printing, R. Kubler.....................

Telephone system and telephone exchange
mechanism, H. P. Snow.

Thill coupling, R Raby..

Thread fastening-and cu

,870

590,749

590,760

590,730
590,664

590,633
. 590,744

Z.

Thrashing machme stacker,
Ticket, passage, C. N. Southe
Tie plate, D. Servis..
Time locks, mechanic

Williams.....
Tin operating machme, she:
Tire, pneumatic, C. K. Welch
'1‘1res, cement injector for pneumatic, E. W.

.. 990,927
. 590,709
5%,715

.............................................. 590,607
Tooth crowns, manufacture of metallic, L. L.
.............................................. 590,799
Trap. See Animal trap. Rat trap. Steam trap.
Tnpod attachment, photographer’s, A. F. Walter ’;90 636
Trolley device, elect ric, A. B. Du Pont............ 584
Trousers leg bottom ends, machine for ﬂmshlng,
L. N . 590,585
T'ruck, car, R. Beeson .. 990,563
Truck tor supporting vehicles, L. P. Pomeroy.... 590,743

Tunneling shield, hydraulic or pneumatic, C.

g 590,887

Twisting and winding machine, R. Dawes. 599,828
Twisting machine, E. & R. Dawes
Type forming machines, machines for preparmg
perforated record strips of, 1'. Lanston..
Valve, cutoff, C. S. Kellog
Ventilator.

See Awning ventilator. Car ventila-
or.
Vise, R. A. Breul

Voting machine booth, J. Boma. 590,942
Vulcanizing mould, C. T Higgins. 590,573
Wagon brake, W. J. Skidmore... .. 590,74
Wagon dumping ap aratus, 0. G. Taber. 590,601
Wagon jack, L L. Thompson............. 590,
Waiting stand for dmmg tables, J. P. Keating 590,579
Warﬂmg frame, H. Eastwo0d............cocevuen.nn 590,
Was See Bottle washer. !
Watch, stem winding and setting, W. E. Porter.. 590,856
Water closet L(mk B. Crowell 90,0

Water motor, C. M. Kemp............
Water su ply regulamr J E. Crawley
Watertight bag, E. B. Young.........
Watelg)roof cloth and making
Wattmeter, rec
Weather stnp, J. H. Bller.
Weed cutter, E. V. Stine.
Welsbach or other light, G,
Welt seam trimming machme. French & Meyer
Wheel. See Sprocket wheel.

Wheel attachment A. N. Cross...

Windlass, F. H. Ayer...........
Windmill, J. P. F. Flal .............
Window cleanmg chau‘ or platform, T. Welch
Window screen, W. Scott

‘Wire machine, barb, C.
Wire stretcher, W. H. Grafford.. 5!
ere weavmg machine pull out G. H. Shella-

Wood sundmg and polishing machine, D. J. Lat
more

Wool drying a‘}]pamtus J. McCreath

Work bex, E. Johanson

Wrench. See Pipe wrench. Pipe or rod wrench.
Tapping wrench.

Wrench, J.W. Tuind....ooiiiiiiiiiiiiiiiiiiiniiann., 590,619
DESIGNS.
Airblast wing, E. Thomson........ccceveeeenuneannn. 21,693
Battery plate coupling, A. C. Robbins. 27,694
Belt, L.Sanders.............coueuuu.. 7,689
Brush holder, tooth A. A. Waite 7,690
Buckle body plate, . D. Kield... 7,688
Cabinet, J. C. Deal..... 27,709
Chandelier, J. Beesley...... 7,706
Clothes line link, M. Oliver.. 27,699
Flushing tank. J.D. Wilson.. 7,696

Game board, Klauber & Matz .

Glass or lens. J. Mark.... .27,701.,

Glass or light, J. Jacobs. .21,704, 27,705
Indicator board, F. J. Schloer . 21,707
Tace heading, J. A. Filer... 7,710
Lens, J. Jacobs................... 7,103
Pump casing, J. W. Brown, Jr... 7,698
Sad iron top plate, J W Conchar 7,100

Sash holder, J. E.

Spike, J. 1. Rlchards ........ 27,691

ehicle dash, H. H. Eames... ... . 27,692

‘Water meter case, G. B. Bassett. .. 271,697

‘Woven fabric, H. M. Bryce.........cccevivvivirnnanans 27 711
TRADE MARKS.

Bitters, N. Dexter & Brothers....... ................ 30.583
Compound for femalediseases, B. Nahm...........
Emulsion of cod liver oil with hypophosphites
lime and soda and guaical, C. H. Whitman.....
Medicinal plasters, N. C. B .
Medicinal plasters, J. W. Campion & Company
H. 8. Clark.
Ointments, T.J. Turner...............ccoevuenne
Peas, seed, D. Landreth & Sons..........
Piles or tablets Herb Medicine Company... .30501
Powders, pastes, salves, and pills, L. Sel ‘& Com-

. Tu
Remedles t‘or the treatment of the skin, eye, and
ear, and nervous and heart troubles and fe-
male complaints, H. A. Jackson..................
Remedy for use as a febrifuge, anodyne, and anti-
pyretic, Murray Drug Company.... ......cc.ceu...
Remedy for female complaints, M. Meyberg. oG
Tonics for brain and blood, T. J. Turner...........

A printed copy of the specification and drawing of
any patent in the foregoing list, or any patent in print
18sued since 1863, will be furnished from this office for
10 cents. In ordermg please state the name and number
of the patent desired, and remit to Munn & Co., 361
Broadway, New York. Special rates will be given where
a large number of copies are desired at one time.

Canadian parents may now be obtained by the 1n-
ventors for any of the inventions named in the fore-
going list, provided they are simple, at a cost of $40 each,
If complicated the cost will be a little more. For fvli
instructions address Munn & Co., 361 Broadway, New
York. Other foreign patents may also be obtainea.

Aumerican,
LEAD. ——un—

VIVES in seven swles EVERYWHERE

In 4% x4% or 4x5 or 5x7 sizes, from $5.00 to $30.00.
18 to 36 Glass-Plates, or 50 to 100 Cut Films fmabe Corricd in .y avE. .q08

loading, and exposed and changed in
broad daylight, without any extra outlay for holders. All sizes 80 simple and reiiable that any novice
is sure of good results. A full equipment ot Vive Metal Combination Plate and Cut Film holders are
included in the price of each Camera, and have no mechanical device to get out of order.
All Vivesare ﬂtted with beautiful, clear cut, sharp universal focus, quickest snap shot Lenses—none

better. Unequaled three time pneumatic finger release shutters. Bnllm.n t, square, centered finders.

2

VIVE

will carry and
expose

18 Glass Plates
50 Cat Films,

44 x 4%4 or any
smaller size
desired with-
out reloading.
These can all be
‘exposed in the
Camera with=
out pulling a
slide or wourking
any mechani-
cal holder de-
vice. 1t takes
the largest
pictures and
carries the
most of them
inthe smallest
¥ Camera con-

@ struction. Size
47% x 5 x 1§ out-
siue.

VIVES are
the only per-
fect, compact,
Y1 and universal
®hand Cameras
sold.

Taken with the $5 00 VIE.

THE NEW No. 4 VIVE, 4 x 5, $10.00 CAMERA.

The ONLY 4x 35 CAMERA with which you can
act Bour pleasure in exposing either 18 Glass Plates
or 50 Cut kilms that do not curl, or part of each.

Full re ulrement of Combination Metal HOLD*
ERS FREE, 1ve Patent Combined LENS
CAP and Diaphragms. Vive Patent Adjuste
able Focusing Magazine (for takmg large cabinet
size photographs). Two Large Brilliant, Square,

Centere inders, for taking either horizontal or
oblong pictures.

It is the cheap est and smallest, and will take the
largest number of pictures at one loading.

It is absolutely universal in its application, taking any
and all xinds of pictures, instantaneous and time, or
any outdoor or interior views.

With the new Vive Backed Plates and Films, the use
and weight of holders can be dispensed with at will.
They cost no more than piain ones, as listed bg all plate
and flm makers. Vives alone secure you this great
improvement and unique advantage.

Every instrument is fully guaranteed to do all we
claim, and to take as good pictures as samples mailed.

No. 4 VIVE—Size, 5 x 5% x 9% outside.

Before buying any other send 2-cent stamp for 1897 Art Catalogue, containing sample pictures; or 3 cents
extra for finely embossed mounted photograph.

HOME OFFICE, 702—155 La Salle St.,, CHICAGO.
Y. OFFICE, 207 Cable Bldg., B’'way. BOSTON OFFICE, 146A Tremont St.
| N VE N TIU NS blemes solved. Special macl m-
ery designed. Correspondence

solicited. Oluf Tyberg, 132 Nassau St., New York City

Experimental & Model Work

Cirs. and advice free. Gardam & Son, 45-51 Rose St.,N.Y.

STRONG CASTINGS, Quikpauner

WORK T0 ORDER.
ACME MALLEABLE IRUN WURKS BUFFALO.NY.

VIVE CAMERA COMPANY, ~.

Expe"m ental Pattern and Model Work, Optical,

etc., instruments, bicycle sundries.
EMPIRE NOVELTY WORKS, 402 E. 30th St., New York.

SPECTACLES {:

for new optical catalogue. 271 Wabas|

perfected and mechanical

F. E. BAILEY sells
pﬂax cheap. Wnte
Ave.,

MACHINES, Corliss Engines, Brewers’
and Bottlers’ Machinery. THE VILTER
G CO 899 Clinton Street, Milwaukee, Wis.

¢ a1l kinds d dand WE %AKEi THEEIBIg¥CLE ELECTRIC LIGHT, 3:40%3 .00

. of a nds designed and per- arriage Electric . e .

WORK M O D EL fected. Secrecy guaranteed. g Necktie Electric ng%] o 0O 5 1.50
ING Sey], 181 Madison St., Chlcaszo. Table Lamps for Battery 1.55

Agents Wanted. B~ Send for new Ca.talogue Just out.
OHIO ELECTRIC WORKS CLEVELAND, U. S. A.

pu

EXPERIMENTAL WORK AND MODELS

Special ms.chmexgé ools and dies. Secrecy guaranteed.

SAVED by sending for my 1897 Cata~
H. ROBINSON & 206 Center Street, New York Cily

logue and_Discounts on Architectural,
Building, Mechanical, Electrical, Scien-
tific and Technical Books, M, T
COMSTOCK, 23 Warret St., New Y ork

TELEGRAPHY AT HOME §

Edison Telegraph Outfit. Perfect working, practical iu-

strument. Not & toy. Endorsed by electricians. Includes

key, sounder, battery, material, complets course of lessons
£

A.EXPER! ENTAL WORK. BMALL MACHINERY|
WHEEL' MDDEL- I'ENHPWONW um%mu 8T N.Y,

MllDEI. AND EXPERIMENTAL WORK

for self and
boy or girl can learn it

or Any
Complete outfit, prepaid, $1.15.

Draughting, Pattern Work, Special Machiuery, etc. il
8. P, Denison, 143 Center St., New York City CRESCENT Er cokrack CO., Dept. Q" CHICAGO.
WOOD WORKERS |yoDERN PHOTOGRAVURE METH-
Chisels, Gouges, Turning Tools, | 0d8.—By Horace Wilmer. An interesting description of
BUCK Carving 'Too! Pattern Makers | the process of making phot ogravure plates for illustra-
BROS. Gouges. smd for Price List. | tions. Contained in SCIENTIFIC AMERICAN SUPPLE-
CAST STEEL MENT, No. 1007. Pricel0cents. To be had at this

BUCK BROS., Millbury, Mass. | oftice and from all newsdeulers.

How to Blllld a Home ———

Those 1ntending to build will tind the very best practical sug-
gestions and examples of Modern Architecture in the handsomest
Architectural Magazine ever published . .

«“The Scientific American
Building Edition.”’

Each number is illustrated with a Colored plate and numerous
bandsome engravings made direct from photographs of buildings,
together with interior views, Hoor plans, description, cost, locat.ion,
owners’ and architects’ names and addresses. The illustrations
include seashore, southern, colonial and city residences, churches,
schools, public buildings, stables. carriage houses, etc.

All who contemplate building, or improving homes or structures
of any kind, have in this handsome work an almost endless series of
the latest and best examples from which to make selections, thus saving time and money.

PusLisiep MonTuiy.  Suescriptions $2.50 a Year.
Semi-Annual Bound Volumes, $2.00 each.

For sale at all news sumds,
« e e s e s o o Orad

SincLe Cories 25 Cenrts.
Yearly Bound Volumes, $3.50 each.

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

© 1897 SCIENTIFIC AMERICAN, INC.
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“Wovertisements.

ORDINARY RATES.

Inside Page, each insertion, - 73 cents a line
Back Page, each insertion, = = %1.00 a line

IF"For somes classes of Advertisements, Special and
Higher rates are required.

‘I'he above are charges per agate line—about eight
words per line. This notice shows the width of the line.
and is set inagate type. Engravings 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 Thursdav
morning to appear in the following week’s issue.

“Magnolia”
. BEST ANTI-
s FRICTION METAL

MACNOLIA METAL CO.
266 & 267 WEST STREET, NEW YORK CITY.
CHICAGO OFFICE: LONDON OFFICE:
59 Traders’ Bldg. 49 Queen Victoria St., London, E.C. |

American

Waltham
Watches

are the most perfect
timepieces it is |
possible to make, and
they are sold at
lower prices than
foreign watches of
less value.

The «“ RIVERSIDE”
movement particu-

larly recommended.
For sale by all retail jewelers.

Drawings showing how to build a folding camera. A
practical paper by an amateur for amateurs. 4 illustra-
tions. ontained in SUPPLEMENT 1021, Price 10
cents. For Sale by Munn & (lo. and all newsdealers.

RALLEL CHBESLY&@ |
[ AR A psalias s
WOODWORKERS

are appreciating the

Gasoline Engine

Proof from nearly every State
and Territory of the Union, by addressing

CHARTER GAS ENGINE CO., Box 148, STERLING, ILL,
i = - oy

HOROUGH " INSPECTIONS”

AND
INSURANCE
AGAINEE' LOSS

DAMAGE
TO
PRODERTY
AND
LOSS-0OF: LIFG
AND
INJURY

TO-PERSONS
CAUSED-BY

STEAMBOILER-FXPLOSIONS

+J- M- ALLEN-PRESIDENT  'W-BFRANKLIN * VICE PRESIDENT
J-B.PIERCE-SECRETARY _¥-B-ALLEN - 22ViCE PRESIDENT

BICYCLE TIRE REPAIRING.—THE

Mending of Single Tube Tires.— A practical article illus-
trating the method of inserting %m.ches and plugs with
pliers and pluggers, together with rubber band pl ugging
and the use of puncture bands. $illustrations.
tained in SUPPLEMENT 1102. Price 10 cents.
sale by Munn & Co. and all newsdealers.

ESSOP'S STEE L &&
FOR TOOLS, SAWS ETC. ;
WM JESSOP & SONS L'2 91 JOHN. ST. NEW YORK- ]l

Con-
For

to make money with a Magic
Lantern or NStereopticon
isexplained in 250-page catalog

H ow describing apparatus & Views

free. McALLISTER, Mfg. Optician, 49 Nassau St., N. Y.

NDIACH OPTIGA

I G" CLIN

ST
ROCHE o™
UFACTURRs

ANUFAC

IS iy
RAPHIC PP

Scientific Qmerican,

WHERE CASH COUNTS |

GCREAT
SPECIAL

and $52.50 the set.

EN In A
s stopenic fucy
CTIoNARY |

UmE I, |
. ‘[\/OLUMEH.

Pour massive volumaes, each 9 én. wids, 11 1-2 én., -
long, 8 in. thick, containing 5,359 pages, 16,000 columns

clear type matter, 3,000 illustrations; 250,000 words de- _
z»d, 60,000 encyclopadic sopics. Weight, about 40 lbs. P

Qur great First Distribution Sale of the ENCYLOPZADIC DIC-
TIONARY leaves us with a few sets, in Cloth and Half-Russia bind-
ings that are slightly damaged.
but we hesitate to send them out as perfect sets at our regular price of $42.00

Rather than go to the trouble and expense of rebinding,
we have decided to make quick riddance of them to prompt buyers at about

ONE-SIXTH OUR REGULAR PRICES.

LIMITED TO
OCT. 31,
1897.

$8
$12
FOR CASH ONLY,

WE GUARANTEE vt o'

rubs or abragions on the binding. On some 1t will take close
examination to reveal it, and yet we cannot offer them as per-
fect stock, and our loss ghall be your gain. This is

Their practical value is not impaired,

t=7 The $42.00 Sets at

CLOTH BINDINC.

r= " The $52.50 Sets at

HALF-RUSSIA STYLE.

that these books are
perfect in every way,

The duplication of which is out of the question.

WHAT THE ENCYCLOPADIC DICTIONARY IS.

1t contains over 250,000 defined words—nearly twice as many as
the largest ** unabridged.” giving the history, derivation, spelling, pronun-
ciation, and varied meanings of each legitimate English word. Tt 18 now
accepted as an unquestioned authority wherever the English lan-
guage is spoken.

It is one of the best of all Encyclopwdias, because practically
useful as well as the latest and most scholarly. 30,000 encyclopadic
subjects —the Biitannica hasabout 27.000. Just th_ini{ of it ! The whole
range of human knowledge condensed for your instant use by such
world-famous scientists as Huxley, Proctor, and a hundred other edu-
cators of hardly less renown. It is a time=sa ver, for buslv men; a col=
lege education for plodding students: a brain developer for am-
bitious mechanics; an inexhaustibie treasure-house of information for
each member of every family. It easily takes the place of any balf dozen

POSITIVELY THE GREATEST BARGAIN EVER OFFERED

To the economically inclined who have heretofore thought they could not afford the
LATEST AND GREATEST OF ALL HOME LIBRARIES,

this is really a wonderful opportunity.

WHAT THE ABLEST CRITICS SAY.

“The Encyclopzdic Dictionary is a librar,
volumes; a_ton of diffusiveness reduced to
essence.”—Rev, Dr. Chas. H. Parkhurst.

~ It formsin itself a library for the busy man of affairs, the mechanic
ambitious to advance hirself 1n his line, or the student or apprentice just
making a beginning.”—Scientific American.

‘' Has no superior in any of the qualities that go to make up a good
dictionary. I give the work my hearty commendation.”—Ex-Judge
Noah Davis.

condensed into four
orty pounds of quint-

*“The work is undoubtedly an exceedingly useful and trustworthy
one.”—Sunday School Times.
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necessity.

than 20,

to make sure.

4

other reference books that could be named.

It is an ornament to any library; beautifully printed and sub-
stantially bound ; fourgreat volumes profusely illustrated, costing more
to produce, and never before offer déexcept during

our recent introductory sale) tor less than $4:2.00 to %5

HOW TO SECURE

§ charges are to be paid by purchaser.
will be 1mmediately returned.

It is truly a 1amily
ness.”

.50 a set.

money order ($12.00 if the

or express, as you may direct.

“ 1t has all the utility of a superior unabridged dictionary, and all the
practical usefulness of a 25-volume encyclopsedia without its diffusive-
Ram’s Horn.

“The skill and judgment with which the dictionary and encyclo-
pxdia have been blended can be appreciated only by comparing The
Encyclopadic with other dictionaries.”—Public Opinion.

THIS GREAT BARCAIﬁ. Send $8.00 by draft or

alf-Rusgin style is desired)
and the full set of four volumes will be forwarded by freight
All freight or express
Remitrances received after this special lot 18 exhausted
The limited stock at our disposal cannot last long and under no circum-
stances will an order be filled that reaches us later thun QOctober 31.
at practically half the cost of binding is to favor worthy applicants of small means ; hence, to protect
ourselves against book dealers, etc., we must decline to send more than 3 sets to any one party, and in
every case we must require the full nume and address of each person receiving a get.
styles of binding in this lot—Cloth and Half-Russia—about an equal quantity of each. Order at once,

Our purpose in selling these sets

We have only two

We refer to any Commercial Agency, or to any bank or newspaper in Philadelphia.

REMEMBER

These sets are precisely as good
for al) practical purposes as those
for which we are getting regular
prices. We guarantee that the
interiors are perfect, and the
bindings of our standard grade.
The most serious damage to any set
is no greater than might occur in a
single day’s use. This is actually

SY

DICA

TE PUBLISHING CO

DEPARTMENT 19,
sy 234-236 SOUTH 8TH ST.,

the chance of a lifetime.

PHILADELPHIA.

Designs,” a copy

Worth Having.

Do you intend to build? If so, you will re-
ceive great assistance in the selection of beau-
tiful Hardware from ‘‘Sargent’s Book ot
of which will be sent free
upon application to SARGENT & CO., 371 Cham-
bers Street. New York.

It is a very useful and time-saving novelty.
Instrument in cloth covered pocket case.
tions, postpaid $1.50. KEUFFEL &

oot

Manufacturers, 44 Ann Street,

with direc-
ER CO.,
New York.

’ s
l‘t;un NEW ﬂCLE OWITCAN'T a’aﬁjsf

BEATEN FOR QUALITY OR PRICE ~/0

¥'50%Carbon Pioneer Brand Steel Tube

Every Bicycle Manufacturer should use it.

Every Dealer should insist on having it.
Every Rider should demand it.

e this of
0% ke L

S507%

CARBON

STEEL

While WEIGHT FOR WEIGHT in a Bicycle our FIFTY CARBON Steel will last 8o long
e ——————————————— e ]

and TWENTY-FIVE CARBON Steel will last only so
NOTE THE FULL

The comparison which they graphically make indicates the result of the prolonged investiga-

CARBON

STEEL

long . .. ..

IMPORT OF THE PARALLEL LINES.

tions of the most practical experts of the world. X
That the tests in car own laboratory corroborate these results is merely so much to its credit;
that the same is true of actual trial on the road equally proves the trial to have been made in

bicycles of correct design and construction.

THE FACT REMAINS UNDISPUTED,

The Margin of Safety is Greatly Increased by the Use of This Tube.

Send for Catalogue.

THE POPE TUBE CO., HARTFORD, CONN.

© 1897 SCIENTIFIC AMERICAN, INC.

G g ey
; Cribune «

This instrument diviaes a circle into as many parts as
there are eighths or sixteenths of an inch in its radius}
by means of the points, which are marked *8” and “ 16.”

Bicycte

Tested and True.

The Easiest Running Wheel in the World.
0F™ Send fer Catalogue.

THE BLACK MFG. C0., ERIE, PA.
IMPERIAL BALL BEARING AXLE

A writrten guarantee with each set of axles.

97 PATTERN

= 8,000 sets in use.

. Indorsed by the leading
carriage builders.
Reduces friction 75 per
cent. One horse can do the workof two. Mechanicaily

perfect. Can be put on old or new work.

[ Write for our llustrated Catalogue and Testimo-
nials, which we send free on application. Imperial Ball
Bearing Axle Dept., 439 Wabash Avenue, Chicago, III.

Bicycles, Watches Guns, Buggies Hurness,

.
l Sewing Machines Organs Pianos Safes,Tools
Scales of sll varieties and 1000 other articles
4 Lists free Curcaco ScarLe Co . Chicago 11,
on Machinery

JANTI-RUSTINE -3

GoLping & Co. BOSTON, MASS.

PRINTING INKS

The SCILENTIFIC AMERICAN i8 printed with CHAS,
ENEU JOHNSON & CO.’S INK, Tenth and Lombard
Sts., Philadelphia, and 47 Rose St opp. Duane, New York

Preventr Ruxt






