!i T 1|

f
| O\ (I
|

N J
il |

I
| ‘“\,,,mmm[ \I
Il ‘;JMW‘)I \
\W %"“{ |

\ |
T —il]

T
il '.m;"ﬁa

e

b
b3
3
-’



224

Scientific Dmerican,

[APrRIL 11, 1891

te——

Stientific  American,

MUNN & CO., Editors and Proprietors.
PUBLISHED WEEKLY AT
No. 361 BROADWAY, NEW YORK.

A. E. BEACH.

0. D. MUNN.

TERMS FOR THE SCIENTIFIC AMERICAN.

One copy, one year, for the U. S., Canada or MexiCO.......... ....... $3 00
One copy, six months, for the U. S., Canada or Mexico. 150
One copy, one year. to any foreign country belonging to Postal Union, 4 00
Remit by postal or express money order, or by bank draft or check.
MUNN & CO., 361 Broadway. corner of kranklin Street, New York.

The Scientific American Supplement

Is a distinct paper from the SCIENTIFIC AMERICAN. 1''{E SUPPLEMKNT
Is issaued weekly. Kvery number contains 16 octavo pages. uniform in size
with SCIENTIFIC AMERICAN. Terms of subscription for SUPPLEMENT,
$5.00 a year, for U. S, Canada or Mexico. #$6.00 a year to foreign
countries belonging to the Postal Union. Single copies, U cents. Sold
by all newsdealers throughcut the country. See prospectus last page.
Combioed Rates.—T'he SCIENTIFIC AMERICAN and SUPPLEMENT
will be sent. for one year, to any address in U. 3., Canada or Mexico, on
receipt of seven dollars. To foreign countries within Postal Union, nine

dollars a year.
Building Edition.

THE ARCHITECTS AND BUILDERS EDITION OF THE SCIENTIFIC AMER-
ICAN is a large and splendid illustrated periodical, issued monthly, con-
taining tloor plans, perspective views, and sheets of constructive details*
pertaining to modern architecture. KEach number is illustrated with
beautiful plates, showing desirable dwellings, public buildings and archi-
tectural work in great variety. To builders and all who contemplate build-
ing this work is invaluable. lias the largest circulation of any architec-
tural publication in the world.

Single copies 25 cents. By mail,to any part of the United States, Canada
or Mexico, ¥2.50 a year To toreign Postal Union countries, $3.00 a year.
Combined rate for BUILDING KDITION with SCIENTIFIC AMERICAN, $5.00
a vear; combined rate for BUILDING EDITION, SCIENTIFIC AMERICAN
and SUPPLEMENT, $9.00 a year. To foreign countries, $11.50 a year.

Spanish Edition of the Scientific American,

LLA AMERICA CIENTIFICA E INDUSTRIAL (Spanish trade edition of the
SCIENTIFIC AMERICAN) is published monthly, uniform in size and typo-
graphy with the SCIENTIFIC AMERICAN. Every number of La America is
profusely illustrated. 1t is the finest scientitic, industrial trade paper

rinted \n the Spanish language. [t circulates throughout Cuba,the West

ndies, Mexico, Central and South America., Spuin and Spanish posses-
sions—wherever the Spanish language is spoken. #£3.80 a year, post paid to
any part of the world. Single copies 25 cents. See prospectus.
MUNN & CO., Publishers,
361 Broadway, New York.

B® The safest way to remit is by postal order, express money order,
pratt or bank check. Make all remittances payable to order of MUNN
& CO,

¥® Readers are specially requested to notify the publishers in case of
any failure, delay, or irregularity in receipt of papers.

NEW YORK, SATURDAY, APRIL 11, 1891

Contentes.
(Tlinatrated articles are marked with an asterisk.)
Launches, fast...............

226
Mining in the Rocky Mount. ns. 231
Moon of Jupiter, a double. .. 22

Anti-fouling composmon for%2

Blcycle, the Lovell*
Blind hinge, Porter’s*

Books and publications, new.... 234

Building in Amerlca.............. 229

Canal boats, haulage of by loco-
motives "

Combustion .
Convicts in the United States.
Court of Appeals, the new Cir-
cuit
Dehorning tool, lngraham
Drawer stop, Levy 8*
Fgg tarifl, beating the .

Electricity in foreign countries
Electroplating the dead*..... 2
Envelope moistener, Kingsley’s* 2

Navy, build up the
Notes and Queries..
Pasgfnuex train, Pullman,a nota-

224
N

Pasteur Institute, the New York 230
Patent centennial the....... .... 224
Patent fees, the reduction of ... 224
Patents granted, weekly record.. 235
Photography as it was and is.... 228
Pipe hanger, Scott’s*
Population, possible growth of.. 224
Railroad train, * the ghost ¥ 223
Rubies, artificial
Qawdu% utilization of
Ship rmlway Chignecto.
Shipping subsidies in France..
Stones, large quarried
Steam engineer, duties of the....

Kishing ground. a winter 2 | Telephonerates........ ..........
Fruit packing press, Randall’s*.. 233 ’l‘lmber. Drotectmg from the
Furnace sawdust feed, auto- | teredo.......... .............. 229
matic*........... .... 23 Tnmb ot bL Francis Xavier...... 229
Girth fastener, McKarlane’ s ... 26| T russ, Brownlow & Warner’s*... 233
Great lakes, traffic of the..... 227 | Tunnel Building .28
234 | Venus, spots on

Inventions, recently patented
Inventions, signaling, new.
ed for

TABLE OF CONTENTS OF

SCIENTIFIC AMERICAN SUPPLEMENT
No. 797.

For the Week Ending April 11, 1891,

Price 10 cents. For sale by all newedealers

PAGE
I. ARBORICULTURE.—The Black Knotof Plumand Cherry Trees.
—By BYRON D. HALSTED.—A very bad affection of fruit trees, the
difficulty of coping wit.h it, and the examination of its nature and
mode of propagation.—7 illustrations.......... . c.oiiiiiiiiiiiiian.. 127
The Peach Yellows.—A very serious menace to peach culture in
Western New York, and present investigations by United States
government on the subJecL ..............................

II. ARCHAEOLOGY.—Recent Discoveries at Thebes.—Recently dis-
covered mummies and funeral coffers near the plainof Thebes.—A
most valuable discovery.—2 illustrations..........coe vevivininiinnenns 12738

III. CHEMISTRY.—Jubilee of the Chemical Society of London.—
Continuation of the account of the jubilee of the Chemical So-
ciety of London, presentation addresses and illustrious visitors
thereto.—Concluding ceremonies... .. .....cooiiuiiiiiiine coivnennnn, 12740

IV. CHRONOLOGY.—A Perpetual Calendar.—By R. W. MCFARLAND.

—An interesting example of a calerdar avaiiable for use for any
1APSE Of LIIIC. eennttieeetteieeaeeaeuaeeneens ctienaeenereaeneenasensenns 12728

V. CIVILL ENGINEERING.—Removalof Barth by Means of Scrapers
—A very full treatment cf a subject of interest to all dwellers in
the country and to contractors, the various designs of scraping
machinesand methods of using them upon roads and elsewhere.—
35 illustrations...

VI. ELECTRICITY.—Electrical Units of the Present and Future.—
By Prof. FRANC!S B. CROCKER.—A recent address before the
New York Electric Club. giving the basis of the present units ot
electricity.—Notes of the determinations of their value and of
units needed for the future.—A suggestion tor naming a unit
after Benjamin Franklin....... coooois coiiiiiiiiiiiiiiiiiiin ciienes

12136

VII. FINE ARTS.—Pyrogravure.—A development of the old hot
poker method for producing designs.—The application thereto ot
aga’d lame.—2 illustrations... ........iiit tiiiiiiiie teiiiiiiiee. en 12727

VIII. MISCELLANEOUS.—Associated Journalism.—By PAUL WII.-
COX.—An interesting article on the subject of the making up of
newspapers and the syndicate system ot supplying matter.........

Iodine as a Detective.—A method of detecting erased signa-
tures on paper by the use of indine.—A valuable suggestion.. 12127
Liquid Fuel in Ocean Steamers.—Note by Capt. W. V. CAR-
D T 07 0 P 1
** Nickel.in-the-Slot ” Machines. -By W. L. AUGHINBAUGH.—
Curious instances ot the antiquity of this class of machines, and
examples of them and of more modern designs for the same.—
14 1UStrations. .. cuuiiiiiiiii it iies direeiiee trrieeriee e erees

12728

IX. NAVATL ENGINEERING.—Some Recent War Ship Designs for
the American Navy.—By J. H. BILES.—A very valuable review
of the present aspect of the United States navy.—The probabxh-

ties of the future.—All criticised from the English standpoint.... 12782

THE REDUCTION OF PATENT FEES,

The patent system of this country was established
‘‘to promote the progress of useful arts,” as set forth
in the title of the creative act of April 10, 1790. This
wise purpose has been most grandly accomplished, and
we have become a nation of inventors. It was prob-
ably no part of the original design that this system
should be a source of revenue to the general govern-
ment, yet so greatly has the business of the Patent
Office been extended that we are officially informed in
the last report of the Commissioner of Patents that
there was on January 1, 1891, the sum of $3,872,745.24
in the treasury of the United States which had been
received from the Patent Office in excess of itsrunning
expenses, and that the excess for the single year of
1890 was $241,074.92. This surplus has been taken from
the pockets of inventors for fees. Every inventor pays
a first fee of $15 when he makes an application for a
patent, and a final fee of $20 before his patent can
issue. Now, while this large surplus may be proof of
the prosperity of the Patent Office, it is also proof that
inventors are paying more in fees than is necessary for
the support of the systemn as at present managed, and
more than is necessary to accomplish the design of its
institution. Of course, the cheaper patents can be
obtained, the greater the number that will be applied
for, and the more will the inventive business of the
country be stimulated, and the greater will be * the
progress of useful arts.” That the present tariff of
fees is too high seems to be proved by the report
already mentioned, in which it is stated that the num-
ber of patents withheld for non-payment of final fees
during the year 1890 was 3,559. In other words, 3,559
inventors who had paid their first fees of $15 each, or
$53,385 in the aggregate, after their applications had
been granted failed to pay their final fees, and for-
feited their patents and the money already paid. How
many were too poor to pay cannot be told, probably
a large proportion. The number of patents issued in
1890 for inventions, exclusive of designs and reissues,
was 25,284. If a reduction of $10 in each of these
final fees had been made, the total reduction would
have been $252,840, or a little more than the surplus
for that year, and it is probable that if such a reduec-
tion had been made, enough more of the final fees that
were forfeited would havebeen paid to havemore than
made up the deficiency. From this resume, believed
to be a correct statement of the facts, it seems evident
that a reduction of $10 might safely be made in the
fees in each case of obtaining a patent, thatit would be
a boon to the inventor, and would ‘‘ promote the pro-
gress of useful arts.”

—_—————-.er—
BUILD UP THE NAVY,

In 1886 the House Naval Committee were of the
opinion and recommended that the government should
at least create a navy that would be of respectable size
and that it should demonstrate its capacity to increase
rapidly to any required extent.

In what manner can such proposed rapid increase be
provided if substantial encouragement be not giveu to
our manufacturers to enable them to maintain the
most improved modern plant for such work? What
incentive will these manufacturers have to keep in
hand the mechanism for this magic expansion unless
appropriations are continuous and liberal ? It would
be impossible to exercise too great impartiality in the
recognition of those who risk their wealth and reputa-
tion in the vast undertakings thus far so inadequately
provided for.

The silver men are so eager for the success of legisla-
tion that will guarantee a market for their mines, and
the farmers are so clamorous for the political control
which they believe will secure for them an outlet for
their produce, that they cannot pause long enough to
realize that a liberal naval policy will, by the aid of its
insurance and mechanical education, assure an increase
of the output of the mines of the one and the more
rapid and secure transit of their grain for the other.
These and other important advantages would be at-
tained by a policy of generous appropriations for in-
creasing the strength of our navy.

Since 1861, when a wooden ship could be built and
armed with iron smooth-bore guns in {h7¢e months,
thirty years have passed, during which time the most
prominent European powers have adopted and de-
veloped the mmodels, suggestions, and conceptions that
were the direct fruit of our civil war, and which have
produced radical alterations and transformations in
vessels of war.

As many years are now required as months formerly
to build and armm a modern battle ship. What folly,
therefore, to talk of creating a navy in an emergency.

If we are to have a navy at all, let us have one that
can whip the enemy if we must fight, and one that
will be a school of the highest form of mechanical edu-
cation if we shall be blessed with peace.

The country’s naval strength cannot be reached and
maintained by impetuous and spasmodic effort; it can
only result from a well determined programime of such
magnitude and duration as will induce our manufac-
turers to make the requisite provision for such a sup-
ply as will secure and reward their best efforts.
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What is needed is a legislative encouragement that
will secure for the nation the ripest fruit of our ablest
mechanical minds, ready and willing to acquire and
impart the education that such a policy must entail.
Congress encourages medical development, agricultural
development, makes special legislation for mining and
opens the treasury for thousands of ineasures of greater
or less importance; why not give equal stimulus to the
new industries that have become so necessary and
prominent a factor in the development of our new
navy ?

Whether these expenditures are needed from the
standpoint of insurance, for ‘‘no man objects to pay-
ing money to have his house insured against fire,
though he never expects it to be burned, nor should he
object to the slight tax necessary to insure his house,
his business, his country, against the transgressions or
the possible transgressions of an enemy,” or whether
from thestandpoint of avoiding temptation, for ‘“‘there
is no greater temptation to malevolents than an un-
defended people, a country with unprotected shores is
an invitation to all the thieves and robbers of the
world,” or whether from the standpoint of education
in the mechanical arts, to which we wish to give par-
ticular prominence, the work of protecting our nation.
its people and its wealth, should go on vigorously and
the requisite lines of naval and shore defense pro-
vided without delay. This done, and we shall be a
nation anxious for peace, ready for war.

—_—— - ———
THE PATENT CENTENNIAL CELEBRATION,

The significance of the exercises connected with this
celebration touches almost every departinent of human
activity, and it is dificult to exaggerate the import-
ance of their real meaning. Coming so gradually as
we have to a realization of the vast results which have
been but a natural outgrowth of the establishment of
our patent system, one does not immediately perceive
how great has been the actual progress, a conviction
of which is most forcibly borne in upon the mind when
it is remembered that it is only a hundred years ago
that President George Washington signed the original
law putting the patent system on a permanent basis.
The present anniversary of this day is, therefore, fit-
tingly marked in the programme of exercises for the
week by an excursion to Mt. Vernon and an address on
“ Washington as an Inventor and Promoter of Im-
provements,” while the programme for the evening
of the same day includes a meeting presided over
by the inventor who has given his name to the
telephone. And the subjects of the papers of this
evening—could they but be looked upon in the light
which was vouchsafed our legislators of a hundred
years ago—what would they not suggest of the mar-
velous and incredible ? One of these papers of itself
covers a wide scope, and touches upon many separate
branches of inventive activity. It is entitled * The
Relation of Invention to the Communication of Intel-
ligence, and the Diffusion of Knowledge by Newspaper
and Book.” This rather Baconian title, however, wide
as its scope, by no means trenches on the subjects of
other speakers, as the literary feast provided by the
programme has many other equally interesting and
comprehensive papers. The most important of these
we shall endeavor to lay before our readers, in whole
or in part, at an early day.

—_— e ———————————
Waves Caused by Explosions,

Methyl nitrate, CH:NOQOs, may give by explosion CO,
+CO + N.+ 3H:0, or2CO; + N; H: 4+2H.,0. In both
cases the volume of the gas generated is the same, viz.,
1,028 liters for 1 kilogramme, the heat of decomposition
being 1,451 calories. These numbers are very nearly
the same as those furnished by nitro-glycerine and
gun cotton. The pressure developed when 1 Kilo-
gramme of methyl nitrate is exploded in a vessel of 1
liter capacity is no less thar 11,000 kilogrammes per
square centimeter. The author has attempted to
measure the velocity of propagation of the waves, but
the vessels employed were always broken by the shock.
A calculation shows that the resistance offered by the
vessels only increases with the thickness up to a certain
limiting pressure. The pressure developed above this
limit has infinite force. Hence nothing can resist it.—
M. Berthelot, Academy of Sciences, Paris.

-
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Sustaining Capacity of the Great Republic,

According to a recent census bulletin, the ratio of
land and water surface is 98'16 and 1'84 per cent re-
spectively. This bulletin also gives the area of the
States and Territories by counties, and the classifica-
tion of the latter by sizes. The average number of per-
sons to each square mile of the land surface of the
Union is 21-08.

As illustrative of the sustaining capacity of the
United States, the bulletin says that if Texas, the
largest State in the Union, was as thickly populated as
the State of Rhode Island, it would have 83,523,628 in-
habitants, while if the United States had a density of
population equal to that of Rhode Island, the popula-
tion of the Union, instead of being 62,622,250, would
reach the enormous sum of 945,766,300, or nearly two-
thirds of the present population of the world.
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Those whose association of ideas with the name of
P. T. Barnum are only of the street parade, canvas
tent and hippodrome can hardly realize the fact that
in Bridgeport, Conn., where his home has been for
many years, people think of hin mainly as a most
kind-hearted gentleman and public-spirited benefac-
tor. His gifts to the city are numerous and munifi-
cent, and he has recently crowned them all by pur-
chasing an ample lot centrally located and beginning
the erection of an elegant and spacious edifice which
is his gift to the Scientific and Historical Societies of
Bridgeport. More than a year ago he had informed
those societies that he had remembered them in his
will to the amount of $200,000 ; but his sensible con-
clusion has been to becomne, as far as possible, his own
administrator, and hence the immediate erection of
the building now briefly deseribed. In style it will be
purely Romanesque, with abundant ornamentation.
At the angle of the streets there will be a grand dome,
flanked by balconies. An historic frieze, with figures
half life-size, will extend between the cornice of the
dome and the top of the circular windows of the third
story. Its five panels will set forth the various stages
of the municipal career from colonial tines down to
the present day, and the medallions in the interspaces
will be emmbellished by likenesses of eminent men. The
material for the frieze will be terra cotta, and the in-
tention is to make it a fine work of art. The upper
parts of the dome and towers will be covered with
copper, while the remainder will be tiled. At the
apex of the dome there will be a gilded eagle. Back
of the main dome will stand an observatory for astron-
omical purposes. The ground floor will be given up to
stores, the rental from which will go to maintain the
expenses of the building. The entrance to the Scien-
tific and Historical rooms will be a gateway through
the square tower on the right. The division be-
tween these rooms will be merely an open
screen of arches and columns, so that free aczecess can
be had to any part of the floor, with the exception of a
small hall intended for the use of the city medical so-
ciety, and another room for business meetings. Under
the observatory will be a fire-proof vault, in which
may be stored specially precious reliecs and scientific
specimens. Tle staircases and division walls are also
to be fire-proof. In the third story will be a long
hall lighted by sky lights, adapted for a picture gal-
lery. Alargeroom in the east wing will be devoted to
exhibits of the two societies, while the auditorium for
lectures will occupy the dome, but with sliding doors
making the entire floor available when there may be
occasion for so much space. The building material
will be red sandstone, and the edifice will be a perfect
model of its kind.

—_— et —

Barnum Institute of Science and History.

Site of the Chicago World’s Fair,

President Lyman J. Gage, of the Chicago Board of
Directors of the Columbian Fair, recently mmade an in-
teresting report upon the progress made duringthe
past year, from which we extractthe following particu-
lars as to the grounds, buildings, and transportation
facilities :

The South Park system consists of two great parks
connected by the Midway Plaisance, a strip of land a
mile long and 600 feet wide, and united by boulevards
with the heart of the city and with the West Side and
North Side parks. Both Washington and Jackson
Parks, and the Midway Plaisance, as well, have been
placed at the disposal of the Columbian Exposition.
The South Side system of cable cars connects with the
two parks, and the Illinois Central Railroad passes
near the western boundary of Jackson Park, and, with
other roads, will be directly connected with the Fair
during its continuance.

By reason of the greater picturesqueness of the lake
shore site and the superior accessibility of Jackson
Park, both by water and land, and for the additional
reason that being now for the most part unimproved
it is more readily adaptable to the purpose, Jackson
Park has been chosen as the principal site of the Fair.
The eighty acres at the north, which are now laid out
and under cultivation, form but a small fraction of the
entire area of this park, which extends a mile further
soath, broadening constantly along the curving shore
of the lake. In this unimproved portion, much of
which is thickly wooded with native trees, the ground
is being prepared for a system of lagoons and canals
from 100 to 300 feet wide, which with the broad, grassy
terraces leading down to them will pass the principal
buildings, inclose a wooded island 1,800 feet long, and
form a circuit of three miles navigable by pleasure
boats. ]

These canals, which will be crossed by many bridges,
will connect with the lake at two points—one at the
southern limit of the present improved portion, and
the other more than half a mile further south, at the
great main court of the exposition. At this point, ex-
tending eastward into the lake 1,200 feet, will be piers
which will afford a landing place for the lake steamers
and inclose a harbor for the picturesque little pleasure
boats of all epochs and nations which will carry pas-

sengers along the canal, stopping at numerous landing
places.

This harbor will be bounded on the east, far out in
the lake, by the long-columned facade of the Casino,
in whose free spaces crowds of men and women, pro-
tected by its ceiling of gay awnings, can look east to
the lake and west to the long vista between the main
edifices as far as the gilded dome of the Administration
Building. The first notable object in this vista will be
the colossal statue of Liberty, rising out of the lagoon
at the point where it enters the land, protected by
moles which will carry sculptured columns emblemati-
cal of the thirteen original States of our Union. Be-
yond this, beyond the first of many bridges, will lie a
broad basin fromm which grassy terraces and broad
walks will lead on the north to the south elevation of
the enormous Main Building, and on the south to the
structure dedicated to agriculture.

The main building, extending northwestward a third
of a mile, will be devoted to manufactures and liberal
arts, and will receive from all nations the rich pro-
ducts of modern workmanship. Recalling, architec-
turally, the period of the classic revival, it has the vi-
vacity, the emphatic joyousness of that awakening
epoch. Thelong, low lines of its sloping roof, sup-
ported by rows of arches, will be relieved by a central
dome over the great main entrance, and emblematic
statuary and floating banners will add to the festive
character. The north elevation of the classic edifice
devoted to agriculture will show a long arcade behind
Corinthian columns supporting a series of triple arches
and three low, graceful domes. Liberally adorned
with sculpture and enriched with color, this building,
by its simplicity, refinement, and grace, will be idyli-
cally expressive of pastoral serenity and peace. At
its noble entrance a statue of Ceres will offer hospi-
tality to the fruits of the earth. Beyond it, at the
south, sixty-three acres of land will be reserved for the
live stock exhibit.

The lofty octagonal dome of the Administration
Building formus the central point of the architectural
scheme. Rising from the columned stories of its square
base 250 feet in the air, it will stand in the center of a
spacious, open plaza, adorned with statuary and foun-
tains, with flower beds and terraces, sloping at the east
down to the main lagoon. North of the plaza will
be two buildings devoted to mining and electricity, the
latter bristling with points and pinnacles, as if to en-
trap from theairthe intangible element whose achieve-
ments it will display. South of the plaza will be
Machinery Hall, with its power house at the southeast
corner. A subway at the west wall will pass under the
terminal railway loop of the Illinois Central road to
the circular Machinery Annex within. North of this
railway loop and along the western limit of the park
will be the Transportation Building. Still further
north, lying west of the north branch of the lagoon at
the point where it incloses the wooded island, will ex-
tend the loug shining surfaces and the gracefully curv-
ing roof of the crystal palace of Horticulture. Follow-
ing the lagoon northward one will pass the Women’s
Building, and, eastward, will reach the island devoted
to the novel and interesting fisheries exhibit, shown in
an effective low-roofed Romanesque structure flanked
by two vast circular aquaria in which the spectator
can look upward through clear waters and study the
creatures of the ocean and river. This building will be
directly west of the northern opening of the system of
lagoons into Lake Michigan, and in a straight line with
the Government Building and the Main Building,
which extend along the lake shore to the southeast.

North of the lagoon which bounds this fisheries
island lies the present improved portion of Jackson
Park, which will be reserved for the buildings of the
States and of foreign governments. The Illinois build-
ing will oceupy a commanding position here, its classic
doiue being visible over the longlagoon from the central
plaza. Along the Midway Plaisance will be placed a
nuwmber of special exhibits, like the historical series of
human dwellings, reproductions of famous streets, ete.,
and it is probable that some of these may overflowinto
Washington Park. At the junction of the Midway
Plaisance with Jackson Park is the site chosen for the
Proctor tower, which, rising 1,100 feet into the air, will
command a majestic view of the beautiful groundsand
buildings, brilliant with light and color, and the great
city lying between boundless levels of land and sea.

Thus the various portions of the exhibition will be
equally accessible by water and by land. The traveler
may come by carriage, by cable, or by rail, and be car-
ried from one section to another on the elevated roads
which will connect and perhaps penetrate the build-
ings, or follow the broad footways which will surround
them. Or he may arrive by steamer fromthe lake and
board one of the gay boats which will glide from build-
ing to building along the lagoons. But by whatever
path he comes he will behold a scene of commanding
beauty—noble edifices grouped with consumiate art
in grounds admirably disposed. The genius of the late
consulting architect and his eminent coadjutors will
here proclaim to the world the supremacy of American
architecture and the artistic resources of the new world
Columbus discovered four centuries ago.
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Inventions Called for,

On February 20 last a collision took place in the
underground railway tunnel of the Harlem Railway
Company at 85th Street, New York City, by which six
persons were Killed and several injured. The casualty
was due to a rearward collision; an express passenger
train going thirty miles an hour ran into the rear cars
of another train moving in the same direction at six
miles per hour. The cars of the slower moving train
were telescoped and wedged together into a shapeless
mass, a stove was upset and fire instantly added to the
horror of the scene. The slow train wasnearly empty,
as it was on its way to the cleaning yard. Nearly all
those who were upon it were hurt or burned to death.
The tragedy was due to lack of audible signals. The
railway is admirably equipped with theelectrical block
system of signals, with brilliant signal lights, but these,
owing to the steam and swmoke which fill the tunnel,
could not be seen. Hence the sad result. It seems this
most dangerous condition of things has been allowed
to exist for years, with liability to accident at any
moment. The fire was due to the car stove. Great
public indignation was occasioned when this fact was
made known. The officers and directors of the New
York, New Haven and Hartford Railway Company
were arrested, have been indicted, and will be tried.
The New York State law forbids the use of stoves in
cars on any railway of more than fifty miles length.
As the cars of both the trains that collided are owned
by the New York & New Haven Railway Company,
which does not run for fifty miles within the State, it is
thought the directors cannot belegally punished. But
an attempt to do so will be made. The New Haven
Company has not yet fully adopted steam hea.ting.

The Grand Jury of New York state that some new
systewm of audible signals is absolutely required. Here
is a chance for inventive genius. It is hoped practical
inventions in this line will soon be forthcoming. This
is the way the jury presents the matter :

‘“The Grand Jury has been made satisfied that the
present system of signaling in the Grand Central tun-
nel of the Harlem Railroad is inadequate. A part of
this inadequacy is due to conditions of fog and smoke,
which serve to obscure the signal lights. Some effi-
cient system of audible signaling ought therefore to
be added—some connection with the danger signal,
which, in contact with the locomotive, should sound
an alarm within the locomotive cab, as an unmistaka-
ble notification to the engineer that the danger signal
is set against him. We further recommend that the
State Railroad Cormpmissioners be immediately em-
powered and directed by the Legislature to recommend
and require such further improvemnents and means to
public safety throughout this entire tunnel system as
can be skillfully devised.”

Judge Fitzgerald told the Grand Jury in discharg-
ing them that their action in the tunnel collision case
had met with public approval, and is recognized on
all sides to have been dictated by a high sense of the
duties and responsibilities attached to their body.
‘*Copies of the presentment,” he said, ** will be for-
warded to the railroad comnissioners, to both
branches of the legislature, and to the Governor of the
State, with a view of accomplishing any further legis-
lation that may be necessary in order to compel those
who are intrusted with large public franchises toadopt
the best and most improved methods to secure public
safety.”

New Signaling

—_—_————r——— .
Artificial Rubies.

The experiments of MM. Fremy and Verneuil on the
artificial production of rubies have been in progress for
some years, but it appears from their recent communi-
cation to the Comptes Rendus that they have now suc-
cessfully overcome the difficulties which attend their
manufacture, and are obtaining much larger crystals.
The artificial rubies have already been employed as
pivots.in watches, and are said not to be inferior to the
natural stones in hardness. The process consists in
heating alumina and a trace of potassiumm bichromate
with barium fluoride or a mixture of fluorides of the
alkaline earths to a high temperature for several days.
Recent progress has been due to the discovery that the
addition of a small quantity of potassium carbonate to
the mixture, so as to render the fused mass alkaline,
facilitates the formation of the crystals. It is believed
that the crystals are produced directly from the inter-
action of the volatile compounds produced, and by em-
ploying crucibles of several liters capacity in gas fur-
naces as much as 3 kilos., or 615 pounds, of rubies are
obtained in a single operation.

_ -

THE Lick telescope is the most powerful glass in the
world. It is reported the observers at Mount Hamilton
have lately kept a sharp eye turned upon the shadow
of one of the moons of theplanetJupiter. Thisshadow
seemed double, indicating that the tiny moon which
cast it is also double. Since the first hint of the dis-
covery many observations have been made through
the Lick glass, all tending to confirm the original im-
pression, to wit: That this particular satellite of the
greatest of the planets is double—a dot of a moon re-
volving around the main moon.
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A TOOL FOR DEHORNING CALVES,

The illustration shows a tool specially designed for
conveniently and rapidly cutting out the horns of
calves in such a way as to destroy all future growth of
It has been patented by Mr. Charles T.

the horns.

INGRAHAM’S DEHORNING TOOL.

Ingraham, of Dwight, Ill. The tool has two knife
arms connected with each other by a pivot pin, and
bearing segmental knives with V-shaped edges, as
shown in Fig, 1, the edge of one knife being adapted
to fit over the edge of the other knife. On one arm is
a handle, by means of which the operator holds the
tool in the desired position when a horn is to be cut
out, which is effected by striking on the outer side
of the other arm with a mallet, as shown in
Fig. 2, a stop on the inner side of each arm
limiting the inward movement of the knives. The
knife on the arm which is struck by the mallet is
designed to enter the skin and cut out the horn be-
neath it, coming out on the opposite side, and leaving
a concave opening, on account of the dished form of
the knives.
_ . tr—
Fast Launches,

Included in the work turned out this winter by the
Herreschoffs, Bristol, R. I., is the Mississqui, a steam
launch 48 feet long and 74 feet wide, built for W.
Seward Webb for use on Lake Champlain. Her hull
is mahogany. Her speed on trial was 194 miles an
hour.

A steam yacht, 112 feet long, is now building for
Wm. R. Hearst, a son of the late Senator Hearst, of
California. She is to have a required speed of 25 miles
per hour. A steam yacht, 98 feet long, is building for
E. D. Morgan, of New York, the speed required being
23 1uiles an hour. A small steam launch, to be used as
a yacht tender, is building for a New York gentleman.
—Boston Globe.

_ ——,tr-—
AN IMPROVED PIPE HANGER.

The illustration represents a simmple and inexpensive
hanger whereby pipes of any size may be conveniently
put up without the aid of a blacksmith, so as to be sub-
stantially supported and present a neatly finished ap-
pearance. It consists of a hook whose shank has holes
at an angle with each other, the hook being supported
by a rod adapted interchangeably to either of the
holes, while the wall plate also has holes at angles with
each other to receive and sustain the hangerrod. Figs.
1 and 2 show the hanger as used to support a pipe from
the ceiling or from aside wall, and in the employment
of extra hooks. The wall plate, also, has backwardly
projecting spurs or teeth, to be driven into the wall to
temporarily sustain the hanger prior to effecting a per-
manent fasteuing, and the central part of the hook

=0 el /
SCOTT'S PIPE HANGER.:

body is perforated parallel with one of the shank
holes to receive an additional sustaining spike, which
may be used simmultaneously with the hanger rods to
support a heavy pipe, as shown in Fig. 1, the spike
support alone being employed in Fig. 3. A heavy line
of pipe may be supported from either the floor or the
ceiling in the mmanner shown in Fig. 4, the hooks being
bolted together to nearly encircle the pipe.

Further information relative to this improvement
may be obtained of the patentees, Messrs. Frank G.
and George L. Scott, No. 24 Spring St., Newport, R. I.

_— ———pt o —

A SELF-ADJUSTING GIRTH FASTENER.

The illustration represents a simple and durable
girth fastener adapted for general purposes, which is
self-adjusting and self-locking, and readily tightened
or loosened without the use of buckles. It has been
patented by Mr. William T. McFarlane, of Stockton,
Utah. Fig.1 is a front view of the immprovement, with
a strap held thereby, in closed position, and Fig. 2 is
an open side view. The fastener has an arm with one
end formed into a hook adapted to be hooked on to a
ring secured to the saddle tree, while the lower end of
the arm has a handle, the arm being opened between
the handle and hook and provided with three trans-
verse bars. The end of a strap is secured on the upper-
most bar, and the strap is passed downward under a
cross-bar of an open frame connected by suitable
links with one end of the belly-band. The strap
is afterward passed upward over the lower cross-
bar of the arm, thence downward under a second
cross-bar of the frame, the free end of the strap
being then extended upward loosely over the middle
cross-bar of the arm. The strap is locked in place by
the middle cross-bar, on account of the several layers
of the strap lying close to each other, the pull being

McFARLANE’S GIRTH FASTENER.

exerted in line with the strap, and, as no buckles are
used, chafing or otherwise injuring the animal is en-
tirely prevented. The two lower cross-bars, and the
lower one of the upper bars, are preferably provided
with friction rollers to ease the movement of the band.

&
&

AN IMPROVED ASTRONOMICAL MIRROR.

The accommpanying illustration represents details of
construction whereby concave mirrors of long focus
may be readily produced from plane-faced mirrors, ac-
cording to a patent issued to Mr. Dennis O'Brien, of
Oswayo, Pa. Fig.38/s a small view of a six foot tele-
scope tube of severty-two feet focus, of which M is
the primary focus and also the inside focus of the con-
vex hyperbolic mirror, E, whose outside focus, D, re-
ceives the enlarged and perfected immage of the object,
the ilnage at D being as large as that formed by a
single objective whose focal distance is 1,650 feet. To
make such a reflecting mirror, a pan is employed for
securing to the end of the tube and properly bending
the plane mirrors, Fig. 1 being a rear view and Fig. 2
a sectional view of such a pan, which is three-eighths
of an inch deep and half an inch thick, of a flanged
construction, to give rigidity and lightness, and with
marginal holes for bolting it to the tube and to facili-
tate handling it with tackle. The pan and mirror are
designed to weigh only about 1,000 pounds. Fig. 4
shows the central disk, witha threaded tube to engage
the threaded central aperture in the pan, against
whose plane bottom it jams the mirror, unequal curva-
ture being corrected by interchangeable set screws,
R R, of which there are a number all over the rear of
the pan, as indicated in the sectional view, Fig. 2.
Convection is designed to be aided by meauns of cur-

=
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tains over the primary, and man holes are formed in
the lower end of the tube for dusting, ete. The con-
vex mirror, E, is designed to be adjustably arranged
in such way that its focal distance may be changed
either way as desired by the observer without leaving

O0’BRIEN’S ASTRONOMICAL MIRROR.

his position. Those desiring further information in
regard to this invention are referred to the Business
and Personal column of this issue.

REVERSIBLE BLIND HINGES.

The illustration represents some blind hinges pat-
ented by Rev. Lansing Porter, of Auburn, N. Y. The
blind is suspended on the upper hinge, which leaves
the lower hinge free from horizontal bearings, and,
consequently, free from friction. On account of this
structure and combination, the lateral movements of
the lower end of the blind, in locking and unlocking,
are made with great ease. This combination likewise
results in strictly horizontal movements, thereby doing
away with the necessity of lifting the blind. The act
of locking the blind in open position is also free from
friction, and is effected by the gravity of the revolving
blind causing the shoulder in the rear of its pintle to
travel the eccentric edge of the ear-shaped knuckle,
thereby permitting the angle on the pintle to swing
around the projection in the center of the slot, en-
abling that pintle to hold its twin pintle for the mo-
ment beyond the catech, thus avoiding contact and
click and wear. Those hinges are also reversible, and
can be used on one blind the same as on the other.
The twin pintles in thé lower hinge are invested with
double functions, and are so constructed and located
as to serve their different purposes interchangeably.
While one of these serves as a pintle and the other as
a lock on one blind, on: the other blind they exchange
functions. The same holds true in regard to the two
shoulders in rear of the pintles, which also act inter-
changeably, either as a guide around the eccentric
knuckle of the other leaf or as a bearing for the blind
as a lever against the head of the stationary latch as a
fulerum, for the purpose of disengaging the pintle in
the slot and of throwing the two leaves into parallel
lines, allowing gravitation to lock the blind in open
position. The reversible structure of these hinges is
designed to diminish the first cost of manufacture and
the subsequent assorting and handling of them. They
are simple, cheap, strong, and durable, and work easily
and efficiently.

PORTER’'S HINGE FOR BLINDS,
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ELECTROPLATING THE DEAD.

Srcientific Qmerrcan,

double frame is placed under a bell glass, in which a

Man has always shown himself jealous of paying a|vacuum has been formed by means of a tromp, and
peculiar adoration to the dead, and yet he has never|into which vapors of white phosphorus dissoived in
taken more than an ordinary interest in the preserva- sulphide of carbon are afterward allowed to enter.

tion of cadavers. The Egyptians, it is true, secured the '
preservation of thedead by very nice methods. Dau-
benton and, more recently, Czermmak give us some in- |
formation in regard to this. In ancient Egypt there?
existed special laboratories in which the bodies of the !

This is a dangerous operation, like all operations in
which phosphorus in solution plays any part what-
ever.

After the phosphorus vapor has reduced the stratum
of nitrate of silver, the skin of the cadaver is of a gray-

dead were submitted to more or less complicated man. | ish white, and is comparable to the surface of a plas-

ipulations. The cadavers were immersed in antiputres-
cible baths and then swathed by the relatives with
thousands of bandages. But it may be asserted that
the Egyptian embalming was, so to speak, an excep-
tion, for the rich alone were capable of havingit done.
In our time the art of embalming has not made much
progress. Usually, the most that is done is to inject
into the arteries of the cadaver a sterilizing liquid
whose composition varies, and little attention is paid as
to what will supervene. Besides, as in Egypt in the
timne of Ptolemy, this mode

of preservation is applied

ter cast that has been rendered conductive. There is
nothing left to do now but to proceed as rapidly as
possible to the metallization. To this effect, the
double frame is immersed in the bath of sulphate of
copper. We need not describe this operation, which
is known to all. Under the influence of the electric
current, the deposition of the metal goes on uninter-
ruptedly. The molecules of metal deposit upon the
skin of the cadaver, and soon form thereon a continu-
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What is the future in store for this process of mummi-
fication, which Dr. Variot calls * galvanic anthroplas-
tic"? It would be impossible tosay. It is infinitely proba-
ble that metallized cadavers will never figure, except in
small number, in our cemeteries, and that for a long,
long time to come we shall undergo that law we recalled
at the beginning : * Dust thou art and unto dust shalt
thou return.” The inventor of the process just de-
scribed, however, accords to the total metallization of
the body but slight inportance. The object of his re-
searches has been more especially to give the mu-
seums and laboratories of our faculties of medicine
very faithful, very exact specimens, rather than to
rescue our cadavers from the worms of the grave.—M.
Edant.

Combustion,

A coal having the following composition, viz., 6 cwt.
of volatile constituents, 12 cwt. of fixed carbon, and
2 cwt. of ash and moisture per ton, may be taken as
about the average quality
used in gas producers for

only exceptionally.

Must we look to the im-
perfections of the processes
for the little inclination
that we seem to have for
mummification or embalwm-
ment? Are we fatally
obeying alaw of nature—
that law formulated in
these words of the Secrip-
tures: *“Dust thou art
and unto dust shalt thon
return ?’? Dr. Variot, one
of the most distinguished
physicians of the Paris
hospitals, answers these
two questions by propos-
ing to his contemporaries
the use of electro-metal-
lurgic processes for ob-
taining ilndestructible
mummies. The doector
netallizes our entire cada-
ver. He surrounds it with
anenvelope of bronze, cop-
per, nickel, gold or silver,
according 'to the caprices
or wealth of those who
survive us. Does this
awaken the reader’s curio-
gity ? Does he wish to
know how Dr. Variot pro-
ceeds ?

Glance at the reproduec-
tion of the drawing that
we had made at the labo-
ratory of the Faculty of
Medicine, where the doctor
is carrying on his research-
es. In a double frame with
four ‘uprights connected
at the top and bottom by
four square plates will be
seen the body of a child,
which has been perforated
with a metallic rod. One
of the extremities of this
rod abuts against the arch
of the cranium, while the
other is inserted as a pivot
in a metallic bearing situ-
ated in the center of the
bottom plate of the frame.
The frame support is a con-
ductor of electricity. The
uprights and conducting
wires are carefully insu-
lated with rubber, gutta
percha, or paraffine. The
electric eurrent is furnish-
ed by three small Chau-
dron thermo-electric bat-
teries. A circular, toothed metallic contact descends
from the top plate and rests lightly upon the vertex of
the cadaver. The lower surface of the feet and the
palms of the hands rest upon two contacts. Inaddition
to this, contacts are distributed along the uprights of
the frame, in order to be applied at the desired points,
with the possibility of shifting them at will.

Before immersing this apparatus in the electro-
metallurgic bath, it is necessary to render the body a
good conductor of electricity. To this effect, the ope-
rator paints the skin of the cadaver with a solution of
nitrate of silver, or else sprays the cutaneous surface
with this solution by means of a well known apparatus
—the atomizer used by ladies for perfuming themselves.
This operation having been performed, the skin be-
comes of an opaque black, and the silver salt has
penetrated as far as to the derma. But it is necessary
to reduce this silver salt, that is to say, to separate it
from its oxide. To do this is very difficult. The
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ELECTROPLATING THE DEAD.

the electricity with great care, in order to prevent a
granular deposit, having but little adhesion. By shift-
ing the contacts properly, he will substitute for the
skin a coating of copper that will take on the pattern
of all the subjacent 'parts. By attentively watching
the thickness of the deposit upon the face, hands, and
all the delicate parts of the body, he will obtain a
faithful mould that will exactly recall the details of
conformation and the tints of the physiognomy. A
deposit of from 145 to 3{ of a millimeter in thickness
offers sufficient strength to resist external bendings
and blows.. A thickness of from 14 to 3/ of a millimeter
ought not to be exceeded for the metallic covering of
the face and hands, which will thus be perfectly
moulded. Upon the trunk, the abdomen, the first seg-
mentsof the limbs, and the neck, the integral preserva-
tion of the plastic forms is much less important. So if
itis judged proper toconsolidate the metallic mummy,
a deposit of from 1 to 14 millimeters will be given.

© 1891 SCIENTIFIC AMERICAN, INC.

furnace work. Leavingout
carbonic acid, this coal
would produce a gas of
the following composition
per volume: Hydrogen
and hydrocarbon, 11'07 per
cent ; carbonic oxide, 297
per cent; and nitrogen,
5923 per cent. Taking the
hydrogen and hydrocar-
bons as approximately
equivalent to CH,, it will
be found that they would
require thirteen times that
weight of air for perfect
combustion, while the car-
bonic oxide made from
the fresh carbon would
only require about 215
times its weight of air for
perfect combustion. The
heat developed by the
combustion of the 6 cwt.
of marsh gas would be
equal to 78.000 C. units,
whereas the heat develop-
ed by the 12 cwt. of fixed
carbon, reaching the fur-
nace in the form of car-
bonic oxide, would only
amount to 67,200 units.
From these figures it is
seen that the hydrocar-
bons give in combustion
considerably more than
half the heat of the fuel,
and how important it is
to insure by free develop-
ment [of flame in furnace
work that their heating
effects should be entirely
utilized. —F. Siemens.
et —————
Traffic of the Great
Lakes.

A recent census bulletin
relates [to traffic on the
great lakes, and shows
that for the year ending
June 30, 1889, freights were
carried as follows : Wheat,
2,000,000 tons ; corn, 3,500,-
000 tons; other grains,
1,000,000 tons; mill pro-
duets, 2,000,000 tons; all
other farm products, 200,-
000 tons; coal, 11,500,000
tons ; iron ore, 15,500,000
tons ; stone, 500,000 tons ;
salt, 500,000 tons; other
products of mines and
quarries, 100,000 tons;
animal produects, 100,000 tons ; lumber, 12,250,000 tons ;
manufactures, miscellaneous merchandise, and other
commodities, 2,500,000 tons; making a total of 52,000,-
000 tons, or more than 1,000,000 tons for each week
in the year.

Spots on Venus,

A bulletin of the Belgium Royal Academy of Sciences
states that the dark spots that have been noticed by
observers on Venus are of a permanent character.
Observations have been made of successive rotations
of this planet, and the facts demonstrate that after an
interval of three years the spots were fixed enough
to be recognized, and that the markings are not
accidental, but are probably due to some configu-
ration of the land, like those of the planet Mars.
The atmosphere is so dense on Venus that the suc-
cess of the recent observations was much interfered
with.
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Photography as it was and is.

The art of photography has been so largely developed
in America as elsewhere of late years, that it has taken
its place beside painting and sculpture, and the camera
holds a high position as a valuable adjunct to the
pencil and chisel. Like everything else which en-
courages a taste for the beautiful, it also contributes to
elevate and refine the masses. It is a grand privilege to
represent the sublime in natural scenery, to bring to
the life before us the scenes of other lands to their
minutest details, and to delineate the face and form of
the great and good, and loved ones, full of expression,
caught by the life-giving rays of the sun. From the
highest and best developed photograph, perfect in
pose, lights and shadows, to the comimnonest tintype,
a new source of pleasure, amusement, and profit has
been introduced into the world by photography.

Having been an ardent devotee of the art since its
earliest introduction here, through the times when
photography required severe study in its chemistry and
manipulation (before Kodaks were thought of for lazy
people), I think a few notes on its progress to its
present perfection may not be uninteresting.

Photography may be said to date its origin from the
time of Baptista Porta, who discovered the camera
obscura in the 16th century. Between this period and
the time of Wedgwood and Davy only a few isolated
facts bearing on the case were brought to light at long
intervals, and it would profit little to mention them all
in their order. I shall only give a brief description of
the most important discoveries up to the time of
Daguerre and Niepce.

The property possessed by the salts of silver when
decomposed by the action of iight was well known to
the earlier chemists. Mr. Wedgwood, however, was
the first who recorded his attempts to use the sun
beams for photographic printing. In the year 1802 he
published]a paper in the Journal of the Royal Institu-
tion, of London, an account of a method of copying
painting upon glass, and of making profiles by the
agency of light upon nitrate of silver, with observa-
tions by H. Davy, afterward Sir Humphry Davy.
From this paper we get the earliest process of sun
painting and the first indication of the great discover-
ies which have followed.

In the year 1812 M. Berard brought the result of
sowe valuable experiments before a commission, com-

. posed of MM. Berthollet, Chaptal, and Birt, who
stated in their report that M. Berard had discovered
that the chemical intensity was greatest at the violet

end of the spectrum. When he left substances ex-

posed for a certain time to the action of each ray, he
observed sensible effects, though with an intensity
continually decreasing in the indigo and blue rays.
Hence they considered it as extremely probable that,
had he employed more sensitive agents, analogous
effects would have been attained. From that time
numerous experiments were conducted by several
eminent researchers, including the discovery of the
more celebrated MM. Niepce and Daguerre.

The experiments of M. Niepce date back to 1814, but
it was not till 1828 that he was made aware that
Daguerre was pursuing the same line of studies. After
this their investigations were prosecuted in common,
and later came the discoveryof the branch of the art
since known as the daguerreotype. In 1833 M. Niepce
died, and in 1839 Daguerre communicated his dis-
coveries to the world.

Prof. S. F. B. Morse was in Paris at that time and
sent the formulas of the Daguerre process to his
brother Sidney Morse, then editor of the New York
Observer, and he published them. The professor re-
turned to New York the same year and commenced ex-
periments with Prot. John W. Draper, of New York
University. The latter gentleman had for more than
ten years worked in the saine direction as Daguerre
and Talbot, long before they had published anything
on the subject. In communications to the American
Institute and articles published in the transactions of
the Journal of the Franklin Institute, the chemical
effects of light had been treated of by Prof. Draper
(or Dr. John W. Draper, as he was best known). He
also habitually used sensitive paper, and so early as
1837 examined the impressions of the solar spectrum,
proving the interference of chemical rays (Z. e., their
destroying of each other's effect) ; investigated the
action of moonlight and of flame, either common or
colored, red or green ; also the effect of yellow and blue
solutions and other absorbing media, the decomposi-
tion of carbonic acid by lights, ete.

Dr. Draper solved the problem of photographic por-
traiture, having made the first portrait from life ever
taken by any photographic process. In March, 1840, he
sent an account, which was published in the ‘‘ Edin-
burgh Philosophical Magazine,” of his process in de-
tail, and sent specimens of portraits he had taken
under the brilliant summer sun of New York.
Daguerre had not then ventured on portraits, as it was
supposed to require 25 minutes’ exposure for a land-
scape alone. Sir David Brewster confirmed this in an
article to the Edinburgh Review, January. 1843.

The different processes that followed Daguerre’s
were very numerous, and some of the most prominent

'Were those of Fox Talbot, Sir W. J. Newton, M. Le
Gray, Dr. Diamond, and Messrs. Geoffroy and Lespi-
ault. Nearly all of the above were excellent, and gave
fair results and were extensively used by both profes-
sionals and amateurs. In 1851 Frederick Scott Archer
made known his beautiful collodion process on glass,
which was a most important addition to the art and
superseded all others known. The value of his dis-
covery can hardly be overestimmated, when we take into
consideration the great ibenefits which have accrued
from it, as well as the application of the process to so
many branches of art that give intelligent employ-
ment to thousands of people and bring into use mil-
lions of capital. 1ts employment, however, required
serious brain work and the most delicate manipulation
to secure success. To give an idea of the value of pho-
tography in an industrial point of view, I will give a
few statistics very carefully taken twenty-five years
ago :

Silver bullion manufactured into nitrate of silver, 50
tons per year.

Pure gold manufactured into chloride of gold, half a
million dollars’ worth.

Hypersulphite of soda, 550 tons.

Of acetic acid there was sold in New York City alone
50,000 pounds.

Saxe and Reeve’s paper supplied the United States
with 30,000 reams.

Eggsused for albumenizing paper over 37,000 pounds.

Sulphuric ether for New York alone, 40,000 pounds.

Alcohol 15 thousand gallons.

Card mounts could hardly be estimated, but they
were sold by millions.

Thousands of dollars’ worth of glass was sold yearly,
and the proprietor of one establishment informed me.
that he had on his shelves $20,000 of photographic
glass.

The iron for ferrotypes was imported from Wales, and
at least 100 tons were used yearly. In future this will
be made here. Thus it will be seen of what import-
ance the art of photography is to us, and if reliable
statistics were made to-day, I do not doubt that the
above figures would be trebled.

In 1856 or 1857 I exhibited to the members of the New
York Photographical Society negatives made by a
dry process that I had formulated about a year before.
They were very sharp and beautiful in detail, but from
the length of exposure (6 minutes) and the two or three
hours required for the development, it was supposed
that they could never come into general use. Soon
after 1 made somme modifications of the process which
shortened the time of exposure to one minute. I think
these were the first dry plates made in America, and
they were heartily approved of by Dr. J. Draper, under
whose presidency I served then, as vice-president to
the New York Photographical Society. In my remarks
to the members, I stated that I believed dry plates
would in the future be universally used.

My opinion has been fully verified. It is not my in-
tention to speak of the numerous workers in this field
in America who have more than realized the dreams of
early heliographers. I will just glance at one phase of
theart to-day. The actual work is all done for the
operator. Dry plates for the million have taken the
place of wet ones, with a vengeance. They are all pre-
pared, and allthe solutions mixed ready for use. In
my day we had to mix our own, and first study the
chemistry of the art before we mixed them. As the
sellers of the Kodaks advertise, ‘“You press the button,
and wedotherest.” They have found literally a *‘ roy-
al road” to photography and a convenient one for
travelers or people pressed for time.

The world of art has been startled lately by the news
which has reached us from Paris, that Professor Lipp-
man, Professor of Physics at the Sorbonne, has an-
nounced to the Academy of Sciences at their last meet-
ing that he has discovered a new process in photo-
graphy by which colors throughout the whole range
of the spectrum can be reproduced on a sensitive plate
most accurately. Colors are but numbers of light
waves as outlines or shadows are tixed by the present
photographic negative and print. The professor’s first
attempts to take colored photographs have not gone
beyond the experimental stages. A long time will, I
fear, elapse before this branch of the art is brought to
the perfection of the others. After a few weak at-
tempts the professor has succeeded in photographing
a stained window in colors as brilliant as the original.

According to the meager accounts given to the public,
it seems that the plates are pressed against the open-
ing of a trough of mercury which formed a mirror in
contact with the plate. The rays of light passthrough
the sensitive film, as in the old process, but on reach-
ing the other side of the plate, instead of being ab-
sorbed by a dark background, they are sent back by
an even surface of the mercury. In this mirror the
whole secret lies, for apart from it the processis the
same as in ordinary photography.

Daguerre frequently said that when he had been
copying any red brick or painted building the photo-
graph assumed a tint of that character, and he labored
considerably for the attainment of colors. So did his
colleague Niepce work to the same end, with his bitu-
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men-coated tablets, and the report spread all over
Europe that he had actually made the great discovery.

Sir John Herschel, the eminent astronomer and phi-
losopher, actually succeeded in procuring upon paper
impregnated with the colored juice of flowers a faint
colored image of the solar spectrum. He also stated
that he had specimens of paper long kept which gave a
much better representation of the spectrum in its na-
tural colors than he had before obtained. There is no
doubt that Herschel was the first to discover the
method of producing natural colors, about 1839 or
1840. It must not be forgotten that to his experiments
we owe the introduction of hypersulphite of soda as a
fixing agent, and he also first suggested glass plates
for heliographic use.

Sir Robert Hunt experimented very much and ob-
tained in many instances colored pictures of the spec-
tral rays, dark upon a bright ground. His paper in
the ‘‘ Philosnphical Magazine,” for April, 1840, was en-
titled ¢ Experiments and Observations on Light which
has Permeated Colored Media,” and in it he described
sowme curious results on some of his photographs pre-
pared with hydriodic salts, exposed to luminous in-
fluence, with colored fluids superimmposed. The violet,
blue, green, and red rays produced not their natural
but complementary colors. Some pieces of paper
which he prepared with bichromate of potash and a
very weak solution of nitrate of soda were under col-
ored glass for ten days, in a window having a southern
aspect, and gave a tinting of blue, green, and red.

M. Edmond Becquerel experimented in 1849-50, and
succeeded in producing on metallic plates the colors of
the spectrum, and copied some colored prints. His
process was as follows : Into a jar of muriatic acid di-
luted with from one to two parts water, he placed a
silver plate, having previously connected it with a
positive pole of a galvanic battery, the negative of it
terminated by a strip of platinum. The silver and
platinum were kept about one inch apart until the
former became coated with the nascent chlorine to a
violet hue. It was then rinsed and dried, and exposed
to the colored rays. After an exposure of from one to
two days a colored image was formed. He rarely ob-
tained more than one or two colors at once. They
were not brilliant and always evanescent.

In 1851 a nephew of Daguerre’s partner, M. Niepce
de St. Victor, published to the world that he was the
discoverer of heliochromy, and that he could, by his
process, copy colors from nature on silver plates. I am
not aware of his formula, but he exhibited some pic-
tures at the Crystal Palace in 1852, and although they
were in a dark place, they had nearly faded out when
Isawthem. In 1856 I paid a visit to Dr. Diamond, of
Surrey, England. He was then experimenting perse-
veringly with various formulas tending to color photo-
graphy. He showed e the only good picture I have
ever seen made with a camera and lens in colors. It
was a view of an old-fashioned, two-story frame clap-
boarded house, with moss and lichens in many places
over the doors and windows. The picture was partly
colored, the lichens showing their yellow and gray
markings, and the house of .a dark brown color. It
was very pretty, but the doctor said it was taken while
he was experimenting and he could not aceount for it.
It was really a sun picture in colors, and the only
genuine one I have ever seen, at least such is my
opinion.

About the same time Mr. L. L. Hill, a traveling
daguerreotypist, announced that he had at last dis-
covered the grand secret of heliochromy, and ceculd
take landscapes and portraits in their natural colors.
This news created great excitement all over the scien-
tific world, especially among those who were professed
daguerreotypists. 1n conversation with Professor S.
B. Morse on the subject, he assured me that he had
made a visit to West Kill, the residence of Mr. Hill, and
had seen the pictures said to be taken by his newly
discovered process. According to his account they
were wonderful productions of colored daguerreo-
types of living subjects, as well as exact copies of
colored paintings. Although the professor did not
see the pictures made, he believed them to be genuine.
Many distinguished men visited Mr. Hill, who was
always ready to show his pictures, but I do not know
of one practical man who ever saw him make one.

In November the same year a committee of the New
York State Daguerrian Society paid Mr. Hill a visit,
but he refused even to show them his pictures or give
them any satisfaction in regard to his secret which was
demanded as a right. On the return of the committee
to New York a report was published signed by the
members, stating that Mr. Hill had “ not only de-
luded himself, but the whole history of his discovery
was an unmitigated delusion.” The committee, how-
ever, rather contradictorily charged Mr. Hill with
making profit of his alleged pretense—a charge which
is plain would rather militate against the admission of
his delusion. They averred, in fact, that from the sale of
his books and tuition of pupils attracted by the fame
of his discovery he realized a handsome income, and
this was the real object of Mr. Hill’s announcement.

Later, in company with two other gentlemen, I
made a visit to West Kill to Mr. Hill. We saw and ad-
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mired his pictures, but he would give us no satisfae-
tion as to how they were mnade, although we offered to
pay him handsomely for his trouble. We were obliged
to depart without information of any kind ; in fact, he
positively refused to do anything more than show his
pictures. We departed much chagrined after travel-
ing 160 miles for nothing. We had strong surmises
that there was really nothing in the process, and time
proved we were correct. In 1856 he published a book
giving partly his life history and a few formulas and
many long letters extolling him on his great discovery.
His formulas are very curious and cowmplicated, but
those who have tried them never succeeded in tak-
ing a picture even with the greatest care and accuracy.
Whenever a failure occurred he always made the ex-
cuse that “ the chemicals were impure, or your man-
ipulation was not careful enough.” Several friends
and myself tried his formulas, keeping to the very let-
ter, but produced nothing.

Thus it will be seen that photographs in colors have
been the great desiderata, and have occupied the mind
of everysincere worker more orless. Yetit has ever es-
caped perfect realization, even by such men as Sir John
Herschel, the first to photograph spectral colors, and
his successor, Sir Robert Hunt. That it can be done is
evident from Dr. Diamond’s accidental color picture,
but as yet the full secret has eluded the grasp of the
most patient investigator. I do not doubt we are on
the eve of some revelation respecting it, especially as
much more study has been lately given to the proper-
ties of light, a subject so vast, yet still wherein there
are startling discoveries every year. Professor Lipp-
man has made a step in advance in the right direc-
tion, and as far as hehas made known his formula it is
more simple than any of those of his predecessors. It
remains to be seen whether any progress can be made
g0 as to apply it to the arts and sciences, Should he
succeed in perfecting this branch, it would be one of
the greatest discoveries of the age. There would be
*millions in it,” for it would revolutionize photo-
graphy. Nicowras PIKE,

First President of the Brooklyn
Photographic Society, 1864.

-
@

&
-

A NOTABLE NEW PULLMAN PASSENGER TRAIN.,

The superiority of the accommodations generally
provided by our railways for the American traveling
public is frequently commented upon by European
visitors. It is to be remembered, too, that the com-
parisons usually made on this score are with the first-
class passenger service of foreign countries, neglecting
entirely the third and fourth class passenger cars,
which carry three-fourths of the passengers, as with
us substantially all the travel is what is known as first
class. In most foreign countries it is never possible to
be oblivious of the numerous class distinctions among
the people, and the corresponding variations in the
service are very numerous.

Our front page illustration represents a notable new
train of Pullman cars just put into service, and which
has been styled by the railroad men the ‘‘ ghost train,”
because it is composed throughout of cars which are
exteriorly of a creamy white. The lettering and out-
side decoration it done in gold, and the carspresent a
striking contrast with the cars of all other trains on
the road. This train leaves New York for Boston at3
o’clock every afternoon, except Sunday, over the con-
solidated road of the New York and New Haven and
New York and New England lines, arriving in Boston
at 9 P. M. A similar train, made up exclusively of the
same style of cars, leaves Boston at 3 o’clock every
afternoon, arriving in New York at 9 P. M. As
the distance between the two places, by the route
traveled, is only 227 miles, it will be seen that no
special effort is made to attain a high speed, the rate
of travel being a little under thirty-eight miles an
hour, including stoppages, but for its clock-like regu-
larity and comfort the service leaves nothing to be de-
sired.

Thesecars have paper wheels, which is said to contri-
bute to their easy running, and are brilliantly lighted
by gas at night, their platforms also having special
burners. The gas supply is carried in ecylinders nine
feet longunder each car. No bell cords are employed,
but each car has a conductor’s signal connecting with
the engine, there being just over the door a short lever
working in a pipe connecting with a rubber hose under
the car supplied with compressed air, whereby a
whistle may be blown in the engine cab. Near this
lever is another lever by meansof which the conductor
or any passenger can open a valve to operate the air
brakes for stopping the train. The cars areat present
fitted with the Baker heaters.

Each train has a combination car, regular passenger
coaches, and drawing room cars, there being thirteen
in all of these specially built cars provided for the
daily make-up of the two trains. The combination
car has a small portion of 1ts forward end adapted for
a baggage room, the remmainder being fitted up for a
smoking room, with upholstered willow chairs, a rich
carpet on the floor, and the windows fitted with white
shades and draperies. The drawing room cars have
each twenty revolving chairs and six reclining chairs,

and all modern conveniences to promote comfort in
traveling are provided. The cars cost about $8,500
each.

— P

Electricity in Foreign Countries,

Experiments are now going on in Germany with elec-
tric currents of very high tension, which have a good
deal of interest to architects, who are called upon, each
day more and more, to plan and direct the introduc-
tion of electric appliances in their buildings. Every
one will remeinber, says The American Architect, the
somewhat acrimmonious discussion of a year or two ago
about the danger of alternating currents of electricity
at one thousand volts pressure, and the proposition of
a company in England to use a ten thousand volt cur-
rent was looked upon as wildly reckless. Now, how-
ever, a line is in process of construction tocarry a cur-
rent of twenty-five thousand volts. The line is to be
about a hundred miles long, and is to extend from the
Falls of the Neckar, at Lauffen, to Frankfort-on-the
Main, along the railway route, through Heilbronn,
Jaxtfeld and Hanau. It is to be used to convey a
force of about three hundred horse power, obtained
from the cataract by a turbine wheel, to the building
of the electrical exhibition in Frankfort, and the ob-
ject of using a current of such high tension is to reduce
the cost of the wire, under the rule that the smaller
the wire, the greater the resistance, and the higher
must be the electrical pressure of the current to force
its way through it. The current is obtained from a
dynamo which delivers it at a pressure of one hun-
dred volts, and is passed through a transformer, which
changes it into one of much higher tension. On ar-
riving at its destination, a second transformer changes
the current back again into one of one hundred volts,
suitable for actuating motors and for feeding incan-
descent lamps. Intheexperiments which have already
been made, the two transformers were connected to
dynamos, a wire about three miles long being stretched
between them, passing in various directions about the
territory connected with the station. On setting the
dynamos in motion, a current -of thirty-three thou-
sand volts, as measured by a Thomson voltmeter, was
developed, which was reduced without difficulty to one
hundred volts by the second transformer. A trial was
then made to determine how great would be the tend-
ency of such a current to leave the wire, it having been
asserted that a far more feeble current would jump
several feet from a wire, to strike a man standing
below. With thisobject, the wire was cut, and the two
ends cut brought slowly together. Under a difference
of tension of twenty-two thousand volts between the
two pieces of wire, no spark forced its way across the
intervening space until the ends had been brought
within twenty-two millimeters of each other—less than
an inch. Another experiment was tried, to see
whether the ordinary safety cut-off could be used with
so strong a current. A ball of lead was interposed in
the circuit, and the effect of the fall of a loose wire, or
of a tree, wasimitated by dropping a piece of wire
across the circuit. The short-circuiting thus caused
was instantly felt by the lead ball, which melted, with
a flash and small explosion, cutting off the current.

-0

The New Circuit Court of Appeals,

The act to establish a Circuit Court of Appeals,
which was approved by the President on March 3, pro-
vides for a Court of Appeals of three judges, in each
judicial eircuit, of which two are to constitute a
quorum. The Chief Justice of the Supreme Court, the
associate justice assigned to each circuit, and the dis-
trict judges, are competent to sit in the respective cir-
cuits. Any judge before whom a case has been origi-
nally heard in the district or circuit court is prohibited
from sitting at the hearing of the case on appeal. The
term of the court commences the second Monday in
January in the cities of Boston, New York, Philadel-
phia, Richmond, New Orleans, Cincinnati, Chicago,
St. Louis, and San Francisco. Appeals from existing
district or circuit courts to the Supreme Court may be
taken in cases involving the construction of the Con-
stitution, but in admiralty and patent cases the deci-
sion of the circuit court of appeals is final. The circuit
courts may, however, certify to the Supreme Court
‘“ any question or proposition of law concerning which
it desires the instruction of that court for its proper
decision.” In any of the classes of cases made final,
which includes patent cases, ‘‘it shall be competent
for the Supreme Court to require, by certiorari or
otherwise, any such case to be certified tothe Supreme
Court for its review or determination.”

Patentees of inventions, owners of patents, and in-
ventors have, says the Electrical Engineer, abundant
cause to congratulate themselves upon the passage of
this much needed act. Heretofore, more especially
during the past ten years, many of the dscisions of the
Supreme Court in patent cases have been, tosay the
least, far from satisfactory. Not only have appealed
cases been compelled to wait many years for hearing
and final determination, but the crowded state of the
calendars has rendered it wholly impossible for the
justices to bestow upon intricate and eomplicated ques-
tions anything like the amount of consideration neces-
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sary to the proper disposition of them, and in fact
many of the opinions themselves are quite sufficient to
show that the technicalities of the case could have been
but imperfectly understood. The assertion which has
often been made, that in cases difficult of comprehen-
sion the decision of the Supreme Court has uniformly
been adverse to the patent, does not appear to be alto-
gether without reason. The establishment of the new
court will not only insure a much more speedy de-
termination of appealed cases, but a far more careful
consideration of the points at issue than has heretofore
been possible, and we feel well assured that interests of
honest litigants, as well as of abstract justice, cannot
but be greatly promoted. Such a result must neces-
sarily have a most favorable effect upon the value of
patent property, as well as upon the progress of inven-
tion and the development of the electrical arts.

~~~~~~~~ O

Protection of 'Timber from the Teredo.

Naturally, where the damage possible to be inflicted
by the teredo is so great, every art has from time to
time been employed in attempts to counteract the
effects. The old method of coppering the vessel’s bot-
tom has been long in vogue, and is, of course, success-
ful. It was found impracticable, that is, too costly, to
use this method of preserving piling and wharves. It
was thought that the timber could be poisoned, and
many rank poisons, such as arsenie, strychnine, corro-
sive sublimate, etc., were tried, but the teredo seemed
to thrive as well upon timber so treated as in unpre-
pared timber. Solutions of metals, such as zine, cop-
per, and iron, were also infused in the wood, but proved
of no value for the purpose of defense against the mol-
lusk. Some of the properties of coal tar have been
found effective, but in the pure state are so soluble in
water as to quickly wash out. It was found by experi-
ment that, when combined with creosote oil—which is
a colorless fluid of strong antiseptic qualities, distilled
from wood—the properties of coal tar were practically
insoluble in water, and that the oil remnains in timber
after years of subinersion as strong as when first inject-
ed. This result seems to be the perfection of preven-
tion, for creosoted piles and timber which have been
exposed to the teredo for as many as forty years show
no evidence of having at any time been attacked, and
are as good as when first placed in the water.

It is impossible to say what there is in creosote oil
which makes it destructive to animals of cold blood.
It seems to those who have studied the matter that,
aside from being obnoxious in itself, the creosote oil so
changes the appearance and smell of the wood that the
teredo fails to recognize it as such.—N.W. Lumberman.

—————— - O
The Tomb of St. Francis Xavier at Goa.

This tomb itself must be admired as a masterpiece of
art. It surpasses all one’s expectations, and it is
doubtful whether another mausoleum in the whole of
India, or even Asia, excepting the Taj Mahal, could be
found to equal it. Its three stages are built of rich
marble of variegated colors. The lowest is of red and
purple jasper and Carrara alabaster, adorned ‘vith
statuettes of cherubs. The middle stage is of green
and yellow jasper, the principal decorations of which
are four beautiful bronze plates representing incidents
in the life of the saint. The highest stageissurround-
ed by a beautiful railing of red jasper marked with
white spots. This railing is adorned with figures of
angels, and its middle portion is graced with coluwns
elegantly carved, and standing at equal intervals.
The intervening spaces are surmounted with arches,
and have several incidents in the life of the saint
represented on them. The friezes of its four lateral
columns are of black stone with white stripes, while the
plinths are of yellow jasper. On thetop of this stage
lies the far-famed coffin, overlaid with silver, in which
the remains of the saint aredeposited. Itis a gorgeous
receptacle, divided on each side into seven panels
containing some exquisite plates presenting in relief
some of the more important incidents in the life of the
saint.—Indian Engineering.

Building in America,

New York, Brooklyn, and Chicago put up a great
many structures in 1890, and made alterations to many
others. The three cities spent over $158.000,000 in new
buildings, and in New York and Brooklyn the c¢ost of
alterations amounted to $9,000,000. Permits were
given in New York for the erection of 3,537 buildings,
at a total cost of $74,900,812, and plans were approved
for alterations in 2,417 buildings at a cost of $7,188,250.
In Brooklyn 2,577 permits were issued for the erection
of 4,800 buildings to cost $24.334,290, and for alterations
in 1,275 buildings at a cost of $1,633,290. In Chicago
over 5014 miles of frontage of new buildings were
erected and $59,000,000 expended. This is the largest
amount ever spent on new buildings in one year 1n
that city, and it is expected that preparations for the
fair will keep up the boom. New York and Brooklyn
together spent nearly twice as much on new buildings
as Chicago, but while the western city spent more
than in 1839, New York «pent $53.000,000 less, and
Brooklyn $2,100,000 less

-
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THE CHIGNECTO SHIP RAILWAY.

We give a map showing the location of an interest-
ing and novel engineering enterprise which is now
under coustruction in Canada. The proposal to carry
ships by railway has been frequently discussed and
elaborated before, notably in connection with the
Isthmmus of Panama and the adjacent Honduras and
Nicaragua interoceanic routes, but the Chigunecto ship
railway is the first practical attempt to supersede canal
communication by means of railway lines.

The narrow neck of land connecting the Province of
Nova Scotia with the mainland of Canada has long
been considered as a suitable site for a canal, to ob-
viate the long and dangerous coasting voyage either
by the Straits of Canso or that outside Cape Breton
Island, a saving of some 300 or 700 miles respectively.
The route has frequently been surveyed by engineers,
but the heavy cost of cutting the canal and the practi-
cal difficulties connected with the extraordinary rise of
the tides (some seventy feet at springs)in the Bay of
Fundy have prevented the execution of the work., The

Scientific Qmerican,

the water when the tide is out. Leading from this
basin is a lifting dock 230 feet by 60 feet, containing
twenty hydraulic presses for lifting vessels with their
cargoes a height of forty feet. The vessel is floated
into position between the presses and immediately over
a gridiron and cradle, ,the whole being then raised by
the lift until the rails supporting them are brought up
to the level of the rails on the railway. The vessel and
the cradle (which rest on wheels) will then be hauled
off, by hydraulic apparatus, to the railway track. The
extreme weight proposed to be raised is 8,500 tons, in-
cluding the gridiron eradle and a loaded vessel of 2,000
tons displacement, or 1,000 tons register.

The railway is a double track, seventeen miles long,
perfectly straight and on almost a dead level, the steel
rails weighing 110 Ib. to the yard. The large number
of wheels carrying the cradle will distribute the load,
so that each wheel only carries a comparatively small
burden. Two locomotives, one on each track, are cal-
culated to move with ease the largest vessel proposed
to be carried across, at the rate of ten wiles an hour.
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sent back, after having had their wounds attended,
during the proper length of time, when it was neces-
sary.

In 185 cases the anti-hydrophobic treatment was ap-
plied, hydrophobia of the animals which inflicted bites
having been evidenced clinically, or by the inoculation
in the laboratory, and in many cases by the death of
soine other persons or animals bitten by the same dogs.
No death caused by hydrophobia has been reported
among the persons inoculated. Indigents were treated
free of charge. The persons treated were from all parits
of the country.

oW o

Subsidies in France.

The law on the merchant marine in France, whereby
shipbuilders were paid a subsidy for vessels built, and
owners a mileage allowance for French-owned ships,
lapsed somne time ago, but has been renewed, says En-
gineering, for another year. The act came into opera-
tion ten years ago and provided that shipbuilders

Shipping

should get for composite vessels, when built, 45 francs
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MAP SHOWING THE LOCATION OF THE CHIGNECTO SHIP RAILWAY.

scheme of Mr. Ketchum, C.E., for a ship railway, was
finally adopted, and |the Chignecto Marine Transport
Railway was incorporated by special act of the Do-
minion Parliament, with a share capital of $2.000,000,
and an authorized debenture capital of $3,500,000.
The Canadian government, in consideration of the ad-
vantages to acerue to the maritime provinces and the
intercolonial trade generally, granted to the company
a subsidy of $175.000 a year for twenty years from the
opening of the line. The capital was raised in London,
and a contract made with Messrs. Jno. G. Meiggs &
Son for the work. Construction was commenced in
September, 1888. Sir John Fowler and Sir Benjamin
Baker, the well-known engineers of the Forth bridge,
are associated with Mr. Ketchum in the superintend-
ence of the works, which it is expected will be com-
pleted in the autumn of the present year, 1891. The
principal portions of the great work are now approach-
ing completion.

The map which we give shows the position of the
railway and the great saving of distance to be effected
by the use of the new route, which will moreover
permit the use of lake-going vessels in the coasting
trade between New England and Canadian ports. A
basin 500 feet long and 300 feet wide is constructed at

the Bay of Fundy end of the line, with a gate to inclose

On arriving at the terminus a reversal of the process
will lower the vessel to the water level, the whole tran-
sit occupying a period of two hours.

It seemis probable that, when the practicability of
the system has been demonstrated on the Chignecto
railway, the transport of ships by rail nay be adopt-
ed on several routes where for various reasons water-
ways cannot be provided. Theoretical objections to
the scheme meantime have little weight in face of the
opinion of the eminent engineers who have planned
and now superintend the work, and of the support of
the Canadian government, evidenced by the guaran-
tee given to the capital. In subsequent numbers we
intend to illustrate the details of this remarkable
work.

The New York Pasteur Institute.

Dr. Paul Gibier, Director of the New York Pasteur
Institute, in his first annual report gives as follows the
results of the preventive inoculations against hydro-
phobia performed at the above institute during the
first year of its existence (February 18, 1890, to Feb-
ruary 18, 1891) : 828 persons having been bitten by dogs
or cats came to be treated. For 643 of these persons it
was demonstrated that the animals which attacked

them were not mad. Consequently the patients were
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per ton gross register; for wooden ships of over 200
tons, 20 franes per ton ; and for iron and steel vessels,
60 francs. French ship owners get for long distance
voyages 150 franes per 1,000 miles, with a diminution
every year of 714 centimes for wooden and composite
vessels and 5 centiines for iron vessels. This applies
only to vessels built in France or to vessels built or
purchased for French owners prior to the passing of
the act ten years ago. French vessels built abroad
subsequent to the passing of the act only get half these
rates—75 cepntimes per 1,000 miles; but vessels built
abroad and not put under the French flag prior to the
lapsing of the act a week or two ago, secure no subsidy.
Some new building firms have been created under the
law, notably Chantiers de la Loire, Nantes, and St.
Nazaire. The Compagnie Transatlantique do not re-
ceive a subsidv. They have, instead, a subvention
from the government in connection with the New York
and West Indian mails. The report of subsidies paid
in 1889 has just been issued, and shows that 8,486,531
francs, equal to $1,675,000, were paid in shipping sub-
sidies in that year, the number of vessels participating
being 415, and the tonnage 348,857 tons. To earn the
subsidy these vessels sailed an aggregate of 7,975,362
miles. In 1882 the subsidies were $400,000 less than in
1889,
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AUTOMATIC SAWDUST FEED FOR FURNACES.

The consumption of sawdust and shavings in saw-
mills effects a great economy in fuel. A large mill pro-
duces more such waste than is required to do the entire
firing. In this vicinity sawdust is a marketable pro-
duct, but the iarger chips from planers are not readily
disposed of. These are practically a waste product.
They are so bulky that if handled in the ordinary way
much labor is entailed.

Another trouble in connection with the dust and
chips is their rapid accumulation around the planers
and sawing machines. Incidentally more or less dust
is always present under ordinary circumstances in the
atmosphere of the room, and, of course, is an elewent
of unhealthfulness.

The Dodge Lumber Company, of West End, Jersey
City, N J., have

outlet pipe to a separate dust bin. The latter is an
isolated building, shown in section and elevation in
Figs. 2 and 8. The large pipe carrying the shavings is
seen leading to its roof frow the left hand side of the
picture. At the top of the building this pipe enters a
dust separator, shown partly in section in Fig. 4.

The dust separator is simply a hollow cone. The
blast enters its top tangentially, and the dust and
shavings are caused to whirl around its inner surface
with great velocity. The top of the cone is partly
closed, a large central orifice being left open. Through
this the air escapes, perfectly free from dust and chips.
The latter, under the influence of centrifugal force, de-
scend in a spiral down the sides of the cone. At the
bottom of the cone a valve is placed, by which the ma-
terial can be deflected into the dust bin or boiler sup-

recently introduc-

ed a system of
ventilation and
boiler firing in
their extensive
mills that auto-
matically removes
all the chips and
dust from the ma-
chines, transports
it to a special
building, and
thence carries a
supply to the
boilers. The
whole system is
entirely auto-
matic, and is con-
trolled in its ope-
rations by a few
valves. Its lead-
ing features are
shown in the illus-
tration.

Upon the sec-
ond floor of the
building a double
exhaust and force
blower, shown in
Fig. 1, is estab-
lished. This is a
Sturtevant 60-
inch centrifugal
fan, with two 22-
inch inlets, and
the same outlets,
whiech are
brought together
in a long Y-
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branch, the outlet
pipe thence on-
ward being single
and of 30 inches
diameter. The
blower comprises
practically two
fans, mounted on
one bed plate,

TREITIE

with a single shaft
and one driving
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pulley placed up- i .‘ i
on the shaft be- d PO
tween them. This : : i

. . < - 1 'thl"m‘.‘w‘uH\l”‘M m dls i
is driven at the B e

highest speed,
1,300 revolutions
per minute, and
maintains a pres-
sure of five ounces
of water at the
outlet.

The inlet pipes
communicate
with the machin-
ery, as shown in
Fig. 1 also. The
main pipes are
carried thelength
of the mill in lines corresponding generally with the
long countershafts. These lines are gradually reduced
in size as they extend further back from the fan. For
each machine one to three drop pipes descend, accord-
ing to requirements. Each drop pipe is provided with
a hood or hopper to inclose a set of knives, or the saw
teeth at the cutting point, as the case may require. A
telescopic joint permits the hoods to be raised or
lowered.

When the fan is in action a rarefaction is produced,
causing a very strong in-draught of air at the mouths
of these pipes. A handful of shavings raised to the
mouth of one of them is drawn up instantly.

When a machine is in operation one or more of the
pipes, with its hood or hopper attached, is adjusted so
asto inclose the knives or cutting point of the saw.
Every particle of sawdust and chips produced is drawn
away and carried through the inlet pipes, fans, and

e © AU
JHIMMH M JIAIA

[IA]}

“L, hw I mmm i

\ Ll “
H 1‘\ w ({!
” {“ ‘MI‘ ‘ ‘

oy

” Tl

ey ¢ SN

I 4
1114

il
|

“ il w‘m m ‘N\.wu‘n\Hm‘uw il

7 uw
|
{\ ‘

il 1::m.

bl

(L

m T

! \ ]‘ i

i S\ Ll 5
‘l

I “"H \“‘j

and by inserting the hand it becomes filled in a second
or two. The sectional drawing, Fig. 6, shows this fea-
ture. The hopper is also used for hand feeding. When
the supply of fuel runs low, additional sawdust can be
shoveled into the hoppers to be blown into the boiler.

A deflecting vane is provided just at the mouth of
the fuel pipe, within the fire chamber, to prevent the
fuel being blown too far back.

The grate bars are of about three-eighths inch open-
ing. The engineer regulates the separator valve so as
to get a supply of fuel in accordance with his needs.
The auxiliary air supply he also regulates with a sec-
ond valve. The object is to use as little air as possible
with the fuel. The air for combustion comes as much
as possible from below and through the grate bars.

The whole apparatus, which is very efficient and
contributes great-
lv to the cleanli-
ness of the mill,
was put in by C.
L. Roskoph & Co.,
of New York and
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Newark, N. J.
Mining in the
Rocky Moun-

tain States,

It is probable
that the mining
industry has
never been prose-
cuted in the
Rocky Mountain
i = States at such

! - profit as at the
: = present time. The
N‘ " i geology of the
) W \“‘ bt “‘,‘u‘ various mining
H 54 ‘ \ l‘] ‘ll‘ | districts is becom-
‘ T " Im |‘“ ing better under-
Wl bV B8] stood through the
y work of the geo-
< logical surveys of
‘ the various
States and the
studies of local en-
= gineers carrying
on the investiga-
tions begun by
the United States
Geological Sur-
vey. Mining in-
vestinents are be-
ing more intelli-
gently made, and
mining enterpris-
es everywhere are
being more sys-
tematically and
more economical-
ly managed.

Mining opera-
tions which, from
the days of the
Comstock bo-
nanzas until after
the time of the
discovery of the
rich lead carbon-
ate ore bodies of
Leadville, had
been regarded in
thelightof purely
speculative enter-
prises, arenow be-
coming looked
upon as legiti-
mate business un-
dertakings, and
are being con-
ducted as such.
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AUTOMATIC SAWDUST FEED FOR FURNACES.

ply pipes as desired.
clearly shown.

Asall the air escapes through the central opening,
there is not sufficient pressure left to carry the fuel to
the boilers. Accordingly a branch pipe connects with
the main pipe, back of the separator, and is carried
down so as to connect with the fuel pipe, as shown in
Fig. 3. Thisinsures a constant draught of air through
the fuel pipes, carrying chips and sawdust to the boil-
ers, when the valve at the foot of the separator is set to
thus direct them.

In Fig. 5 the boiler fronts areshown. The fuel pipes
connect with a perforated diaphrigm fitted to the fur-
nace doors. The end adapters of the fuel pipes are
carried on a rolling frawne, so that they can be rolled to
one side at night or whenever desired. A hopper is
arranged to permit of inspection of the operation.
Looking into it, the stream of chips and dust is seen,

In Fig. 4 this arrangement is

© 1891 SCIENTIFIC AMERICAN, INC.

The fact, also, is
becoming well un-
derstood and ap-
preciated that
with honest and intelligent management a good min-
ing investment is safer and pays a larger interest on its
capital than any other. The largely increased output
of the gold, silver, lead, and copper mines of the West-
ern States, the increased dividends that are being paid,
and the number of new companies that are now being
incorporated are evidences of this opinion.—Engineer-
ing and Mining Journal.

o

AT the sluices near Maigrange, according to M.
Cuony, ground ice forms about the iron work largely
used in the sluices, and is got rid of by heating the up-
per part of the structure with wood fires. M. Cuony
produced ground ice experimentally, by cooling an iron
bar 10° to 15° below zero C., and plunging it in cold
water ; thus illustrating the part played by the piles of
bridges.
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Sorrespondence.

Large Quarried Stones,
To the Editor of the Scientific American :

You speak of the granite mass quarried by the Bod-
well Granite Company, at Vinal Haven, as the largest
ever quarried. It may be the largest granite mass ever
quarried, but at Baalbee, in Syria, the traveler sees a
stone at the quarry nearly ready to be moved from the
pillars that support it, a stone 71 by 14 by 13 feet, con-
taining 12,922 cubic feet, whereas the Vinal Haven
stone, if the size at the base continued to the top,
would contain but 11,500 cubic feet. And this stone
has waited for more than a thousand years. There
are four stones nearly as large, which have been trans-
ported a mile or more and put into the foundations of
the Tewmple of the Sun. The ancients did know how to
handle big stones, and we have not yet quite reached
their standard of size. JoHN R. THURSTON.

Whitinsville, Mass., March 27, 1891.

A O >——
A Winter Fishing Ground.
To the Editor of the Scientific American :

I was very much interested in an article on ‘* Fish
Manure,” in your paper. I wish to suggest something
perhaps of value to your manhaden steam fleet Down
East. Their season isfrom May till November. When
a big boy, I spent one winter at Charlotte Harbor,
west coast of Florida, with mullet fishermen from
Mystic, Conn. I believe mullet are as plentiful on the
Florida coast as are the menhaden on the New Eng-
land coast. And perhaps your steam fishing fleet,
instead of lying on their oars all winter, would do well
to turn their attention to the shores of the Gulf of
Mexico. I believe there are fish enough in the Gulf of
Mexico, if they were utilized, to feed the whole world.
Those fishermen that I was with seined the mullet
and dry-salted them for the Havana market. The
mullet is a very oily fish, there being alayer of blubber
next their ribs of varying thickness.

If these fish may be utilized, what an outlet for your
fishing industries during the pleasant winter months
in the Gulf of Mexico! The time I speak of was’'way
back in 1855. And I don’t know but they are steam-
fishing there now. Ex-BEACH COMBER.

Nashville, Tenn.

4O —————————————————
Utilization of Sawdust.
To the Editor of the Scientific American :

W. D. says: Your journal is one of our ‘ household
words.” You have for years at different times given us
receipts for sawdust casts and other materials. I
have tried all of them, some are too heavy, some shrink
too much, and some through too little shrinkage are
liable to either break themselves, or break the mould
if of wax or plaster and cement, which latter make a
good mould for small articles.

I wish your readers to try the following and they will
be perfectly satisfied with the result. Make a jelly
paste equal parts rye flour and glue ; take equal parts
of sawdust and common wheat flour; to every half
gallon measure of this latter mixture add half cup of
molasses. Now knead into a very stiff dough, using as
much of the jelly paste as you require, but it must be
very stiff. Oilmoulds with neat’s footoil and press your
dough into all parts, tamping it down smooth with a
roller or flat piece of wood. Let stand 24 hours in a
dry place. It will then shake out easily on to a paper«d
tin or common oven pan.

Take a soft brush and oil the face of the pattern
you have got out of your mould, mending any small
imperfections that may exist in your casting, and with
a sharp knife or chisel remove all outside edge, or
rather I would say, ‘“Trim your cast neatly now.”
Bake in a moderate bread heat oven, and remember
one thing—directly all the moisture is out of your piece
of work, it will begin to burn very quickly. So you
must wateh your oven very carefully.

By following these directions carefully, you will have
a casting equal to any piece of carved wood. Shellac
or paint when cold.

B
O

Anti-Fouling Compositions for Ships’ Bottoms,
To the Editor of the Scientific American :

We note Mr. Ganse’s remark that ‘‘ the party who
would invent a reliable anti-corrosive and anti-fouling
composition would make a fortune.”

Allow us to state that such a composition has already
been in use for the last twenty-seven years in England
and Germany, the so-called Hartmann’s ‘ Rahtjen’s
composition.”

This paint has been used by the North German
Lloyd steamers since 1864, and they are continuing its
use up tothe present date. Furthermore, it is almost
exclusively used by the English navy, upward of sixty
of their ships being coated with this cowmposition, and
only recently the largest man-of-war in the world, the
Royal Sovereign, has been painted with the same.

We have had considerable experience with this com-
position, and must admit that it is the best anti-corro-
sive and anti-fouling composition manufactured at this
date,

It thoroughly protects the iron and steel against
rust, grass, and barnacles. Itreduces the skin friction,
thereby increasing the speed, with the use of less coal,
as against a dirty bottom.

We have frequently known steamers to run with
this composition one whole year without cocking, and
as for the price, it only costs about $250 to coat a vessel
of about 1,800 tons gross register, with two coats.

We do not think that any ship-owning firm, be it
government or private, would want a vessel to run
three years without docking, as is claimmed for the
Japanese lacquer. We think it is to the ship-owner’s
interest to see his vessel’s bottom at least once a year,
for various other reasons besides painting, and even
though the vessel be coated with Japanese lacquer, she
would incur, we think, the expense of docking once a
year, the same as if she were painted with any other
composition.

The lacquer is said to dry in one day, so that it will
take two days for two coats, whereas the Hartmann’s
Rahtjen’s composition dries as quick as applied, thus
enabling two or three coats to be given in one day,
and the vessel can be put into the water immediately
after being painted.

A peculiarity of the lacquer is that it cannot bear the
sun well, and consequently the ship must be covered
with mats in order to keep the sun off as much as pos-
sible. The cost of the lacquer being so enormous, it
will hardly be extensively adopted by the merchant
marine. GusTAvUs & Co.

Baltimmore, March 21, 1891.

The Duties of the Steam Engineer.

In taking charge of a plant and of steam boilers or
generators of steam under pressure, and engines, the
engineer must make himself acquainted with the
nature and condition of his machinery and all its de-
tails, and first of all, of his boilers and steam generators,
as to their safety and security against explosion froimn
weakness. When time is permitted, the condition of
the interior of the boiler, regarding its cleanliness,
the safety valve, water gauges, and steam pressure
gauge, should be known, and if the pressure gauge is
not known to be correct, and no means at hand to test
it, the safety valve should be carefully excmined and
computed and adjusted to resist or hold down only a
safe boiler pressure. The check valve, blow-off, and in
fact all parts of the feed apparatus must be known to
be in working order, that is the pump, injector, or in-
spirator. The suction, supply pipe, and the source of
feed water should be made sure of performing their
functions. The furnace, flues, and chimney should be
examined and put in order if so required. Last, butnot
least, the engineershould see that the steam pipe, cocks,
and valves are in order and properly secured ; the en-
gine in line, shafts, rods, pins, and journal boxes in
good and smooth condition, keys and bolts secure and
properly adjusted, piston packing and stuffing boxes,
eccentrics, and straps put in proper conditior and all
lost motion taken up. The steam slide valve, or any
other kind of valve regulating the admission of steam,
and its seat, should receive proper attention, and the
valve motion, if necessary, be adjusted. For a close
and accurate adjustment the valve rod should be
marked on the outside of the steamn chest to show or
indicate by the use of a gauge the relative position of
the valve; then the proper adjustment can be made
when the engine is at a working temperature. The ad-
justments may also be made on large and automatic
cut-off engines from the reading of indicator dia-
grains.

The condition of flywheel, pulley, and belt with the
lineshaft,their bearings and lubricating devices, should
be ascertained before any attempt is made to fire up
the furnace. During the process of raising steam, ob-
servations should be made to note the actions of fur-
nace and boiler and its appendages. Before starting
the engine by steam, turn over the engine shaft once
or twice to see that no obstructions are in the way of
rotation. An engine should not be started to running
until a proper amount of steam has been admitted on
both sides of the piston to heat up the eylinder, piston,
and valve, etc., to the normal temperature of the
steam. The cylinder cocks are to be left open un-
til after the engine has been started and all the water
removed from the cylinder. Previous to starting the
engine, all journal bearings should be properly oiled
and the valve and eylinder oiler should be primed and
adjusted. In case the engine has been standing idle
any length of time, the interior of the ecylinder, as well
as the valve seat, should be examined, smocthed, and
well oiled.

When there is metallic packing in piston, adjustable
by springs, such packing should be adjusted in a man-
ner to elevate the center of the piston head a very lit-
tle above the center of the cylinder; the tension of
springs should be very moderate ; when once the pack-
ing rings fit the cylinder and the surfaces are true and
smooth, a steam joint is effected ; and a slight ad-
ditional tension of the springs is sufficient to bear the
weight of the piston and keep that packing tight for
months. Tight packing not only tends to wear the
parts, but robs the engine of part of its effective power.
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The packing in stuffing boxes, when new, ought not to
be tight at first, and should only be tightened up
gradually ; and such steam packing joints should
always be loose enough toleak a small quantity of
water without any steam, insuring a constant lubri-
cation and easy wear. Although anengineer in charge
may be perfectly familiar with his plant and all its de-
tails, it is his duty before starting his fire in the morn-
ing to examine his stage of water in the boiler, and
where there is an uncertainty of condition of any-
thing, don’t trust to luck. Don’t load down your safety
valve any zuore than absolutely necessary. Don’t carry
any more steam than required, and then at asnear uni-
forn pressure as possible. Feed the boiler uniform,
and carry the water no higher than is absolutely neces-
sary for safety. The fire in the furnaceshould be kept
as even as possible and the charges of fuel small and
often and well distributed. No holesshould be allowed
in the fire for the cold air to pass up through the grate,
no air should be allowed to pass from the exterior to
the interior of the furnace, except through its proper
channel and in a proper manner. A uniform tempera-
ture and pressure of steamn is very essential 1o the
longevity of a boiler and is a good evidence of the skill
of the operator or person in charge. It is also very es-
sential that the boiler be kept clean on the outside as
well as the inside; the scale on the inside is consider-
able of a non-conductor, and the ashes and soot on the
outside of boilers and flues is still worse. The evapo-
rating capacity of a clean boiler both in and outside is
sometimes more than double that of a neglected and
dirty boiler, not speaking of the greater liabilities
of burning and exploding. There is no particular rule
for the blowing out and cleaning of boilers, as to how
often it should be done, excepting that there should be
as little as possible between the fire and hot gases on
the outside and the water on the inside of the heating
surface, excepting the boiler plateitselr. ’'I'he engineer
must be guided by the quality and condition ot the
feed water, to determine how often the boiler should
be blown out and cleaned on the inside. Thechimney
draught, combustion of fuel, and methoa of tring will
determine the necessity of outside cleaning.—rrank 1.
Ruth, M.E., in the Stationary Engineer.
Telephone Rates,

The oft-repeated assertion that telephonic service
cannot be afforded at a lower rate than that which
prevails in most of our large cities, and the oft-repeated
statement, on the part of the American Bell monopo-
lists, that ¢ the larger the business, the larger the ex-
pense ” (which is contrary to all known data of com-
mercial science), have of late received a most convineing
set-back. As everybody knows, the fundamental Bell
patents have expired in Great Britain. In 1893, the
same patents will expire in the United States. By
reason of certain adverse judicial decisions, there exists
just across the border—in Canada—a state of affairs
which is plainly indicative of what will take place here
in 1893. To-day Montreal furnishes the cheapest tele-
phonic service on this continent. The long-established
* Bell ” commpany demands only $25 a yea ' for either
residential or business houses. The opposition com-
Pany, the Federal Telephone Co., which brought rates
to their present basis, charges $35 a year for business
houses and $25 a year for residences. Both concerns
are doing a lively business. The local ‘* Bell ” Co. has
about 5,000 subscribers in the city, and the opposition
company has about 6,500 subscribers. Both organiza-
tions use the rame apparatus. This reduction in tele-
phone rates not only applies to cities with from 5,000
to 10,000 subscribers, but is also taking place in Berlin,
which has even a larger number of subscribers, and
also in London, where the rates have been reduced
from £15 to £10 per annum. What better evidence
than these facts can be adduced to prove that the
business can be done, and is being done to-day, in the
largest cities of the world when the patents have be-
coie invalid through expiration of their terms, and
that legislatures, in this country, will regulate the
rates 8o as to conform to these, in some just propor-
tion, after the patent monopoly on the Bell and Blake
apparatus shall have expired ?—Practical Electricity.

—_——— > —-——————
Convicts in the United States.

A eensus bulletin gives statistics of penitentiary con-
victs in each State in proportion to population. In
1880, out of a population of 50,000,000, the proportion
of conviets was 709 to each 1,000,000 of population. In
1890 the proportion was 722 to the 1,000,000. The popu-
lation of the United States in 1890 was 2486 per cent
greater than in 1880. In 1890 there were 27°88 per cent
more convicts than in 1880. This shows that the num-
ber of convicts has increased 242 per cent faster in a
decade than the population. Of the 45,233 convicts in
penitentiaries in the United States in 1890, the whites
formed 67'53 per cent, and the colored 32'47 per cent.
Of the 30,546 white convicts, the native born repre-
sented 75°60 per cent, and the foreign born 2379 per
cent, while the place of birth of 0'61 per cent was un-
known. The men formed 96°1 per cent and the women
3'9 per cent, showing 24:64 times as many male convicts
as female.
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AN IMPROVED DRAWER STOP.

A simple device readily applicable to drawers of any
size to prevent their being entirely withdrawn from the
casing, and which may be conveniently manipulated
to permit their complete withdrawal when so desired, is
shown in the illustration, and has been patented by
Mr. Samuel H. Levy, of No. 285 Oak Street, Chicago,
Ill. The device is preferably constructed in two sec-
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LEVY'S DRAWER STOP.

tions, ono of which is in the form of a bracket to be
attached to the drawer, while the other, or the stop
proper, is a strip of spring metal bent in the form of a
compound curve, and pivoted to the bracket, the stop
thus pivoted having teeth or spurs to engage the back
of the drawer. The bracket, however, may be dis-
pensed with if desiged, when the stop itself is pivoted
directly to the drawer by passing a serew through the
aperture in its shank end.

Tunnel Building.

The art of tunneling may be considered as having
been reduced to a science, as no distance is too great
and no material too hard to be penetrated if the ob-
ject sought is sufficient to justify the expense. The
building of the St. Clair River tunnel, where iron cyl-
inders were forced through the clay by hydraulic pres-
sure, was a great advance in the art of building tunnels
through certain kinds of soil. The tunnel built under
the streets of London, where the top of the arch is just
below the cobble stone pavement, was built without
in the least obstructing travel at the place where the
work was being carried on. According to the Indus-
trial World, a tunnel 5 miles long is now being driven
through the solid rock under Gray’s Peak, 60 miles
west of Denver, Col. This tunnel, which is 8X18 feet,
is being built primarily to tap the mineral veins in the
mountains, which are thought to be quite rich. After
the tunnel is complete it will be enlarged and opened
for railroad traffic to accommodate an extension of
the Utah Central railway, which is to form a through
line from Denver to Salt Lake. Thus far about a mile
of the tunnel has been driven by hand power, but a
plant of ten Rand drills, with Ingersoll air compressors,
has just been put in, and an electric light plant is soon
to follow, after which it is expected the rate of work-
ing will be greatly increased. The excavating of this
tunnel is through rock about as hard as any that can
be found anywhere.

—_— e r——
A CONVENIENT FRUIT PACKING PRESS.
* The press shown herewith is designed to be operated
by hand for pressing dried fruits, etc., in a case when
packing them for market, and may
also be adapted to the pressing of
juices from fresh fruits. It has been
patented by Mr. Robert Randall,
of Newark, N. Y. The pressing
roller or wheel is mounted in a
bracket depending from the inner
end of a hand lever, where the lever
is also ful-
crumed in a
bracket upon
an upright.
The box or
package to be
filled is sur-
mounted by a
removable
frame, with
depending
flangesholding
it fairly on the
box and consti-
tuting a hop-
per. Any ordi-
nary platen or
follower is
placed on the fruit or substance in the hopper, and
receives the pressure of the lever roller as the fruit is
forced down. The device is constructed to weigh only
about seventy pounds, so that it can be readily moved
about a warehouse or other place where it is used.
—_— T+

DiaMONDS IN DEMERARA.—Recent reports state
that diamond mines of a rickly paying character have
been found in the interior of Demerara.

N

RANDALL’S FRUIT PRESS.

THE LOVELL DIAMOND SAFETY BICYCLE.

The success of this bicycle last year has led the man-
ufacturers to make additional improvements, two of
which we show in the accompanying cuts. The im-
proved chain adjustment used on this Lovell safety is
of a superior character. The bracket, which is steel
drop forged, contains crank shaft and ball bearings
and swings on a separate steel axle that has a long
parallel bearing between a heavy forked shape sec-
tion in the frame, which is brazed solidly to the frame
and is a permanent fixture. Tke motion of the bracket
is fore and aft, in the solid section of the frame, there
being no lateral motion. This bracket is adjusted by a
nickel rod with nut and set nut, being thus held sta-
tionary. The saddle is of the hammock suspension
kind, with springs both fore and aft. A new adjust-
ment for tipping the saddle has been added this sea-
son, which is shown in the cut. The saddle cantel has
two small rivets which fit in holes in the tilting plate.
By loosening the set screw, the saddle can be instantly
fastened at any angle desired. The frame is diamond
shape, of cold-drawn steel tubing and steel drop-forged
parts. The wheels are 30 inches, with % inch crescent
shaped rims. Each wheel has 40 direct spokes, of num-
ber 11 steel wire. The hubs are steel drop forged, and
the wheels are designed to stand severe work on coun-
try roads. The brake is of the direct plunger pattern,
and is very powerful. Ball bearings are fitted to every
running part of the machine. As three-fourths of the
weight of the rider comes on the rear wheel, the man-
ufacturers have made a separate set of bearing cases,

DIAMOND SAFETY No. 1.

specially designed, bolted in the section of the frame
in such manner that no matter what weight or strain
is brought on the wheel it does not cramp the bearings
or interfere with the ease of running. Particular at-
tention has been given to the finish of this machine,
and the enameled parts are all carefully inspected upon
leaving the factory. The weight of this safety cycle

CHAIN ADJUSTMENT.

ADJUSTMENT FOR TIPPING
THE SADDLE.

complete is 47 pounds. The manufacturers are the
John P. Lovell Arms Company, 149 Washington Street,
Boston, Mass., who will send illustrated catalogue on
application.
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Haulage of Canal Boats by Locomotives.

At a meeting of the Railway Union in Berlin, Herr
Wiebe described some experiments recently made on
two lengths of the Oder and Spree canal, 814 miles
long in all, witha view to ascertain the best method of
towing large boats. The submerged chain system is,
he states, unsatisfactory, nor has the endless rope sys-
tem of traction given entirely saisfactory results when
practically tested during the course of the experiments,
though a great many types of supporting posts and
pulleys were tried. The difficulty encountered arose
from the rotation of the rope as it moved onward,
which tended to twist the boat painter about the rope,
and the form of connection between the rope and the
painter could not be depended on to stop this action.
Further experiments were then made by attaching the
rope to the center of gravity of a heavy towing car,
running behind and drawn by a light locomotive such
as is commonly used in mines. If the rope is attached
directly to the locomotive, trouble may arise from the
side pull of the rope tending to overturn the engine.
It is for this reason that the towing car was adopted
in the experiments in question. This plan is stated to
have proved satisfactory, and boats have been towed
by it at the rate of 10 ft. to 12 ft. per second (7 to 8
miles per hour), though a speed of 5 ft. (314 wmiles per
hour) will, in general, be sufficient. The tension on
the tow rope in starting three heavy coal barges was
as much as 1,764 1b., but rapidly decreased as the boats
gathered way,
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AN ENVELOPE GUM MOISTENER.

The illustration represents a device for moistening
the gum on the open flaps of envelopes and similar ar-
ticles, patented by Mr. Edward E. Kingsley, of Nos. 25
and 27 Front St., Portland, Oregon. A reservoir with
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KINGSLEY’S ENVELOPE MOISTENER.

convexed under surface is attached to the vertical mem-
ber of a frame whose base has pointed feet or spurs, to
cause the frame to stay in the position in which it is
placed. In one end of the reservoir is an opening
through which the water for moistening is introduced,
and in the bottom is an aperture in which a sponge or
other absorbent substance is inserted, the outer end of
the sponge extending slightly downward within an
opening in the base member of the frame. In the top
of the reservoir at one end is a small conical aperture,
normally closed by a plug, attached to which is a
spring arm, bent to be carried downward to the base
of the frame, thence upward to movable engagement
with a button or stud on the other end of the reservoir.
When the gummed flap of an envelope is passed under
the sponge, the spring arm is slightly lifted, thus rais-
ing the plug and allowing air to enter the reservoir,
permitting water to flow through the sponge and keep
it in a thoroughly moist condition. The immediate re-
turn of the plug to its position, by the spring arm,
after the envelope has been passed through, prevents
further flow of the moistening liquid.
e o ———

the Egg Tariff,

The Tombstone Prospector says: Since the duty on
ezgs has been the rule many devices have been thought
of for manufacturing them. The idea of a Nogales
man is, however, the only feasible scheme up to date.
His proposition is to feed hens on the cheap grain of
Mexico and have them lay in the United States. For
this purpose a long building will be placed on the line,
half in Mexicoand halfin the United States. They will
feed and water in the Mexican end, and when they
want to lay they go to the further end of the building,
and in that way escape paying the duty. The projec-
tor of this enterprise came from Maine.

Beating

BROWNLOW & WARNER’S TRUSS.

In the truss shown in the illustration, a slide upon
the belt carries a post which sustains a round com-
pression pad, with an inner bearing face of cork, rub-
ber, or other suitable material, the pad being adjust-
able to or from the slide. At each side of the central
pad are oval side pads, attached by hinging their plate
sections to the inner face of the slide at its ends, the
two lateral pads being designed to compress, from both
gsides of the in-
guinal canal and
rings, the tissues
adjacent thereto,
and to occlude
the canal and
rings with the
nataral surround-
ing tissues, by the
combined action
of these pads and
the independent-
ly adjustable center pad. This improvement has been
patented by Dr. John H. Brownlow and Joel S. War-
ner, of Ogdensburg, N. Y.

THE mean of twelve determinations of the coefficient
of linear expansion of vulcanite, by Dr. A. M. Mayer
(American Journal of Science), obtained by means of a
specially devised piece of apparatus, gave the value
00000636, between the temperature at which the experi-
wments were made, viz., 0° and 18° C. The cubical ex-
pansion of the substance is closely represented by the
forula v = v, + 0°000182¢ 4 0°00000025¢2. Thespecific
heat equals 0'33125. The angle of waximum polariza-

AN IMPROVED TRUSS.

tion of a polished surface of vuleanite was found to be
57°20". Hence the index of refraction equals 1°568.
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RECENTLY PATENTED INVENTIONS,
Railway Appliances.,

DuMPING CAR.—William F. Bennett,
Peoria, Ill. This is a car of simple construction, ar-
ranged to dump either between or outside the rails, and
which can be quickly removed from the rails. The car
is formed in two longitudinal sections joined and
having each a pivotal plaiform, which may be made to
dump at either side by pulling out lock keys, the plat.
forms working on axes arranged at points to one side
but near their longitudinal centers. The manner 1n
which the fastenings are arranged adapts the car to
sustain any usual weight of ballast, earth, etc., and the
cost of construction is but moderate.

LINK ¥OR CABLE GRIPS.—Vernon T.
Lynch, Chicago, Ill. This link has a crosshead, on a
projection from which is a right hand thread engaged
by one end of a nut, the other end of the nut engaging
a screw thread on a clevis, 8o that when the nut is
turned the crosshead and clevis are moved toward or
from each other. The nut is grooved longitudinally on
its surface, the free end of a pawl fulcrumed on either
the clevis or crosshead engaging one of the grooves to
lock the nut in place. This link, which can be readily
extended or shortened, isespecially designed for use on
cable grips.

Electrical.

INSULATOR. — George H. Graham,
Ridgeland, and Thomas Gannane, Chicago, Ill. This
is an insulator and support for telegraph, electriclight,
and other electrical conductors. It is made of glass,
adapted to screw on the usual wooden pin, and has in
its outer end a transverse groove for receiving the wire.
The outside of the insulator also has a threaded portion
to receive a threaded clamping ring. A block of insu-
lating material is fitted in the groove over the conductor,
and this block is held in place by a loop whose ends
have hooks to engage the threaded ring.

INCANDESCENT LAMP COVER. — Emil
T. Mueller, La Crosse, Wis. This cover consists of
two similar halves, made of metal, paper, or other
suitable material, and of approximately the same form
as the lamp globe, there being attached to each half one
end of a curved spring having a central eye for receiv-
ing the neck of the lamp. One part of the cover has a
stud to be engaged by a hook on the other part when
the cover is closed on the globe. The cover parts have
a white inner surface, or are lined with a good reflect-
ing material, 8o that when the covers are opened out
opposite the neck of the lamp they will reflect the light
downward.

Mechanical,

ORE CONCENTRATOR. — Gottlieb D.
Husemann, St. Louis, Mo. This is an improvement in
dry concentrators, in which the separation of the metal
or metal bearing particles is effected by means of an air
blast directed upward through a reticulated table or
screen having riffles or pockets to arrest and retain the
precious metal or heavier particles. As heretofore con-
structed, valuable dust has been liable to be lost in the
use of such concentrators, and this invention provides
an improvement in the pockets in the screen, and also
in the bellows or blower, for the regulation of the
blast.

WRENCH. — Robert Haberthur and
John M. Stowell, New York City. This wrench has a
jaw at the outer end of the handle member, a yoke
pivoted adjacent to the jaw, and sliding in the yoke is
a gripping member, with a jaw at one end and teeth on
the under side of its shank, a spring-pressed dog pivoted
to the body member engaging the gripping member.
The construction is very simple, but few parts being
used, and the wrench is capable of exceedingly quick
adjustment to any size of nut, or to a pipe of any
diameter it is desired to operate upon, this wrench being
especially adapted for use as a pipe wrench.

THREAD CUTTER FOR BOLTS AND
Nuts.—Thomas L. Lumby, Delphos, Ohio. Thisis a
machine of simple and durable construction for cutting
bolts, screws, and nuts, and adapted to cut bolts of dif-
ferent diameter by the same dies, the machine allowing
of quickly moving the dies toengage or release the
bolts after each bolt is cut, and enabling the operator
to conveniently change the dies for different sized
threads. The invention consists of holders fitted to
slide radially in the face plate, in connection with a
graduated mechanism for automatically moving the
holders on the face plate to set the dies.

Miscellaneous.

SAFE OR DoOr LockK. — William A.
McCann, Jacksonville, Fla. This invention coneists of
a bar fitted to slide vertically and adapted to engage
the locking bolt, with a spring catch engaging the bar
and controlled from the combination lock. The bear-
ingr of the bar are formed on a side of a triangular steel
bar secured to the inside of the door on which the lock
is applied, the izner corner of the triangular bar abut-
ting on the face of the door, so that if the latter be
tampered with by the boring of burglars, the drill will
break in coming in contact with the sharp corners.

TiLL LocK.—Charles T. Jearles, Bing-
hamton, N, Y. This is a combination lock and alarm
specially adapted for money drawers, locking the
drawers securely and at the same time permitting their
being quickly opened by one who knows the combina-
tion, then also civing an alarm, a bell ringing every
time the till is pulled forward. A pivoted locking bar
is adapted to pass into a transverse slot in the casing,
and an arm pivoted on the table is adaptedto engage an
aperture in the locking bar, slotted tumblers sliding
longitudinally in the casing also engaging the locking
bar.

CLOCK PENDULUM ADJUSTER.—Frank
M. Wakeman, Nantucket, Mass. This invention pro-
vides a simple device for automatically adjusting a
clock pendulum to keep it 1n beat, whether the clock is
inclined in oue direction or the other. The improved
construction provides, in combination with the escape-

ment, pallets, and guide wire, a pivoted arm for sup-
porting the pendulum or pallets and a weighted lever
provided with a cam adapted to move the point of sus-
pension of the pendulum or pallets.

SCALE MEASURE. — Edward T. Bur-
rowes, Portland, Me. This is a rule capable of various
adjustments, and comprising two sections, each con-
sisting of two hinged members, the 1mner members of
the sections lying face to face, and each having a guide
loosely embracing the opposite member, the distal ends
of the outer members of the two sections being discon-
nected and free to swing in opposite directions. This
rule is designed to be specially useful in taking inside
measurements, such as the width and height of the in-
terior of window frames, while being also serviceable
for all purposes for which the ordinary rule is useful.

TYPE-WRITING MACHINE. — James
Richardson, North Tarrytown, N. Y. In this machine
a spindle having a reciprocating rotary motion has
loosely mounted on it an oscillatory type wheel, with
means for disengaging the type wheel from the spindle
at any time in the rotation of the latter, and re-engaging
the type wheel on the return of the spindle to the point
of disengagement. The movements of type, paper,etc.,
are effected by power called into action by but not ap-
plied through the keys, and uniformity of impression is
not affected by varying pressures on the keys, while
the spacing of the letters is uniform and the writer is
always visible to the operator as it goes forward.

COIN-OPERATED VENDING MACHINE.
—Samuel] 8. Allin, London, England. This machine
has a series of fixed receptacles for solid or liquid re-
freshments, a series of coin chutes and coin-operated
levers, and a central delivery mechanism common to all
the receptacles, and arranged to be set to deliver dif-
ferent articles by the insertion of different coins, The
invention is designed to improve the construction of
machines of this class to render them more generally
useful, and increase the number of articles which can
be handled in them and the range of prices. The ma-
chine is designed to sell both hot and cold beverages, as
well as simple articles of food and small wares in gen-
eral use.

BRUSH HANDLE. — Charles F. Myers,
McKinstry’s Mills, Md. This is an improvement in ad-
justable handles for brushes, such as ‘railroad brushes,
shop or factory brushes, whitewash brushes, etc. Con-
nected to the brush is a slotted bull having on its sur-
facecircular grooved seats, a screw-threaded stem being
pivoted within the slot of the ball. while thereis an in-
teriorly threaded handle socket, and a grip ringis in-
terposed between the socket and the ball, whereby the
handle and.brush may be adjusted to any desired
angular relation to each other,

WINDOW SCREEN. — James Knowles,
Jamestown, N. Y. In the construction provided forby
this patent a spring roller is arranged at the bottom of
thesash and a roll of netting wound around it to move
in guides at the sides, the netting being attached to the
lower edge of the sash, and being distended across the
open space when the sash is raised, the tension of the
spring roller holding the netting always taut and true.

FLowER HOLDER. — James Martin,
Temescal, Cal. This is a simple and inexpensive
jevice for securing flowers in place when constructing
floral designs. It has a shank or pin, the upper end of
which is curved to form a jaw, then laterally across the
shank forming an arm, while a spring-pressed clamp-
ing jaw has an arm crossing and rocking on the shank
behind the first jaw.

Ice CREAM FREEZER. — Frederic B.
Cochran, New York City. This ie designed to be a low
cost machine in which the various kinds of ices may be
frozer. quickly and kept frozen a long time, while the
material used in freezing will not be liable to get into
the material frozen. A cylinder holding a suitable
freezing compound is adapted to be rotated just above
and partially projecting into a cream pan, which is ad-
justable in relation to the cylinder, a thick coating of
the cream or other material being frozen upon the
cylinder as the latter is revolved.

FoLpiNg CRATE. — Job Spain, Belle
Center, Ohio. This is a crate in which fowls may be
kept and transported alive, and is designed to be light
and airy while strong and durable, and to be folded
when empty into a very small compass for convenience
in transportation. The floor of the crate has sills on
opposite sides to which are pivoted rods shaped to form
the sides and top, corner plates being mounted on the
upper portions of the rods, while a suitable end board
and door are secured to the end rods and floor.

SPRING BUCKLE. — Charles B. Under-
hill, Lancaster, N. Y. This buckle has two shanks
semicircular in cross section lapping each other with
their flat faces and surrounded by a coiled gpring, form-
ing a device particularly applicable to trunk straps,
horse girthe, and other straps having attached buckles,
admitting of the strap being more easily and closely
buckled. Used in connection with a horse girth, the
device is designed to make the girth more elastic than
usual, and obviate trouble from the stretching of the
girth.

BRAKE SHOE. — John J. Davenport,
Philadelphia, Pa. This is an improvement in brake
shoes, 80 made that the wearing block may be readily
removed and another one substitnted. The brake block
holder has a top and bottom and one perpendicular side
face projecting to form three sides of the block socket,
the side face having spurs, and there being also spurs on
a removable section, fitting and being held by screws in
a rabbet of the holder.

Ci6AR CASE. — Jacob H. Fawkes,
Chicago, Ill. This is a collapsible case, degigned when
empty to lie as flat as an ordinary leather case, but
having side frames with pivoted edge connections, and
end pieces hinged to the trames, adapted for ready ad
justment 1n such a way that cigars held in the case will
be protected from being crushed or otherwise broken.

ToBAcco KNIFE. — Peter J. Bernard,
Union Hall, Va. Thisis a tool designed more especially

for harvesting plants, and aleo adapted for cutting and
pruning other vegetable growths, The handle has a

forefinger receiving opening, and is re-enforced at this
point by the blade tang, the tool being adapted for
convenient use for a long time without cramping or
disabling the hand.

FILTER APPLIANCE. —Charles G.
Purdy, Brooklyn, N. Y. This is an antiseptic air vent
and overflow device designed to give free vent of filtered
fluid while excluding injurious germs, and allowing free
outflow of surplus filtered fluid without admitting im-
pure atmospheric air. A tubular body baving at its outer
part an air sterilizing substance is fitted to the reser-
voir, an overfiow pipe with a fluid seal trap is connect-
ed to the tubular body, and a drain pipe is connected
to the oater end of the trap, whereby impurities are
positively excluded from the filtered fluid reservoir,

NoTEe.—Copies of any of the above patents will be
furnished by Munn & Co., for 25 cents each. Please
send name of the patentee, title of invention, and date
of this paper.

NEW BOOKS AND PUBLICATIONS.

PALMER’S NEW PRONOUNCING POCKET
DICTIONARY OF MusicAL TERMS.
By H. R. Palmer, Mus. Doctor. H.
R. Palmer, New York, N. Y. Pp. 62.
Price 25 cents.

THE STEAM ENGINE. By Daniel
Kinnear Clark. Blackie & Son,
London, Glasgow, ete.. and New

York. Parts 3 and 4. Pp. 255, 257 to
512. Price $1 a part.

We note the reception of parts three and four of this
very elegant publication. The record of systematic
trials of furnaces and boilers, including many typical
steam generators, is contained in part three. These in-
clude evaporative tests of the same with steam stokers,
powdered fuel and other variations on ordinary prac-
tice. Part four gives rules and tables for the work of
steam in engines, analysis of its action when expanding
into a cylinder, the operation of compound engines and
the like. Each part contains one or two large folding
plates illustrating engines of different kinds. The
work is unexceptionable in appearance and general
make-up.

THE PHYSICIAN’S VISITING LIST FOR

1891. Fourteenth year of its publica-
tion. Philadelphia: P. Blakiston,
Son & Co.

POWER THROUGH REPOSE. By Annie
Payson Call. Boston: Roberts
Brothers. 1891. Pp. 169. Price $1.

This work is a plea for the gospel of relaxation. It is
very timely at this day, when 8o many men and women
insist on living on their nerves.

e —

SCIENTIFIC AMERICAN
BUILDING EDITION.

APRIL NUMBER.—(No. 66.)

TABLE OF CONTENTS.

1. Plate in colors showing a cottage on Lombard
Avenue, Chicago. Two floor plans, perspective
elevation, etc. Estimated cost $2,800.

2. Colored plate of an attractive residence erected at
Bridgeport, Conn. Coust $6,900 complete. Floor
plans and two additional photographic elevations.

3. A cottage costing $2,700 complete, erected for Mr. R.
H. Keller, at Rutherford, N. J. Three elevations
and plans, Mr. U. D. Peck, architect, Ruther-
ford, N. J.

. Photographic view and two floor plans of a cottage
at Austin, Chicago. Estimated cost $3,300.

. A rowof new dwellings on West 82d Street, New
York. Cost of each house $20,000 complete.
Messrs. Berg & Clark, New York, architects,

. Cottage recently erected at New Haven, Conn. Cost
$6,850 complete. Floor plans and photographic
perspective elevation.

An attractive dwelling erected at Yonkers, New
York, at a cost of $6,000. Photographic eleva-
tion and floor plans.

. Two photographic views of the beautiful residence

of Mr. Noakes, on Riverside Park. New York
City, a colored view of which appeared inthe
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March issue.

9. Sketch of a sixteen story office building to be
erected at Chicago. Cost $750,000.

10. Sketch of a water-cooled building. One of the

novelties proposed and patented for the World’s

Fair at Chicago.

Recently erected English houses.
spective views.

Miscellaneous contents: How to catch contracts.—
Toggle bolt for electrical and other fixtures, illus-
trated.—Composition for retarding the setting of
plaster.—Quarrying marble.—The education of
customers.—Iron and steelfor building purposes.
—Animproved sanitary earth closet, illustrated.—
Stamped metal ceilings, illustrated.—The Plax-
ton hot water heater, illustrated.--A hot water
heater for soft coal, illustrated.—An improved
woodworking machine, illustrated.—An improved
casing for steam pipes, illustrated.

The Scientific American Architects and Builders
Edition is issued monthly. $2.50 a year. Single copies,
25 cents. Forty large quarto pages, equal to about
two hundred ordinary book pages: forming, practi-
cally, a large and splendid MAGAZINE OF ARCHITEC-
TURE, richly adorned with elegant plates in colors and
with fine engravings, illnstrating the most interesting
examples of Modern Architectural Construction and
allied subjects,

The Fullness, Richness, Cheapness, and Convenience
of this work have won for it the LARGEST CIRCULATION
of any Architectural publication in the world. Sold by
all newsdealers.

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

11. Plans and per-

12.

© 1891 SCIENTIFIC AMERICAN, INC.

WBusiness and Personal.

The charge for Insertion under thws head is One Dollar
a line yor each imsertion : about eight words to a line.
Advertisements must be received at publication office
as early as Thursday morning to appearin next issue.

For Sale—New and second hand iron-working ma-
chinery. Prompt delivery. W. P. Davis, Rochester. N.Y.

Presses & Dies. Ferracute Mach. Co,, Bridgeton, N. J,
Barrel, Keg, and Hogshead Machinery. See adv.p.189.
For best hoisting engine. J.S. Mundy, Newark, N.J.

For Sale—2 valuable patents for household tools, G.
F. Kolb. 732 8ansom St., Philadelphia.

Best Ice and Refrigerating Machines made by David
Boyle, Chicago, Ill. 155 machines in satisfactory use.

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

Screw machines, milling machines, and drill presses.
The Garvin Mach. Co., Laight and Canal Sts., New York.

“How to Keep Boilers Clean.” Send your address
for free 96 p. book. Jas. C. Hotehkiss, 120 Liberty St., N. Y.

Iron, Steel, Copper, and Bronze Drop Forgings of
evéry description. Billings & Spencer Co., Hartford,
Conn

Split Pulleye at low prices, and of same strength and
appearance a8 Whole Pulleys. Yocom & Son’s Shafting
Works, Drinker St., Philadelphia, Pa.

Guild & Garrison, Brooklyn, N. Y., manufacture
steam pumps, vacuum pumps, vacuum apparatus. air
pumps. acid blowers, filter press pumps, etc.

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.

For low prices on Iron Pipe, Valves, Gates, Fittings,
Iron and Brass Castings, and Plumbers’ Supplies, write
A. & W. 8. Carr Co.. 138 and 140 Centre St., New York.

Send to George F. Webb, medical electrician, for
illustrated catalogue of electro-medical appliances. etc.
Co-inventor and manufacturer of the electric belt illus-
trated in SCIENTIFIC AMERICAN of March 14,1891 Ad-
dress lock box 207, Ashtabula, Ohio.

Machinery for Sale.

One Corliss engine, 20 inch cylinder, 48 inch stroke, band
wheel 16 feet diameter, 24 inch face; one horizontal elide
valve engine, 8 in. cylinder, 16 in. stroke, with fiywheel ;
two steam pumps; three boilers, 150 horse power, and
connections ;: two veneer saws ; one Lidgerwood double
hoisting engine. with larze log derrick; two log band
saws: bench and swing saws; pony planer shafting from
4 inches down ; hangers, pulleys, belts. etc.; will be sold
at a bargain, together or separately, to close business
first of May. Address Henry T. Bartlett, 200 Lewis
Street, New York City.

83 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 A ddress must accompany all letters,
or no attention will be paid thereto. This is for oar
information and not for publication.

Reterences to former articles or answers should
give date of paper and ({)age or number of question,

Inquiries not answered in reasonable time should
be 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.

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. ‘

(R944) M. B. writes: T have a valuable
meerschaum pipe, which has got very strong, and I
would feel extremely obliged to you, if you would pub-
lish in Notes and Queries the best way to cleanse the
same. A. Close the hole in the stem with a cork. Pour
alcohol 1n the bowl, and remove excess with sponge
or blotting paper. Be careful to let none run down the
outside, as it will cause a white mark. Then set it on
fire. If it seems to get too hot, blow it out or extinguish
by corking the bowl.

(2945) Chemist asks for method of manu-
facture of soluble glass by the wet method, propor-
tion of sand to caustic soda, and is there a process for
making same out of infusorial earth ? A. Itis some-
times made by heating caustic soda solution and flint
together in digesters under pressure. We recom-
mend our SUPPLEMENT, No. 317, for a paper on the
subject.

(2446) T. H. De S. asks : Specific gravity
of ash being 0°845, what will be the weight of a cubic foot
if it be under water, and the rule for it ? A. The weigit
of a cubic foot of water may be taken as 6214 pounds.
The cubic foot of ash will weigh 0'845X6214=>52'8
pounds. It will be buoyed up in water by an effeciive
force equal to 62:5—52°8=9'7 pounds. The rule is based
on the fact that a body immersed in water is buoyed up
by the weight of water displaced and is attracted down-
ward by gravity.

(2947) A, E. 8. asks: Would it be best
to mix the acid sulphite, alum and hypo soda fixing
bath for negatives recommended by Cramer with a
plain bath, after it becomes'weakened from use, and pre-
cipitate both with sulphuret of potass., or would it be
best to precipitate each separately ? A. Mix an entire
new bath and throw down the silver in the old mixed
bath with sulphuret of potash.

(2948) G. E. L. asks how to redevelop a
daguerreotype. It has faded so it can hardly be seen.
A. It may be brightened by havinga very weak solution
of cyanide of potassium flowed over it. Great care is
necessary; we advigse yon to put it in the hands of an
experienced photographer.
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(2949) G. P. asks: Can you please tell
me how to mend hoie in rubber foot ball? A. See
answer to query No. 2003. To resist the pressure, the
patch should be inside. Success is doubtful.

(2950) G. H. R. asks : 1. Will you please
give the chemical reactions in the development and fix-
ing of adry plate with pyro developer ? A. The Ge-
veloper reduces to a metallic state the bromide of silver
in the film which has been acted upon by light, The
fixing bath dissolves out the bromide of silver unacted
npon either by light or the developer. 2. What will
remove pyro stains from the fingers? A. A solution of
citric acid—20 grains to one ounce of water will remove
the stains. 3. What is process of manufacture of cellu-
loid? A. 100 parts,caraphor are mixed with 42 to 50 parts
pyroxyline (nitro-cellulose) and pressed or rolled hot.
Another method dissolves 50 parts nitro-celluiose in 100
parts alcohol with 25 parts camphor and evaporates to
the consistency of jelly. By exposure to the air in
thin plates it hardens.

(2951) W. L. R. asks: 1. What prepara-
tion or solution can [ use to make a pair of buckskin
moccasins waterproof ? A. Use grease or leather stuff-
ing. It will change the nature of your buckskin. 2.
I put a Cramer plate in a solution of alum and water
to take out the frills. The frills came out, but on dry-
ing the plate, it left the alum on it. I washed it in run-
ning water for hours, but it would not come off. What
will take it off without injury to the plate ? A. The
particles of alum may be rubbed off with a tuft of
wet absorbent cotton. If they are firmly fixed in the
film, there 18 no easy way to remove. Possibly by soak-
ing the negative in a weak solution of water and sul-
phuric acid, the deposit may be dissolved out. 3. A
recipe for making magnesium cartridges to be operated
by a fuse like the Scoville magnesinum cartridges ? A.
An effective magnesinm compound is made by mixing
equal parts of nitrate of barium and magnesium pow-
der. . Putit in a paper case and connect with a slow
powder fuse, which can be had from manufacturers of
powder.

(2952) S. H. H., Jr., says : I wish to make
a small camera for taking photographs four inches high,
three wide and about two deep. Would you please
tell me the size and kind of lens to use in making a
camera of the above size ? A. You need to use a two
inch equivalent focus,Morrison or Gray wide angle lens.
The diameter of the lens would be about half an inch.
2. How can I secure a light background in taking pho-
tographs ? A. A common plain blanket hung up be-
hind the object will give you a light background, or
uee very large sheets of manila paper.

(R953) A. C. S. asks: How can tallow
be softened or refined so that it may be used as a lubri-
cant for the working parts of a microscope ? The opti-
cians use the material, which is admirably adapted to
the purpose, but I have been unable to learn how it is
treated, but after treatment the tallow is almost as soft
aslard. A. Tallow can be softened by mixture with
oleic acid or with some neutral oil such as sweet almond
oil. Treatment with borax and water hot is good as a
refining process.

(2954) P. C. asks: 1. How can I find
the weight of a casting of common gray iron ? I have
the full size pattern of soft pine at hand. A. Multiply
weight of pattern by 14. 2. In an electro-motor of any
given size, what increases the efficiency —more winding
on the field magnets or more divisions on the arma-
ture ? A. It is good practice to use plenty of divisions
onthe armature. Its winding must be based on the dif-
ference of potential between its terminals and the de-
gired power. 3. Arenot allelectro-motors series wound?
A. No. They are often shunt and compound wound.
4. How would lengthening or shortening armatures (of
motors) of the same number of coils and same diameter
of core affect the efficiency of the motor ? A. No direct
effect can be predicated. In a general sense the arma-
ture core should be of rather large diameter. 5. In
four field magnets faced and bolted together would the
lines of magnetic force be perfect, so as to give twice
the pull on the armature that one pair of magnets
would give ? A. A single large electro-magnet is far
more advantageous than a combination of small ones.

(2955) J. J. asks for a filling, black and

other colors, such as is used for brass signs, something
that will harden and stand exposure to sun and weather,
also the cleaning of the brass with acids and by rubbing.
A. Melt togethger in a clean iron pot two parts each of
best asphaltum and gutta percha, stir well together, then
add one part of powdered gum shellac. It should be
used hot. It may be mixed with smalt, vermilion or
other pigment if desired.

(2956) L. M.—1f you use well insulated
wire and wind carefully, you may omit the shellac
varnish altogether, or you may soak the coil in very
thin varnish after 1t is completed, allowing it several
days in which to dry.

(2957) W. W. D. asks if double or single
cotton-covered wire is used to wind 8 light dynamo,
also if the two rods down side are of brass or copper.
A. Donble-covered wire is preferable wherever it can be
used. The rods are of copper.

(2958) A. B. T. asks what will stick the
amber mouth piece of a pipe together; it is broken about
14 inch from the end. I have tried many kinds of glue,
but'cannot stick it; the heat or moisture of the mouth
seems to soften the glue. A. Moisten with linseed oil
and press together after heating. Too much heat will
ruin the amber, and too littie will not cause adhesion.

— —

TO INVENTORS.

An experience of fortyyears, and the preparation ot
more than one hundred thousand applications for pa-
tents at home and abroad. enable usto understand the
iaws and practice on both continents, and to possess un-
equaled facilities for procuring patents everywhere. A
synopsis of the patent laws of the United States and all
foreign countries may be had onapplication,and persons
contemplating the securing of patents,either at home or
abroad, are invited to write to this office for prices,
which are low, in accordance with the times and our ex-
tensive facilities for conducting the business. Adéreas
MUNN & CO.. office SCIENTIFIC AMERICAN, 861 Broad-
way, New York.

Dust collector, A. Hunter..
Dye, black, J. Schmid..
Dynamo regulator, B. H, Fisher. . .
Baves trough machine, W. A. Colst;en
Egg beater, A. White
Egg carrier. T. E. Perkins. .
Electric bartery, thermo, J. N, Webb....
Electric circuits, fuse for, F. W. Mnxstadn

INDEX OF INVENTIONS

For which Letters Patent ot the
United States were Granted

Klectric contact, O. J. Depp
March 31, 1891. Eleotric contact protector, R. VATIeY, Jt....... «..
Electric currents, regulatiug apparatus tor, W.
LaNMeYer. ... .covuevieeuie iiaaienaeienr.iesennns
AND EACH BEARING THAT DATE. | Electnc fixtures, hanger board for. G. R. Lean
Electric light shade, J. W, Easton............
Electric lighting system, G. Glbbs
(See note at end of list about copies of these patents.) | Electricswitch, H. T, Clark......
Electric switch, W. White
Electric switch box, J. H.
Addressing machine, C. E. Hadley ............ ... 449,320 | Electric wire pole, Meyer & Bll]d ......
Awning, F, Schreiber.. . ... 449387 | Blectric wires, binding post for, H P Ball
AXxle, J. A, StewWart. .....co ot iiiiiiiiiiaa sseresanns 9,648 | Klectric wires, covering, I'. W, Norman............
Axles, journal bearing for railway, M. H. Devore 449,109 | Electric wires, elastic metallic pole for, C. A.
Bagasse turnaces, carrier for feeding, F. Cook.. 9 464 5 L)« T
Baling ;éress. A. chkey ... 449,189 | Electro- magnetlc device, M. G. Crane...
Banjo, Boyden . 449,200 | Klevator. See Coal or grain elevator. Package
Bansksl from caving, device for preventing, D. H. 185 elevator. Portable elevator. Water ele-
OIOMION .. ..o iiiiet cieieeeieiianaaeeees .. 449, atol
Bar. See Cutter bar. Elevator operating system, electric, W. Baxter,
Battery See Electnc battery. Galvanic bat- | Jl..iiiii iiiiiiiiiiiiie e ieiieeeees ceaeeeeeaas

Enmne See GQus engine. Multiple expansion en-
gine. Rotary engine. Steam engine.
Emztines. convertmg devwe for steam. P.W Lef-

ery.

Bellows fold coupling, E. L. Perry..
Belt, electric, D. P. Andru

Belt gearing, T. Mchay
Belt shifter, O. B. Martin. . .
Bengal light compound, C.
Benzo-rhodamine, M. Ceresole
eveling machine, M. O’Gorma
i e, J. B. Bvans

ey
Evaporatlng naphtha, ¢
Extracts, apparatus for making,

8. C. Thrall

icyc Kyeglasses, W. C. W estaway .
Bicycles, oil can hol r. L 449,460 | Farm gate. L. J. Johnston..
lacking, shoe, G. P. Ti ton Mg;?%‘% Kaucet for barreis, M. Antho

Blasting, submarine, T. Pusk
Boat. See Separable boat.
Boiler. See Sectional boiler. Steam boiler. Tubu-

Faucet. measuring, H. Thacker.
KFeed cutter, A. Cameron
Feed cutters, friction lock or cluteh for ﬂywheels

ar boiler.
Boilers, machine for calking seams and joints of Feed m 1Il Henry & Wood
steam, G. J. & C. H. Hoskins........... 449,286 | Feed rack, 8. H. Warren........ .
Bookbinders' machine, Smith & Arnold 449595 | Feed regulator, Dutcher & Boyle . .
Boot or shoe stay, W. A. Neely 449,167 | Keeder, automatic stock, J. H. Carpenter .

Boot soles, etc., machine for channeling and Kence, J. Figert

trimming, J. B. Hadaway.. . 449247 | Kence, W. S. Sutton. ..
Bottle, metal cased. Z. T. Hali . 449119 | Fence'construction, N. Gillham.
Bottle, nursing, C. C. Balston........ ... . 449275 | wence. flood, Catlett & Robertson
Bottle scraper, mucilage, J. C. Rosnecht.. . 449,298 Fence makmg machines, plcket feeder for, J. F.
Bottle stopper and liquid dro pper, V. C. Monette. 449,291 |  MaAUCK.....eovieiiiiie ciiaeet o ceeaien sas .e
Box. See Electric switch box. Letter box. Sig- Benee post, metalllc. H. Fischer

nal box. Fence, wire, P. Mast....... ....... ..
Boxes, manufacture of hooped, H. H. Higham.... 449,413 | Fence wire ugntener. H. G. McDaniel
Bracelet, C. Bachem 449, 106 kFence wires, tightener and fastener for, A. 1.

Bracket, C. Porter.......................
Brake. See Car brake.

Brewing malt liquors, B. W. V. ]ent.ln
Bridges, safety guard for draw, H. J. Rohlt
Bridle bit attachment, A. Lobdell....
Bridle bits, making, Van Ness & Lewx
Broom, J. M. Meador

. 449 134 Thompson
Fences, material for making wire, J. Berestord...
Fibers, degumming and preparing, W. R. “ﬁg%«l
Fxlt.gr for sirups and juices in sugar works, K.

Kire escape. R. M. Yo

Broom. stable or street, A. T. Gerike. Fire escape, G. F. Goldthwalt

Brush, M. YOUNg......oovveeiiee  ceeenne.nns Kire escape, C. G. Grunz............coeu.e.-

Brush, cleaning and pohshlng, H. A. Webster. Fire escape or chain ladder, N. Butterfiel
Brush'handle, M. B. Hinds .................... . Fire extinguisher, J. D. Berry

Buildings, constructlon of. P. H. Jackson . 449,323 | Fire extinguisher, automatic, R. W. Newton.
Burnisher, 8. 0. Tuerk.........cceuiiieiiniininiien 449,391 | Fireplace hood, L. E. Clawson...............
Burner. See Gas burner. Hydrocarbon burner. Fisning bait, artiticial, M. Carswell

Butter jar, Kennedy & Harris . .. 449326 | Fishing ta,ckle. I. Bushong...............

Button fastener, H S Rockwood Flushing snphons. valve operannz m cha ism
Cable grip, E. Schalk .. for, C. Sullivan..................

Calendar, C. C. Kelly. Forging machine, nail

Coal, means for moving slack, E D Johnston.
Coal or grain e]evator. M. T. R
Coin holder, H. M. Brigham.

Insect trap, J. G. Roth
Lnsulated electric conductor, J.
Iron. See Car draw iron.

Confectioners. cooling slab for, G.
Confectioners’ use. beater and
ondon . .
Container and omb med
Coohng or retnaerating apparam

} 449,577

449,463
9,225

449,615
449,637

Knife. See Pocket knife.
Lacing hook, I. F. Peck ....... ..
Ladder, collapsible, W. W. Harri
Lamp, electric arc, J. H. R. Ward..
Lamp hanger, electric, f. A . Fostel
Lamp socket, incandescent electric
Lantern, magic, F. Scheidig

(‘orn sheller

W, inbaugh.
See Bellows fold cou!

Coupling. up! up- Lathe and planer attachment, J. Wal

ling. Car and pipe coupling. Pipe coupling. Lathes, table operating mechanism for, M.C. Bol-

Thill coupling. lenbacher..... .c.cceven viniieeniene oo
Crane for hfunz weights, J. Gaskell....... [ 449,629 | Letter box, C. A. Whelan.... ......

Crate, folding, E. H. B rtels..... 449,193 | Letter box, house door, K. Markell

Cultivator, W. 8. Cook........ 449,522 | Letter box, house door, W. Sco

Cultivator, J. W. Kraus ........ 449,642 | Letter marking machine, M. J. Dol phm

Cultivator, cotton, H. C. Hughes...... 49,418 | Level, plumb, B. A. Mounts. .

Cultivator, listed corn, J. W. Epperson... 9,527 | Level, spirit, H. Green . .

Cutter. See Ice cutter. Ice plow cutter. Feed Lifter. See Railway track lifter. Transom
cutter. Meat cutter. Rot,ary cutter. lifte

Cutter bar, G. B. Clark.. 449521 Llftmlz jack H. Billin

Cut-out, C. S. Van Nuis. 449,801 | Line or rope holder, N 1ef & Cotte. .

Dark room, portable, J. H. Marley . 487 | Lock. See Indicator lock. Nut, lock.

Dental or surgical engines, hand piece for, W. G. Lock, J. Kaye..

A.Bonwill.... ... i i iiiieseeieaaas 9,4 Locomotive wheels ‘means for trumg. J'. E]de
Dental tooth for shaping tooth crowns, G. Evans. 449,408 | Loom, H. A. Remington ...............cc......
Desiccating apparatus, R. Birkholz................. 49, Loom for weavmg t.nfted pile fabrics, Skinner &
Digger. See Potato digger. Connolly......

Dihydroxynaphthalene, E. Mentha . 449551 | Loom, naedle. Skinner & Connolly

Dish cover, V. P. . 449144 | Loom'picker staff check, J. T. Mar.

Display rack for carpets, oil cloths, ete., L. Paff... 449,250 | Loom shuttles, oat detecting sttachment.for. H.

Diving:appardtus and life-saving raft, comblned. BaUMAND . ..ee. cteenien soconsesosscaccsans .
J. Speirs, teeones sesscesssscese.s 449,354 | Loom weft st.np motlon Devlgne & Durand

Door check, J. Drees. . 4i9,618 | Lubricator, McNiece & Bloom. ...........

Door opener. D. Hawksworth 9,364 | Magnet, electro. F. A. Wessel.... .

Door or window screen attachment, M. A. Bald- Magnetic separator, R. R. Moffatt............

B2 L T Y . 449, 514 Vlall matber, machine for marking, F. N. Eth-
Draught or air forcing device, G. W. Lord . 4494 .
Drawer 8t0p, 8. He LeVY...cccccevviiiiiiniiiiiineenens 449.482 Marbles. dye tor the manufacture of, M. Lang..
Drier. See Clothes drier.

Match racks, machine for filling, G. H. Mille

Match es from dipping racks, 'nn‘achlne for Temov-
ng, illen et al..... ........

449294 | Measnrement.s. apparatus

0, 449,231 ute, W. A. Rogers...

Driving and pulling stakes and handling the

same, machine for, J. P. Merriam
Driving mechanlsm. ’l‘. 8. Barwis
Dry closet, 1. J. O
DEFI0R apbaratus, S.G Philiips.

. 449,374
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9,450
. 449279

449,455

. 449 2oa

449,390
449,526

Calendar roll leader, R. Fracture apparatus, B. 449,436
Calipers and dividers, N, Marsh. .. Furniture, combination, Polakof.r 449,430
Call and Gilznal. station, Weaver & Fuse, electric, G. F. Curtiss...... 449,209
Can. See Metal can. Gauge. See Printing press

Cane, device for stripping leavesfrom sugar R. table gauge.

Rohr......oo.ooooiiiiiialL, Galvanic battery, H. P. Stoecker . 449,299
Car and. pipe coupling, com ine Game, Scott & Hillman . 449,140
Car brake, W. R. Seiders......... X Garbage, apparatus for removing, P. J. Kearney 449,421
Car brake, railway, J. M Blondell.oeeeeernneennn.. 449,645 | Garment supporter, S. B. Ferris . 449,113
Car_buffers, device for rehevmg the tensnon of Gas burner, self-closmg. ‘W. Ten Eyck 449,238

Schroyer & 'I‘hompson 49,388 | Gas engine, G. J. Weber ............. .. 449,507
Car, cattle, F. E. Canda.. 449,203 | Gasretort, A.M. Sutherlan . 449,142
Car coupling, P. B. Hand 449,253 | Gas supply shut-off and regulator. automamc. w.

Car coupling, E. F. Long. 449,224 C. ROBSNGY ... tvaverniensraoonaoiasne curmrnas 449,178
Car coupling, F. Miller.. 46,3 | Gate. See Farm gate.

Car coupling, C. ¥, Mowil. . 449,559 | Gate, F. Willlams8...... .coeivinieieiiiiieniiiennns 449,456
Car coup. mg C. ¥. Murray 449,561 | Gear, removable toothed, R. D. Nuttall............ 449,493
Car door, G. G. Geiger. ...... 4491155 | Generator. See Steam and hot water generator.

Car couplmz device, E. A. Morrow.. 9,423 (ruzzmz and shearing machine, comblned H. S.

Car, double deck, stock, B. C. Hicks. 449621 Greene.................conieieenne . 449,620
Car draught pole. horse. J. M. Blondell 449,646 Glrt,h fastener. W. T. McKkarlane 449,492
Car draw iron, horse, J. M. Blondell.. 449,644 | Gold or other precious metal, settling and amai-
Car.ldumplng. W.T. Cooper........... 449,524 gamating pan for machirery for extracting,

Car gear, railway, J. M. Blon dell 449,643 A .Merralls ... .ciiiiiiiiiiiiiii i 4‘).55"
Car heater, W. C. Bake 449,306 | Governor, fluid pressure, Kimball & Teal .. 449,

Car platform, freight, TG ‘Tyrreil. 449,452 | Grain cleaner, 8, Stewart....... .. 49, m
Car pus her, J. M. Jones ... ... 49,63; . 449,641
Car starter and brake, W. Giffard.. 449,229
Cars, hand support for, k. A. Morle ............... ) Guard. See Railway trolley guard.

Cars,method of and apparatus for propelling Guitars, capodasctro for, A. L. Gassett.............. 449,216

street, W, K. & W. E. Prall,Jr......cc..ccoeeen 449.588 [ Guns, cartridge cramp for magazine, K. Krnka.... 449, 1287
Cars, reversible sign for horse, F. E. Webb.. 449,506 | Guns, safety lock for breech bolts, P. Mauser. ... 449, 552
Cars, watering trough for stock. B. C. Hicks. . 440,622 | Handle. Sée Brush handle.

Card, playing, Rudd & Mendenhall . 449274 | Hanger. See Lamp hanger. Picture or mirror

Card shuffler, K. Falkingham...... . 449,316

Carpet sweeper, G. W. Kelley. 449 541 . 449,201
Carrier. See Eglz carrler. 449198
Cart, road, S. B, Irwin.. . 449,121 | Harrow, 449,592
Cartridge shell crimper, ( 449,537 | Harrow, D. B. Smit 449.649
Case. See Cell case. Watch ‘case. Harrow, disk, J. F. Packe 449,132
Cash and sales register, J. P. Manton, Jr 449,164 | Harvester, corn, J. Keys 449,652
Cash indicator and recorder, electri Hatch doors, etc., fusible 449,414

Desant 449, 108 uatchway operating mechanism, elevat .

Cash indi 449} Clem....... .. 449,361
Cash regi 449 ‘395 Hay rake and loa . 449,462
Cash reg: 444, Hay rake and loader, A . B. Livingston. .. 449
Cash register, recorder, and indi 449,311 Hay stacker. J. H, Junkins.......... crereeeraeaaaes 449,540
Cash register system, ele ctric, R. E. Nelson, Jr.... 449,249 | Heater. See Car heater.

Cash registering and indicating machlne. M. R. Heating apparatus, N. E. Austin 449 217

Longacre .. 440328 | Heating npparatus, electric, M W. Dewey. . 449.404
Cell case, D. Quinlan.. Hinge, Niedringhaus & Geiss . .. 449 628
Cement, manufaeturlng. G. Wllllams Hinge, spring, K. N. Kelsey . . 440 366
Centrifugal machine, H. W. LafferLy Holder. See Coin holder. Line or rope holder.
Chains by electric weldlng processes. manufac Mucilage holder. Opera glass holder. Paper

turing, E. Thomson............ .cceeveiiiiens oo 449,356 holder. Shade or globe holder. Tool holder.

Chair. See Rail chalr. Hoof pad.J. Kress. .........ccoviieeiiennnnniinianns 449.368
Chair, E. S. French..........ccccvvueaee 449, 114 Hook. See Lacing hook. Snap hook.

Chair, T. Suchland ....... .. 449355 Hoop for barrels, etc.. corrugated. G. Souther.. . 449,597
Chuck, drill, C. T. Pratt 449,135 | Horse protector, S. P. Hodgen. . .. 49,032
Cburn. J. H. COOKUS...ccvvve. .uue 443,523 | Horse training blind, B. A. Long........ .. 449.485
Chute, arimal, Myers & Armstrong.. . 449,228 | Horses, heel expander for, G. T. Cn man 449,573
Cigar trimming and branding machine, W. Gar- Hub boring machine, Paquette & Child.. . 449,494

TELSOM .o it treiinernecnneee covecosnsnancnncnns 449,260 | Hub, wheel, W.Ford,Jr.... ...... 449,264
Clasp. See Ribbon clasp. Hydrocarbon hurner, B. H. Elwood 449,315
Cleaner. See Grain cleaner. Hydrant, irrigating, W. aCy.Jr 449,161
Closet. See Dry closet. W ater closet. Ice cream freezer, T. 449,434
Clothes drier, G. W. LI ewel YO....000 o Ice cutter or ployg, H. Bode nsLeln 449,516
Clothes line fastener, F. Abbiati. Ice plow cutter, H. Bodenstein_............... 449,517
Clothes pounder, ¥. P. ‘Mighell. Index and register, combined, J. H. Carpenter.... 449,105
Cluteh, D. B. Hiser.... ...... Indicator, See (‘ash |nd1cator
Cluteh, J. C. Miller.. cees Lndicaior l ock, J. M. K 9,314
Cluteh, triction, W. H. Cummings....... ... l Inking device, M. J. Dolphin 9,405

449138
49,400

Coliar. breast, T, W. Fisher Ironing board attachment, L. Reynolds.. .. 49,172
Collar, horse, 8. T. Marlette.. Juck. See Litting jack.

Coloring and finishing t‘a.brics. . Jar. See Butter jar. .
Column, buildng front, K. Mesker Kitchen cabinet, Brown & Smith. 449,346

449,449

449,194

44 ,376
449.,377
449.1"5

235

Meusurements of time, snace or quanmy. appa-
ratus for recording, H. Abbot

Meat cutter, S. T. Jull.............

Meat cutter, rOCKIing, J. TTitz ..........-

Mechanical moveme t. J. Z. Rora.back

Metal can, Reiset & Waeber .

Metals, method of and apparatus for reducing,
W. Wakely

449.145

Meter. See Plston met,er.
Metronome. A. G. Pinfold .............. cooae.... . 449,635
Mill. ]?ee Feed mlll Grinding mill.  Rolling
mi
. 449,118

Mill and power mechanlsm. E.C. Grlﬁln
Mlxmg apparatus, R. Smi .
Monkey wrench, V. J. McDonnell
Motor. See Spring motor.
Mucilage holder and spreader..] H. Porter..
Muffier, steam, C. K. Healy..................
Multiple expansion engme. H. Dunsmuir
Musical instrument, E. Freiner.
Musical meruments. keyboard playing attach-
ment for, J. P. Becker...........c.....o0. oL.eele
Needle points, machlne for polishing, W. H. Day-

449,259
. 449,129

. 449233

440,439
449,396

. 449,313

Newspaper cover, J. Davis.
Nut lock, F. M Difany..
Oil, tanner’s, W. B. Davis.
Oils, refinicg. J. D, Edwards......

Qpera glass holder. J.U.Gerow......ce ...
Ordnance, breech-loading, H Schnelder
Ore concentrator. F. B. Morse
QOrgan, F. Roosevelt.......
Organ. Roosevelt & Elber
Oven, domestic, J. Watso
Overshoe, M., 8. Varle
Package ele vator, B.
Package making and ﬂllinz mac]

Patzlng machine, 8. K. Whlt.e
Paper cutting machine. C. R.
Paper holder and cutter, roll.
Paper holder and cutter, roil, E. E. Staninger
Pen, fountain, H. T. Reed..............ccccu.e
Pencil sharpener. slate, E. R. Lov
Phonograph erasing atmchment, P. T Dodge
Piano action, 8. R. Per

Piano action, uprnzht, G M. Guild.
Piano tuning apparatus, A. Felldin..
Picture or mirror frame hanger, D.
Pill machine, J. A. McFerran..
Pipe coupling, F. J. McGuire.
Pipe coupling, H. B. Nichols

Vg G. Haas.

Pipe forming machine, 8. IHartley 44
Pipe tester, closer, and clean- out. W. P. O'Brien..
Pipe wrench, M. H. MceNair. .......coo.ovviiiia.nn 19 27
Pipes, self-adjusting frost protector for ventilat-

ing, T.C. Boyd.....ccoiic iveiriiiiiiiennconees o 449,199
Piston meter, J. B. Deeds..................... . 4497617
Planters, dropper guide forcorn, A. P. Aldrldge .. 449,100

Platform. See Car platform
Pliers, T. F. Vandegrift..
Plow, J. A. Mclver.....
Plow, G. W. Phinney

Plow, river channel, D. H. moN......... 9,18
Plows, weed attachment for, W. D. Crowell 449 465
Plunger press, rebounding, T. J. Strait.... 440,601
Pocket knife, W. Schmachtenberg.. 449.199
Polishing cone, A. T. Good.........c.ceuvenne 449,217
Portable elevator and wagon unloader, .
Kirkpatrick. ... ...cceeeeeeneanenns . 449447
Post. See Fence post.
Potato digger, D. B. Merrell........ . 449127
Press. See Baling press. Plunger

Press deliver
Printing mac

449,156
449, 420
44912

449, “ﬂ
449223
. 449.290
pro-

y apparatus, S. G. Goss
hine, card, J. Jordan.
Printing machine, chromanc. J. M
Printing machine, perfecting, R. M. Hunt
Printing office apparatus, J. L. Knight..
Printing press feed gauge, E. 1.. Megil
Protector. See Electric contact protect:
protector. (Shoe protector. Shovel
tector.
Puller. See Stump puller.
Pulley, split. J. B.Cornwall...... .....ccceauuiann..
Pulp, apparatus for regulating the consistency of

449,608

wood, Decker & Goebel ,25
Pulp. produclng ground wood, E. F. Millard .586
Pump. G. ¥. Beebe...........cceeveevnnien X
Pump, chaln B. B. Spence. 9
Pump piston. pneumatic, C. H. Robinson. 333
Pump valve, A.J opkins. ... .53:
Punching machine, W. Frech.. ,154
Rack kSee Display rack. F eed rack. Umbrella
Rall chan‘. A.Heyn 49,
Rail chnair, W. A. Pearso Jr.. 449,570
Rails, fastener for fish plates for. J. 8. Gary 443,115
Railway, R. H. Little............  covveine.s 49.1!
Railwoy conduit, electric, F. O. Blackwell 449,19
Railway crossing, street, V. Angerer.. 449,483
Railway drawing head, S. W. Hildreth . 449.477
Railway. pneumatic, Sharpneck & Bailey 449,594
Railway signal, electric. S. Tompkms ..... 449,65
Railway system, electrical, 8. F. B. Morse q
Railway time signal, F. B. Ide...........

Railway track lifter, H. D. Brown.
Railway tracks, constructing street, T. Gri
Railway trolley guard, electric, A. W Mltchell
3

Railways, antomatic trolley catcher for electric,

arsons
Railways, system for cable, L. Cutsha
Rake. See Hay rake.
Rand trimmer, J. W. Plummer
Ratchet wrench, W. H. Haire.
Reeling machme. E. E. Bradley.
Reflector, electric lamp, F. Cooley..
Re;zllstter See Cash register. Cash Rz

ste
Reglultator. See Dynamo regulator. Keed regu-
ator.

Repeater, F. W. Cole . 419,574
Ribbon clasp, J E. Davenny . 449467
Roller. See Wringer roller.
Rolling mill, H. Aiken.. .......ccoievvnnene
Roofing and lining felt, J. A. Smith.......
Rope sheave, sectional, Harris & Thomas
Rotary cutter, reversible, J. Barnes
Rotary engine, W. J. kendig......
Rotary engine, G. H. Weston..
Ruching, E. 11. Gosewisch.. .
Ruling machine, paper, A. J.Carleton .
and and gravel cleaning machine, F. J. Hoyt....
Sandpapering machine. V. Broiz............
ash balance. F. P. Johnson
ash bar machme. W,
ash, window, L. H.
aw swaging machine, J. B. Rhod
aw table gauge, R. Kuehne .
cale, automatic electric weighing, J. V. Davis....
cale, com operated platform weuzhlng. N. M.

449.511

Low

Secuonal boiler, J. H. Mills
Separable boat, J. Aspden..
Separator. SeeiMagnetic sepurator
Sew[l&F and beating out seams, machine for, E. B.
Sewing machine, D. Jones. ..
Sewing machine ruffler, W. ta

Sewing machines, bosom plaiting abtachment for.

E. A. S 449,385
Shade adjuster, H. Du Fresne 449,579
Shade fabrics, machiery fo

‘Wiggin & Rathbun.. .o 449,305

Shade or globe holder. T. W. Pritc . 449,171
Shaft bearings, electric alarm for, G. Han 449,411
Sheet metal ﬂanmng machine, J. A. Kurtz. 449,634
Sheller. See Corn sheller.
Ship’s rigging, H Follett 449472
Shoe, G. Schul 449,500
Shoe, G. L. Shepar 449,389
Shoe fastening, P. 449.213
Shoe protector, C. lﬁ liowland 449,416
Shoes. gloves. etc., attuchment for. B. A. McFad- 0,564
....................... . 449,
Shovel protector, J. T. Omlor.. . 449.568
Shutter worker, Wells & Lewis.. . 449,508
Sifter or screen, J. B. White 449,342
Signall. See Raiiway signal. Railway time sig-

nal.

Signal box, non-interfererce, F. W. Cole 449.5l5. 449.576
qiphon intermittent devlce. A. W. M. 449267
Snap hook, W. T. MOITi8...cceeerueeinernannann 449,491
Soldering, method of and apparatus for electrle.

A. Robinson 449.258
Spark arrester, G. R. Anderson T 449,512
Speed measure. G. Berry.... .......... .... 449,398
Spinning spindle step bearlnz. J. W. Wattle 449,341
Spring motor, B. Reichelt....... ........... 449,384
Stamp affixing machine, W. H. King. 449,544
Stamp, self-inking, C. S. Burton. ....... . 449
Steam and hot water generator, D. A. chklnson 449,150
Steam boiler, H. B. Buckland.. . 449,

Steam engine, E W. Curtiss .
Steam engine, [. Kentnowski.. .
Steel, composition for use in the manufacture of

J. Mackintire............ccceiiiiiiiiinnniiiinn. 49,547
Stoker, automatic, A. M. Gow 449.157
Stone, artificial, L. Enricht..... 449,152
Stone composition, artificial, L. 444,151
Stone, manufacture of artlﬂclal. l,. Enrich 449,214
Stone or cement, artificial, L. Enricht.............. 449.619
Stopper. See Bottle stopper.

Stove, C. 0. Gi 449, 218
Stove, oil, L. T. Wilcox ...... 44934
Stove, water back gas cooking, 449.179
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449.596
449,207
449,642
. 449,141

thch tongue adjuster, I. Mowder
wivel, H. K. Kelle:
yringe, electro-therapeutic, E. Bartsch..

arget. self-indicating, J. Paterson . 4

lelegraph transmitter, H.G. Robbins. 449.174
lelephone. Humans.........cee oo . .. 449,254
[elephone circuit and apparatus, J. J. Carty 449,106
elephone sound transmitter, A. E. Schatz.. 449,180

[hermometer graduating machine, J. D. Hall.
hermometer printing machine, J. D. Hall.
hermometer tube filling apparatus, J. D. Hal
l'hill coupling, F. N. Kelsey ...
Thill coupling, Rosé & Thompson..
Thrashing cylinder, C. krantz
Thrashing machines, straw stackmg attachment
for, A. Miller
Tile, bmldmg, J. Pajeau..
Tile, roofing, E. Bennett .
Tire for vehicle wheels, C. Challiner.
Tire fur vehicles, rubber, A. Straus......
Tire for wheels, rubber, Jefferies & Grant.
Tire tightener, A. M. Reeves ... .
Tobacco stick. T. H. Ellington
Tobacco stripping and booking machine,
Williams
Tool holder, boring, 8. P. Graham
Toy, sounding, D. W. Watrous.
Transom lifter, A. L. Pennock.
Transportation, method of, W.
Trap. See Insect trap.
Traps,. inserting springs in, E. 8. Hotchkiss
Trees, machine for budding, W. M. Rowell.
Trimmer. See Band trimmer.
Trough. See Water trough
Truck, electric motor, F. O. Blackwell
Truck for railway cars, Pfingst & Bemis
Truck for suspended cars, R. C. Forsyth
Truss pad, J. Garcia....... ........

INEREREESRRY
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. 449,469

449,394
449,246
449,146
449,429
449,102

449,534
449,531

Tubular boiler, down draught, D. V. O’Brien

Type to type bars, tool for clamping, H. Abbott... 449,190
Typewriting machine, Clinton & McNamara.. 9,6

Typewriting machine, B. T. Mul .uzan 149,560
Typewriting machine, A. B. Reid.. 449,296
Typewriting machine, H. H. Unz ... 449,640
Typewriting machmes, platen for, H. Abbott. 449,191

Umbrella rack or stand, C. R. Risdon.........

Unloading apparatus, K. §. Kirkpatrick... 49,443
Utensil, combinatiorn household, 8. Welch.. 449,147
Valve, ball cock. T. R. Keyworth, Jr........ . 449,351
Valve, center seal and by-pass, W. Crighton . 449578
Yalve, cut-off, J. H. King............ ..oo.oeu... 449,123
Valve for compound engines, starting, W. B. Yeo 449,457
Valve for expansion pipes, safety, Bryant & Crow 449,

Valve for tanks, tloat, Beekman & Uubener veee 449,

Valve, rotary, F. Schneider. . . 449,181

Valve, steam engine. J. E. Waterous. .
Vat and churn, J. Hansen
Vehicle, convertible, G. 1. & G. H. Hutton, Jr

e
eogzo
3
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Vehicie running gear, B.O. PEUSE..cn vven vveres 449,427
Vehlcle seats, jointed iron for, G. H. & G. H. Hut-

m, Jr 449,419
Vemcle wheel. J. N. Clouse. 49,

Velocipede, J. Kdelstein.. 449,111
Velocipede, 1'. B. Jeffery 220
Velocipde. J. O. Rathbun.... .. . 449,383
Velocipede, A. W. Schleding 449,498

Vulcanizer, J. Fi
Wagon beds. rub iron for, G.
Wagon, dumping, J. W. Dunham et al
‘Wagon, dumping. J. A. K1 .
Washing machine, L. F. &
Watch bow fastener, E. Klahn... .
Watch case, traveler’ s. K. A. Laut
Watchmaker’s pliers, E. E. Coble
Water closet, portable, A. J. Nile
Water elevator, J. Fazoaga
Water heating device. R. P. White
Water trough, B. Koeppe

Waterways, apparatus for scouring, E. G. Holden 449,479
Weather strip for freight car doors, W. R.

LA 1 - o 449,399
‘Web fabrics, machine for guiding the edges of,

L. Hollingworth ...............oeviiveiineennnes 9,623
Weighing machine, automatic, H. E. Smyser. . 449,276
Weighing mechanism, grain, S. K. Brown.......... 449,402
Welding machines, burr preventer forelectnc. E.

homSOn ...coviiii it ceeeiaeaa, 9,357
‘Well sinking, expansion drill for. A. Cameron..... 449,613
W ells, groove cutting machine for oil or gas, J. L.

AdiSOM. . ..iiiireiines tiiieeeeieteiiine seennanans 419,459
Wheel. See Vehicie wheel. Wind wheel.

Wheel scotchmz device, cart, E. Murgatroyd .ee.. 449,269
Wihiffietree, J. M. Blondell.. . 449.647
Wind wheel, F. Miller...... . 449, 489
Wind wheel. M. C. Robbins.. . 449,
Winker attachment, M. Sansoucy....... . 449, 497
Wire, making seamless plated, I. K. Peck. ... 449,428
Wire, manufacturing seamless gold plated. C. R.

Smith.... ... 449,183
Wire. manufacturing seamless hollow, C. R.

Smi 449,182
Wrapper paster, C. Y. Knight . 419,124
Wrench. See Monkey wrench.

Ratchet wrench.

Wrench, H. Hammond veee. 449, 410

Wrench, G. L. MeCauley...
‘Wringer roller, C. A. Kohl

TRADE MARKS.

Cigars, J. Alvarez & Co
Cigars, 8. Azcano y Meana...
Cigars, V. Bustillo & Brother
Cigars, J. 8. Murias & Co.
Cigurs, J. Villamil & Co... .
Coal, cannel, Macfarlane & Mordue
Detergent composition resembling soap.

H yde
Carpet Cleaner and Moth Exterminating Co....

Hair restorative, J. T. Fay.......cceevvvneene

Hose supponers. G. Frosc & Co.

Liniment, P. M.

Meal, C. OSKkamp......covuunnne.

Paint, black, H. S Fassett & Co.

Pills, E. Krauth

Porcelain ornaments and toilet and table ware,
Haviland & CO..... ....cooivieiiiinrinnenn. 19,257, 19,258

Remedy for blood and liver diseases, D. G. Potts.. 19,260

Remedy for rheumatism, neuralgia, and like dis-

eases, J. D. Groves 9,231
Rice, prepared, Crystal Rice Milling Company. 19 241
Seed, bird, French, Richards & Co.......... 19256

Seeds, l:iulbs. plants trees, and shrubbery

Shawls, wool . Bai
Shenrs, and scissors, and tal
ing cutlery, A. J. Jordan..
Soap, toilet, Ostrom & Lincoln
Soaps and lotions, toilet, E. Ri
Sprinklers, automatic, R. Wood

Stoves, heating and cookin
Tin plates, Copper Miners m late Compa
Tin plates, Pontypool lron and Tinplate Company,
19,250, 19,251

Tin plates and terne plates, Copper Miners’ Tin-
plate COmPANY.....oeeiieieeeieeerinnraaninnns 19,245
'l‘ln lates and terne plates. Pontypool Iron and
inplate COmpPANY .....c..ceeeeneenccnns o 9248 19,249
Tin plates. terne plstes and tin taggers, Old Castl
Iron and Tinplate Company....... ... 247
Topical remedy, A. [. Babendreier 3

.. 1925
Wines and alcoholic liquors, H. S, Woodbury...... 19,261

DESIGNS.
Badge, C. F. Irons. . 20,645
Basket, fruit, J. A. 20.641
Belt, apparel, J. Bige]ow 20,640
Bottle. J. L. Dawes...... 20.656
Dental cabinet, '1‘ J Collins. . 20,643
Embroidery, P. Kleeberg...... . 20,652
Furnace, Kernan, Jr., &Landers ....... . 20.648
Handle forknives, etc.. K. A. Hathaway .. 20,647
Handie for spoons, etc., R. Leding... ....... . 20649
tiandle for spoons, forks. etc., W. B. Durgin . 20,644
Lamp shade. A. Howard....... ... cccevecenens . 20,551
Neckscarf, ornameutation of, 8. Finkelstein . 20,642
Paper, ete., wrapping, H. W. Burtch . 20,654
Spoon, E. C. Baumgras.. . 2,656
Spoon, etc., E. Harris.. 51, 20,658
8poon, etc., R. Leding . . . 20,650
Spoon or fork handle, H. B. Swart. 20,653

Toy bank, R. Frisbie

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

Canadinn Partents may now be obtained by the
inventors 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

] instructions address Munn ., 361 Broadway,

ew York. Other foreign patents may also be obtained.

Woverfisements.

Inside Page, each insertion « « « 73 cents a line.
Back Page. each insertion - « « $1.00 a line.

The above are charges per agate line—about eight
words per line. This notice shows the width of the line,
and is set in agate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at publication office as eariy as T'hursday morn-
1ng to appear in next issue.

for Amateurs.
Supp., 783.
tions for making sent by mail,
$1.25. Difficult parts finished. Any
one can make it. W. 8. BISHO

1Nlus. in Sci. Am.

USE ADAMANT WALL PLASTER

It is Hard, Dense, and Ad-
-~ hesive. Does not check or crack.

~— It is impervious to wind, water,
-and disease germs. It driesin a
few hours, It can be applied in
- -any kind of weather. Itisin gen-
[Teral use. Licenses granted for the
f-—mixing,using, and selling.

! Addr s ADAMANT MFG CO.

09 E. Geunesee st.,
Syracuse, N. Y.

Patent Foot Power Machmer

Complete Ouftfits.

Wood or Metal workers without steam
power, can successfully compete with
the large shops, by using our New
LABOR SAVING Machinery,
latest und most improved for practical
shop use, also for Industrial Schools,
Home Training, etc. Catalogue free. ‘
Seneca Falls Mf
695 Water Street, Seneca

lls, N. Y.
STEREOTYPING; THE PLASTER AND

PaperProcesses.—Composxtlon and preparation of the
mould, the best alloys of metal and proper degree of
heat, trimming and mending the Elate, etc. A minute
descnptlon of both processes, with num erous illustra-
tions. A paper of great interest to every printer. By
Thomas Bolas, F.C.S., F.I.C. SCIENTIFIC AMERICAN
SUPPLEMENTS, 773 and '974. 10 cents each.

The Sehastian-May Co.

Improved Screw Cutting:

Pover L L ELE |
Power \\\
Drill Presses, Chucks, Drill8, Dogs, J3
and Machinists’ and Amateurs’
Outfits. Lathes on trial. Cata=
logues mailed on application.
165 to 167 Highland Ave.,

SIDNEY, OHIO.
! Inventors can sell

ADVERTISING SPECIALTIES! Isventens cnyece

manufactured on royalty, inventions of novelty or util-
ity that can be used for advertising. Correspondence
invited. The Tuscarora Advertising Co., Coshocton, O.

COMPLETE STEAM PUMP
10 SIZES FROM $7 To $75

"PRICES no
GRIPTIVE

I]S

CircuLh

UZEN &Tm

TO BUSINESS MEN

The value of the SCIENTIFIC AMERICAN as an adver-
tising medium cannot be overestimated. Its circulation
is many times greater than that of any similar journal
now published. It goesinto allthe States and Territo-
ries,and isreadin all the principal libraries and reading
rooms of the world. A business man wants something
more than to see his advertisement in a printed news-
paper. He wants circulation. This h as when he
advertises in the SCIENTIFIC AMERICAN. And do not
let the advertising agent influence you to substitute
some other paper for the SCIENTIFIC AMERICAN, when
selecting a list of publications in wuien you decide 1t is
for your interest to advertise. This is frequently done,
for the reason tnat tne agent gets a larger eommission
trom the papers having a small circulation than is allow-
ed on the SCIENTIFIC AMERICAN.

For rates see top of first column of this page, or ad-
dress MUNN & C().. Publishers,

361 Broadway. New York.

Barnes New Sensitive Drill

Has These Great Advantages:
speed of the drill spindle can be In=
crenue or Diminished Instantly, or the
motion reversed, without stopping the ma«=
chine or shifting belts. More or less driv-
ing power can be applied to the drill spindle,
as the size of the drill or the nature of the
3 work may demand.
W. ¥. & JNO. BARNES CO.,

1999 Ruby St., Rockford, Ill.

THE DAIMLER MOTOR

THE DAIMLER MOTOR CO.
is prepared to furnish 1, 2, and 4 Horse Power
GAS or PETROLEUM MOTORS
for all Industrial Purposes. Fully illustrated catalogue
and price list on application. Motors in operation at
Works, Steinway. Long Island City.
Office, 111 East 14th Street, New York City.

ARMSTRONG MANF'G, CO.

ANEERG&LS STEAN b
20ur ADJUSTARBLE STOCKS and DIE
are universally acknowledged to be the
BEST !
We also make all_our Tools on the
Naame prmclx]e of the BEST MA’I‘EI!IA L an
P, and always with a view
mof time and labor saving in _their use.

FmemmueBRIDGEPORT, CONN, Ulll]llllllls

NEW YORK TRADE SCHOOLS.—DE-
scription of the New York Trade Schools which were
established nine years ago for the purpose of %xvmgin-
structions to young men in certain trades,and to enable

young men alreadyinsuch tradesto 1mprove themselves.
With 10 illustrations. Contained in SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. 781. Price 10 cents.
had at this office and from all newsdealers.

GATES ROCK & ORE BREAKER

Capacity up to 200 tons per hour.

Has produced more ballast, road
metal, and broken more ore than
all other Breakers combined,

Builders of High Grade Mining
Machinery.

Send for Catalogues.

GATES IRON WORKS,
30 C So. Clinten St., Chicago
215 Franklin 8t.. Boston, Mass.

|

To be

Grand Ave., New Haven, Conn.

STEREOTYPING.—A VALUABLE

series of lectures by Thomas Bolas, discussing the most

recent methods in this branch of typography. With 23
MERICAN SUP-

lllust,ra.tmns Contaired ln SCIENTIFIC
PLEMENT, Nos. 773 and 7974. Price 10 cents each.
To be had at this office and from all newsdealers.

“Improvement the order ot the age.”

THE SMITH PREMIER TYPEWRITER

Important Imfarovemems.
the Essential Features greatly perfected.
The Most Durable in Alignment.
Easiest Running and Most Silent.
All type cleaned in 10 seconds without soiling the hands.

The Smith Premier Typewriter Co., Syracuse, N. Y., U. S, A,

Send for Catalogue.

Remington

has set the copy for writing
machines for 15 years.
It is to-day the

Standard

and expects in the future,
as it has in the past,

to lead all others

in adding improvements
to what will always be
the true model of a

T ypewriter.

Wyckoff, Seamans & Benedict,
327 Broadway, New York,

TaSLACK BARREL MAc
“ﬁ‘ < ASPECIA LTYMLA»LB,NERY

JOHN GREENWOOD &C0.
ROCHESTER N

HOW TO MAKE DYNAMO-ELECTRIC

Machines.—By Geo. M. Hopkins. With dra,wiu%s toscale
and full directions for constructing dynamos of different
sizes. Th2 small machine is intended 1or experimental
purposes. Will heat from 4 to 6 inches of platinum wire,
produce the electric light, decompose water rapidly,
magnetize steel, ring a large gong, give powerful shocks,
aperate mductlon coils, and will, tor temporary use, re-
place 8 or 10 Bunsen cells. Contained in SUPPLEMENTS
161 and 599. Price 10 cents each. The larger ma-
chine produces eight 16-candle lights or one powerful
arc light, Can be arranged as a series, shunt, or com-
pound wound machine. Can be run for a short time by
two or four men. _Requires one horse power for con-
tinued running. Best engravings of dynamo ever pro-
duced. Details of every part shown, inding of arma-
ture and field magnet plainly illustrated. Any intel-
ligent person with the aid of these drawings and instruc-
tions may make useful, durable, and effective machines.
Contained in SUPPLLEMENT 600. Price 10 cents.

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

PATE"TED NOVELTIES for the manu-

facturer or inventor. B. HARFORD & SON, Office
Rooms, 9 & 10 Exchange Bld;.z. 134 Van Buren St. Chicago.

of merit sold

Materials and direc-

Mfr. of Klectric Machinery, 958

§ l mpys
@ izt ELECTRICAL!
' =] Small Motors ¥, %4, and 3 Horse Power. Small In-
candescent Dynamos. 5, 10 and 20 Lamps. Our own
== Small Electrlc Motor | desien nd make

NOVELTY ELECTRl(g CO 54 North 4th St., Phila.,Pa.

OIL WELL SUPPLY CO. Ltd.

91 & 92 WATER STREET,
Plitsburgh, Pa.,
Manufacturers of everything needed for
ARTESIAN WEBELLS

for either Gas, Oil, Water, or Mineral
Tests, Boilers, Engines, Pipe,
Cordage, Drilling Tools, ete.
Illustrated catalogue, price
lists and discount sheets
on request.

A HYDRAULIC OR JET-PROPELLED

Steam Lifeboat.—Description of a naval lifeboat pro-
pelled by a jet of water, with full details and account of
the main featuresof construction and of the trials made
of it for maneuvering power. With 4 illustrations. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No.

'7'70. Price 10 cents. To be had at this office and from

all newsdealers.

Wells, Oil and Gas Wells, drilled
by connmct to any depth, from
000 feet. We also manufacturc
n.nd furnish everything required
to drill and complete same. Port-
able Horse Power and Mounted
Steam Drilling Machines for 100 to
600 £t. Send 6 cents for illustrated
catalogue. Pierce Artesian
and 0il Well buppl&(}o"
80 Beaver Street. New York.

USHMAN CHUCK

Complete line for all uses shown in new
illustrated catalogue, free to all.
Cushman Chuck Ceo., Hartford, Conn,

A BOON TO THE DEAF!

Osgood’s No. 1 Hearing
Horn is the only instru=
ment that wili help the
deaf, Made from best bell Ay
metal, and will last for
years. Carried in the pock-

et and used in public with-
out attracting attention.
Price $5. Sent C. 0. D
May be returned after 2
weeks’ trial if not found iamafactory

OS(,.OOD BROS., Cor. 7th St & Broadway, Oakland, Cal.

GYMNASTICS FOR GIRLS —AN IN-
teresting account of the course of instruction given
at the Berkeley Athletic Club for Ladies. With 18 illus-
tratlons Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 753, Price 10 cents. To be had at this
office and from all newsdealers.

CLARK’S

] ight Running, Ad]ustable

Blade:, Self-0Oiling Bearings.

24-page catalogue free.

Also Rubber Press Rolls for Wool
and Yarn Washing and

1yeing Machines.
GEO. P. CLARK, Manuf.
Box L, Windsor Locks, Ct.

33,000 SOLD.
Engines and Pumps Combined.

For COAL _GAS
or GASOLINE.,

SCHLEICHER, SCHUMM & CO.

PHILADELPHIA,
CHICAGO, NEW YORK.

ON GAS ENGINES.—A VALUABLE

Bnper by E. Delamare-Deboutteville, touching upon the
istory of gas motors in general.and describing in de-

tail the ** Simplex” engine invented by the author and

Mr Malandin. With 23 figures. Contained in SCIENTIFIC

AMrRICAN SUPPLEMENT, Nos. 715 and 216. Price 10

3en¥s each. To be had at this office and from all news-
ealers.

Shepard s New $60 Screw-Cutting Foot Lathe

Foot and Power Lathes, Drill
Presses, Scroll Saw Attach-
ments, Chm,ks Mandrels, Twist
Drills, Dogs, Calipers, etc.

Lathes on trial, Lathes on
payment.

Send for catalogue of Outfits
for Amateurs or Artisans,
Address H. L SHEPARD,

ENT,
134 Enst 2d Street
Cincinnati, Ohio.

Useful Books!

Manufacturers, Agriculturists, Chemists, Engineers, Me-
chanics, Builders, men of leisure, and professional
men, of all classes, need good books in the line of

Gap Lathe, $125.

'@}_{a s
igrap

K oLD
LUFEGHORT-WRTE \WWAY U
Address: The American Writing
Machine Co., Hartford, Conn.;
New York Office, 237 Broadway,

DEVELOPMENT OF AMERICAN

Blast Furnaces. wlth special reference to large Yields.—
By James Gayley. A description of some of the princi-
pn] blast furna.ees in the United States, showing the
changes in design and practice by means of which ex-
traordmaﬂly Iar%e yields have been obtained in the last
decade. figures. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. '776. Price 10 cents. To
be had at this office and from all newsdealers.

Starrett's Universal Bevel Protractor

‘Weighs 6 ounces. Blade
=7 in. b {,% in. Stock 4 in.
rice $5.00.

Surface uauzes. Combina-

tion Squares, Fay’s Patent

S8pring Dividers, Sgrmg

Calipers, Screw Pitch Gauges, Steel

Rules, and full line of Fine Tools.

8% Send 2-cent stamp for full list.

L.S.STARRETT,ATHOL, MASS,
MANUFACTURER OF FINE TOOLS.

NEW CATA LOGU
VALUABLE PAPERS

Contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent
Jres of charge to any address.
MUNN & CO.. 361 Brondway, New York.

© 1891 SCIENTIFIC AMERICAN, INC.

their respective callings. Our post office department
permits the transmission of books through the mails
at very small cost. A comprehensive catalogue of
useful books by different authors. on more than fifty
different subjects, has recently been published for
free circulation at the office of this paper. Subjects
classified with names of author. Persons desiring
a copy, have only to ask for it, and it will be mailed
tothem. Address,

MUNN & CO.. 361 Broadway, New York.

EXCELLENT BLACK COPIES, only equaled by Litho-
graphy, of anything written or drawn

the Patent with any Pen.lz
SpemmensA U Toco |P Y I s

’l‘en Eyck & Parlker, 66 Pine Street, New York

MANUFAETBRIES IN UNITED STATES, scomnn FRANCE, GERMANY & AUSTRIA,
Awarded the Grand Prize at late Paris Expomtion.

Edco System.

Complete Electric Light and Power Plants. Electric
Street Cars, Accumulators, Dynamos. Oldest and
most experienced Motor Co. in the world.

THE ELECTRO DYNAMIC COMPANY,

224 Carter 8t., Phila., Pa. 44 Broadway, New York.
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Founded by Mathew Carey, 1785,

HENRY CAREY BAIRD & CO.
Industrial Publishers, Booksellers, and Importers,
810 Walnut St., Philadelphia, Pa., U. S. A,
8 Our new and Revised Catalogue of Practical and
Scientific Books, 86 pages, 8vo, and our other Catalogues
and Circulars, the whole covering every branch of Sci-
ence applied to the Arts, sent free and free of postage |
trag,ny one in any part of the world who will -furnish his |

address.

ROPER’S HAND-BOOK OF LAND
AND MARINE ENGINES.

Containing a description and illustrations of every
description of Land and Marine Engine in use at the
date of its publication, whether simple o' compound,
horizontal, vertical, beam, steeple., direct-. cting, back-
action, geared, oscillating, trunk, or rotar, , with rules
fortheir care and management. Price........... *3

o,

By STEPHEN ROPER, Engineer,
AUTHOR OF

Practical Handy-Books

—FOR—

ENGINEERS AND FIRENEN

Engineers’ Handy Book............. (500 ...Price $3.50
Use and Abuse of the Steam Boiler .. ceeens 2
Hand-Book of Modern Steam Fire Engines
uestions and Answers for Engineers
and-Book of the Locomotive
Roper’s Use and Abuse Steam Boiler
Instructions and Suggestions for Engineers and

S23

RO

238 =22

Firemen
Catechism of High-Pressure Steam Engi
Young Engineers’ Own Book

They are the t:nJI{l books of the kind ever published in
this country, and they are so plain that any engineer or |
fireman that can read can easily understand them.

Send for Descriptive Catalogue mailed free.

For sale by all booksellers, or will be sent to any part of
the United States or Canada on receipt of list price.

§F~ Send money in Registered Letter, P. O. Order, or
Postal Note.

EDWARD MEEKS,

1012 Walnut Street, Philadelphia, P2,

ARCHITEGTURAL  BOOKS,

Useful, Beautiful, and Cheap.

To any person about to erect a dwelling house or sta-
ble, either in the country or city, or any builder wishing
to examine the latest and best plans fora church, school
house, club house, or any other public building of high
or low cost, should procure a complete set of the ARCHI-
TECTS' AND BUILDERS' EDITION of the SCIENTIFIO
AMERICAN.

The information these volumes contain renders the
work almost indispensable to the architect and builder'
and to persons about to build for themselves they will
find the work suggestive and most useful. They contain
colored plates of the elevation, plan, and detail draw-
ings of almost every class of building, with specifica-
tiou and approximate cost.

Nine bound volumes are now ready and may be oh~
tained, by mail, direct from the publishers or from any
newsdealer. Price, $2.00 a volume. Stitched in paper
covers. Subscription price, per annum, $2.50. Address
and remit to

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

GRAND PRIZE—-PARIS EXI’OSITION, 1889

THIN PANEL STOCK

In Whitewood, Walnut, etc.
Manufactured by the original ‘¢ Systéme Bartlett,”’
received the Highest Award and only *‘Grand Prize”
given to this industry. The only * Systéme ” introduced
into Europe and America that produces a perfectly

sound cut board.
HENRY T. BARTLETT,
' MAHOGANY

2200

CABINET WOODS
and VENEERS, SAW MILLS.,

200 Lewis Street, New York.
ELECTRIC POWER TRANSMISSION

in Mining Operations.—By H. C, Spaulding. A brief
fresentatlon of some of the work already done toward
he application of electrical apparatus to mining pro-
cesses, with some practical suggestions and statements
from those who have had personal experience in the
operations of such apparatus. With 2 illustrations. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
783. Price 10 cents. To be had at this office and from
allnewsdealers.

For SCHOOLS & PUBLIC ENTERTAINMENTS -

RED

LANTERN SLIDES COLORED&UNCOL
SEND FOR
oo QUEEN & CO.

PATENTS!

MESSRS. MUNN & CO., in connection with the publi-
cation of the SCIENTIFIC AMERICAN, continue t0 ex-
amine improvements, and to act as Solicitors of Patents
for Inventors.

In this line of business they have had forty-one years’

xperience, and now have unequaled facilities for the
preparation of Patent Drawings, Specifications, and the
prosecution of Applications for Patents in the United
States, Canada. and Foreign Countries. Messrs. Munn &
Co. also attend tothe preparation of Caveats, Copyrights
for Books, Labels, Reissues, Assignments, and Reports
on Infringements of Patents. All business intrusted to
them is done with special care and promptness, on very
reasonable terms. .
pamphlet sent free of charge, on application, con-
taining full information about Patents and how to pro-
cure them; directions concerning Labels, Copyrights,
Designs, Patents, Appeals, Reissues Infringements, As-
signments, Rejected Cases. Hints on the Sale of Pa-
tents, etc.

We also send, free of charge, a Synopsis of Foreign Pa-
tent Laws, showing the cost and method of aecuring
patentsin all the principal countries of the world.

MUNN «s Solicitors of Patents,

1 Broadway, New York.

BRANCH OFFICES.—No. 622 and 62¢ F_Street, Pa-

cifie Building, near 7th Street, Washington, D. C.

DEAF &s8. & HEAD NOISES CURED

by Peck’s Invisible Tubular Ear Cushions, pera
only by F. Hiscox, 853 B’way, N.X. Write for book of prooan REE

heard. Successful when all remediesfail. Sold

OW MANY THOUSAND KNIVES

nament on th

do you suppose are sold by a little extra polish on the blades, or an or-

e handle? A good many men select wives after the same

e R e S T T TR TS s e ¥
manner and get sold too. This knife is made on honor. Cutis exact size. blades warranted, price65c., but for

awhile samples sent postpaid tor48e.

g S for 82. Fine 3-blade
penknife $1, Lady’s 2-biat!e pearl, 35c. 7in.shears,
60c. Knife and shears, $1. Pru

ing knife, 75¢c. ®Grafting, 25
Budding, 55c.  Pruning shears,
90c., postpaid. Hol-

low - ground razor,

Use a Razor.”
Maher & Grosh,
J 40 S Ntreet,
Toledo, Ohijo.

FIREFELT.

THE NEW NON-CONDUCTING MATERIAL

is a Flexible Felt Made of Pure Asbestos, in a
finely divided fibrous_state, indestructible by heat and
unexcelled as a Non-Conductor. Navy tests show

. 8.

it to be superior to Hair Felt in Non-Conducting qualities. Made into sectional form

for pipes and into sheets and rolls for large surfaces.
Asbeatos Boiler Coverings, Steam Packings, Asbestos C

Building Paper,etc.

Send for Samf)]es.
oth, Asbestos

THE CHALMERS-SPENCE CO., 59 and 61 Liberty St., New York.

BRANCHES:—Philadelphia,

Chicago, Pittsburgh, Boston.

EVERY USEER OF MACHINERY
SHOULD LEARN

How to Use Loose Pulleys.

Useful information on this sub-
{gct is given in our * Catalogue
0.56.”” Sent freeto any address.

VAN DUZEN & TIFT, Cincinnati, Ohio,

—— MENTION THIS PAPER., ———

ELECTRO MOTOR, SIMPLE. HOW TO
make. By G.M. Hopkins.—Description of a small electro
motor devised and constructed with a view to assisting
amateurs to make a motor which might be driven with
advantage by a current derived from a battery, and
which would have sufficient power to operate a foot
lathe or any machine requiring not over one man power.
With 11 figures. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 641. Price 10 cents. To be had at
this ottice and from all newsdealers.

THE EACLE

THE EASIEST RUNNING BICYCLE
IN THE WORLD.

B3~Speed, Comfort and Safety,
AGENTS WANTED.
Large lllustrated Catalogue sent Free to any Address.

THE EAGLE BICYCLE MFG. CO.,
STAMFORD, CONN.

Il

ICE-HOUSE AND REFRIGERATOR.

Directions and Dimensions for construction, with one
illustration of cold house for serving fruit from
season to season. The air is kept and pure through-
out the year at a temperature of from 34° to 36°. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 116.
Price10 cents. To behadat this office and of all news.

lers.
Suge 1
Photographic Supplies.

w. Send for catalogue.

T. H. MCCOLLIN & CO., 1030 Arch Street, Philadelphia.

Paper, rior  Quality.

Figures, Alphabets,

Brands, and Log Hammers,

Plates and Seals.

BELLOWS & KONIGSLOW.
314 Seneca St., Cleveland, O.

ICE-HOUSE AND COLD ROOM.—BY R.
G. Hatfleld. With directions for construction.
engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, 59. Price 10 cents. To be had at this office
and of all newsdealers.

STENCILS, STEEL NAME STAMPS, STEEL
Burning

Printing Dies, Brass Signs, Door

Four

PROPOSALS.

ROPOSALS FOR IMPROVEMENTS IN
MAIL-BAGS, MAIL-CATCHERS®AND
MAIL-BAG I.ABEL-HOLDERS.

POST OFFICE DEPARTMENT, WASHINGTON, D. C.,
February 28, 1891.—Sealed proposals from patentees or
| their assignees for granting the use of putented im-
‘ provements in the mode of opening and closing mail-
| bags of any kind, and in the construction of mail-bags,
mail-catchers, and devices for labelling mail-bags, will
be received at this Department until noon, on Wednes-
day, the second day of September. 1891, All proposals
must be in accordance with the specifications, which can
be obtained from the Second Assistant Postmaster Gen-
eral, Mail Equipment Division.
| JOHN WANAMAKER, Postmaster General.

ROPOSALS FOR MAIL-BAG CORD-
FASTENERS AND FOR IRON AND
STEEL, &c., FOR POST OFFICE DE-
PARTMENT.

POST OFFICE DEPARTMENT, WASHINGTON, D. C.,
February 28, 1891.—Sealed proposals will bereceived at
this Department until noon, on Wednesday, the sixth
day of Mag. 1891, for furnishing, according to contract,
Mail-bag Ccrd-fasteners, Iron, Steel, Brass, Oils, and
Waste. All proposals must be in accordance with the
specifications, which can be obtained from the Second
Assistant Postmaster General, Mail Equip ment Division.

JOON WANAMAKER, Postmaster General.

Experimental Science

BY
Geo. M. Hopkins,
Interesting Experi-

LTYPEWRITERS.

Largest like establishment in the world. First-
class Second-hand Instruments at half new prices.
Unprejudiced advice given on all makes. Ma~
chines sold on monthly payments. Any Instru-
ment manufactured shi lped’,l%'iwlege toexamine.
EXCHANGING A SPECIALTY. Wholesale prices
to dealers. Illustrated Catalogues Free.

TYPEWRITER % 70 Broadway, New York.
HEADQUARTERS, § 144 La Salle St., Chicago,

ments in Every Branch
of Physics. Descriptions
of Simple and Efficient
A}gpa.ratus, much of
which may be Made at
Home, Among Subjects
treated are Electricity in
all its Branches, Magnet-
ism, Heat, Light, Photo-
f’ Microscopy, Op-
llusions, Mechan-
cs,etc. A world of Valu-
able Information. A
Source of Rational
Amusement. A superb

graph

gate drawn,
). best finished
order promptly.

IMPORTANT TO PATENTEES.
to write, before placin

ager of the Richard K.
partment, Franklin Square, New York.

FAMILY ICE MACHIN

L. Dermigny, 126 W. 25th St., N. Y.

same on market, tothe

minutes.

Burnham’s New Improved Standard Turhine

Vertical or Horizontal. Yields a greater per-
i centage of water used, either with full or part
and is the simplest constructed and

wheel in the market. Can fill your
BURNHAM BROS., YORK, PA.

Inventors of Novelties, etc., will find it to theirlilntﬁ-est
ane
ox Purchasing and Supply Dee

Ice, etc., in a few
$10 & up.
State Rights for sale.

work for Young and Old.
INlustrated Circular and Table of Contentssent free.
740 PAGES. 680 ILLUSTRATIONS.
PRICE, by mail, postpaid, - -
MUNN & CO., Publishers,
Office of THE SCIENTIFIC AMERICAN,
361 Broadway, New York.

STEAM ENGINE, HOW TO MANAGE.
By J. C. 8.—A very pracrical paper on the subject. How
to fire with wood and coal, how to manage the water
supply, how to clean the engine, how to clean the supply

$4.00.

countof Dr.Koch’s remedy for tuberculosi
of using it. etc. With 9 illustrations.

SCIENTIFIC AMERICAN SUPPLEMENT, No. 782,
10 cents
dealers.

For

Handling 61in, Coal,

&eeiZek | BORDEN, SELLECK & CO., { maSo¥ors,

KOCH’S DISCOVERIES.—A FULL AC-
8, the method
Contained in
Price
To be had at this office and from all news-

HARRISON CONVEYOR!

Sand, Clay, Tan Bark, Cinders, Ores, Seeds, &¢.
Orars, § Chicago, Nl

After being on the Market Five Years

The ““ACME ?’ still Leads!

Sizes One, Two, Three, and Four Horse Power.
or Kerosene Oilfire, as ordered. No extra insurance requiredon account of the oilfire.
Send for catalogue giving tull particulars and prices.

Arranged for either NATURAL GAS

BEST

ICUTLER DESK

A .CUTL
BUF F

THE PHONOGRAPH.—A DETAILED
description of the new and improved form of the pho-
nograph just brought out by Edison. With 8 engrav-
inge. Contained in ‘SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 632. Price 10 cents. To be had at this
office and from all newsdealers.

ALUMINUM. A Pocket Rule made of thi
wonderful metal, 3 inches long, flnely graduatec
Free, by mail, for 25 cents.

F. WELCH, 65 Sudbury Street, BOSTON.

ERFECT— o APER

8

EW

The Koch Patent File, for preserving newspapers, Mage
azines, and pamvohlets, has been recently improved and
rice reduced. Subscribers to the SCIENTIFIC AMERI-
AN and SCIENTIFIC AMERICAN SUPPLEMENT can be
supplied forthe low price of $1.50 by mail, or $1.25 at the
ofiice of this paper, Heayvy bo:rd sides; inscription
*SCIEN'TIFIC AMERICAN.” in gilt. Necessary for
every one who wishes to preserve the paper. Address
MUNN & CO., Publishers SCIENT1FIC AMERICAN.

CHUCK AND MICROMETER STOP
for Amateurs.—By C. D. Parkhurst. Description of a
simple and easlly constructed chuck for use with a di-
viding machine, and the micrometer stop that is used
to regulate the degth of the cut in the graduation of
circles,etc. With 9 figures. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 772, Price 10 cents. To
be had at this office and from all newsdealers.
Beginners inthe study

ELEGTR GITY of electricity need the

only paperdealing with its first principles; illus-
trated. fle a Er 3mostrial 25¢c.sample co%y lﬂe;t‘llle
AMATEUR ELECTRICIAN, Box

®

nd Aunt Columbia think, etc., of
" and SEATTLE. Send stamp to

FOR RENT

In the best Natural Gas City in Indiana, Builde
ings with Heat, Light, and Power. Equipped
with Automatic Sprinklers, Steam Heat, and
Electric Light, suitable for light or heavy manu-
facturing. Address,

JAS. BOYCE, MUNCIE, IND.

CIVIL ENGINEERING and_ Surveying.
instruction in New York or Brooklyn by an experienced
engineer. Address C. E. & S.. P. O. Box 173, New York.

A LIBRARY ror $1.00

Five books in one. Worth
_ its weight in gold to every
wmechanic. The very latest in
formation for 20 differen¢
trades. This wonderful book
contains 575 pages absolutely
teeming with rules, tables, s
cret processes, and new infor
mation that cannot be had
elsewhere for less than %25.00.
The Modern Steamn Engine—
How to Read an Indicator—
The Westinghouse Air Brake
—Blacksmith’s and Machinist’s
Tools—Practical Mathematics
Simplified—Tin and Sheet Iron
o Worker’s Manual—Carpenter’s
S Manual—Points for Painters—
pAGE Magnetism and  Electricity—
. L How to Get a Patent—A Me-
chanical Dictiona Everything fully explained in
one handsome volume and guaranteed to be abso-
lutely correct. Send $1.00 for a copy bound in silk
cloth, or $1.50 for Morocco binding. ith each copy
of the book we give free a_complete working chart
for settm;} ear teeth. The regular price of this
chart is AGENTS WANTED. Write for
terms. LATRD & LEE. Publishers, 263 Wa-
bash Avenue, Chicago, 111.

INE
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Eshelman.Llewellyn&Co.,Seattle, W,
AUTOMATIC ENGINE.
(CENTER CRANK)

ECONOMY.PERFECT REGULATION OF

ABSENCE OF ALL PART

SPEED, |-
SPEEL

PQ RTSEY% lglFG CO.-LiMiTED.
UILDERS op = ACUSE N.Y, —
? aiso - OF AUTOMATIC ANDPLAIN SLIDE VALVE ENGINES
CONSTRUCTORS OF TANKS,STAND P p < OILERS AND. STONE CRUSHERS
SPECIFICATIONS SOLICITED = ESTIMATES GIVEN.

REQUIRING FREQUENT ATTERTION.

ICE and REFRIGERATING MACHINES

The Pictet Artificial lce Company (Limited), Room 6, Coal & Iron Exchange, New York.

Private

“TEEL WIRE

224 w.29.5T.

The §
PUBLICATIONS FOR 1891,

in the United

ipe. how to gauge the pump, etc. With 12 {llustrations.
ontainéd in SCIENTIFIC AMERICAN SUPPLEMENT, No.
from all newsdealers.
M
than Cotton Waste. Consumers and dealers should
write for particulars to
VOLNEY W. MASON & CO.,
FRICTION PULLEYS CLUTCHES and ELEVATORS
$10.00 to $50.00 gz
i
- y fitable busi-
ness. Magic Lanterns and Views of popular sub-
athematical, 3 Meteorological, 4 Magic Lanterns, etc.
L. MANASSE, 88 Madison Street, Chicago, Ill.
ncils, Steel Stamps, Rubber and
Model and Experimental Work
Small Machinery, Novelties, etc., man-
New York StencilWks,, 100 Nassau St., N.Y
ECONOMICAL APPARATUS.—BY W.
easily made vy any one who possesses a certain amount
of ingenuity and mechanical skill—blow pipes, Bunsen
figure. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 780. Price 10 cents. To be had at this
FOR SAIL.E.
Patent. for Astronomical Mirror, No. 408,511, dated
where, and of the utmost importance for construction,
combination, and correction. No agents need apply.
Address DENNIS O’BRIEN, Oswayo, Potter Co., Pa.
PATENT FOR SALE, SXifiPrasie
] SAD 1RON,
you want a rapid seller with big profits, write to
H. S. PEASE, 171 Elm Street, Cincinnati, Ohio.
Valuable Property for Manufacturing and Summer
Resorts. Large factory, with steam power and heat and
acres of valuable building sites on Luke George, close to
railroad depot and post office, Caldwell, N. Y. Factory is
culars, address John E. Alden, Glens Falls, N. Y.
_CARY & MOEN CO,
(4] Ih e
EVER" & STEEL SPRINGS. e
ientific

747. Price 10 cents. To be had at this office and
WIPING MATERIAL. uch cheaper and better
BORDEN & REMINGTON, Fall River, Mass., U.S. A.
PROVIDENCE. R. L.
ght and pro-
ects. Catalogues on. application. Part 1 Optical, 2
Stencils,
B Metal ’1‘31)9. ‘Wheels, Dies, ete.
ufactured by special contract.
H. Ince, Ph.D. Descriptions of apparatus which can be
burners, steam apparatus. chemical apparatus. \\ith 20
office and from all newsdealers.
August 6, 1889, with improvements patentable every-
Bee illustration on page 226 of this issue.

Agents look here! 158 dozen sold in one County If
FOR SALE, LEASE, OR RENT.
other modern conveniences, water power, etc., and ten
suitable for large variety of manufacturing. For parti-
OF("/”DESCRIPH N &

oT

merican

The prices of the different publications

States, Canada, and Mexico are as follows
RATES BY MAIL.
The Scientific American (weekly one year 3
The Scientific American S8upplement (weekly), one
year. . . a5

$3.00

The Scientific Ameri
one year, .

The Scientiic American, Architects and Builders
KEdition (monthly), one year, . . w2

COMBINED RATES.
The Scientific American and Supplement, $7.00
The Scientific American and Architects and Build- A

can, Spanish Edition (monthly) 10

ers Edition. . . . . . * .
The Scientific American, Supplement, and Archi-
tects and Builders Edition, . . 9.
Proportionate Rates for Six Months.
This includes postage, which we pay. Remit by postal
or express money order, or draft to order of
MUNN & CO.. 361 Broadway, New York,

RKING MODELS & LIGHT MACHINERY

INVENTIONS

Send for Model Circu

© 1891 SCIENTIFIC AMERICAN, INC.

lar. Jones Bros. E Co.. Cit
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Scientific dmerican,

“Wdvertisements.

Insrde Page, each insertion - - - = 75 cents a line
Back Page, each insertion - - - - $1.00 a line.

The above are charges per agate line--about eight
words per line. This notice shows the width of the line,
and isset in agate 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 Thursday morn-
ing to appear in next issue.

©Poamammeron
BieyeLEs sincTer

SAN FRANCISCO

DYVICTOR

MAKERS
OVERMAN WHEEL eo

CAJCOPEE FALLOS.
LF; ADS MASS.
L ' @ATALOGVE - FREE - |

=
A. G. SPALDING & BROS,

SPECIAL AGENTS,
NEW YORK. PHILADELPHIA.

THE STEAM ENGINE: ITS PRINCI-
ples, its development. its future and perfection.—A pa-
per by E. N. Dickerson, giving an outline of the history
of the steam engine, and discussing the principles upon
whieh it operates and which limit its capacity. With 2:
figures. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 656. Price 10 cents. To be had at this
office and trom all newsdeaiers.

PATENT STEAM-PIPE CASING
P —FOR—
,% Underground Steam Pipes

A. WYCKOFF & SON,

116 East Chemung Place,
ELMIRA, N. Y.

[TESTIMONIALL.
Watchinakers’ Tools, ete.

Engine was Set Up and Started by owr Printed Directions.
Chicago, 111., 86 North Clark 8t., Sept. 17, 1890.

Charter Gas Engine Co., P. 0. Box 148, Sterling, 111
GENTLEMEN :—The No.1 Charter, with Gasoline At-
tachment, purchased of you in March last, fills the place
for which it was bought in every respect. My work be-
ing light, I have not used more than one-fourth of the
power it is capable of supplying, but have no doubt from
what it does now that I ean callon it for all the work you
claimed it would do and then have enough left over for
the man “with ax to grind.” The expense of running
is also fully inside of your claim, and without exception,
it requires the least care of any engine of which [ know.

Yours truly, S. A. DALE.

CHICAGO.

Two staves removed to show lining
betweeninside and outside staves.

. NOT AFFECTED BY WET DRY
OR HEAT . SEND YOUR FULL NAME AND ADDRESS
FOR PRICE LIST ANDR ILLUSTRATIONS TO
THEMIDGLEY WIRE BELT C0.BEAVER FALLS,P L USA,

MACHINE TOOLS

Engine Lathes, Planers, Shapers, Tur-
. Tret Lathes, etc. I~ Send for Catalogue.
The Hendey Machine Co. Torrington, Conn,

ML AN L L

95 MILK ST., BOSTON, MASS.

This Company owns the Letters Patent
granted to Alexander Graham Bell, March
7th, 1876, No. 174,465, and January 30th,
1877, No. 186,787.

The transmission of Speech by all known
forms of Electric Speaking Telephones in-
fringes the right secured to this Company
by the above patents, and renders each
individual user of telephones not furnish-
ed by it oritslicensees responsible forsuch
unlawful use. and all the consequences
thereof, and liable to suit therefor.

87 MAIDEN LANE,
WEW YORK,

THE COPYING PAD.—HOQW TO MAKE
and how to use; with an engraving. Practical directions
how to %regnre the gelatine pad, and also the aniiineink
by which the cogles are made; how to apply the written
letter to the pad; how to take off copies of the letter.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, NO.
43N. Price 10 cents. For sale at this office and by all
newsdealers in all parts of the country.

NEW KODAKS

“You press the button,
we do the rest.”’

Seven New
Styles and
Sizes
ALL LOADED WITH
Transparent
Films.
For sale by all Photo. Stock Dealers.
THE EASTMAN COMPANY,
Bend for Catalogue, RUCHESTER,N. Y,

(AprIL 11, 1891.

60 INCHES WIDE |
8 PLY
212 FEET LONG

L ARTRERAT 6 G

RUBBER BELTING

—ESTABLISHED 18556.—

Sole Manufacturers of the Celebrated MONARCH and
MALTESE CROSS RED STRIP and MOHAWK
brands of RUBBER BELTING.

THE GUTTA PERCHA AND RUBBER MFG. CO.
Para Building, 35 Warren St., New York.

"GATE VALVE | TEE PREMIER CAMERA

for low pressures (below 60 1bs.) whether for
Steam, Gas, Water, Oils, or Thick FKluids,
investigate the *“Handy.” It is more com-
pact. and costs much less than any other
Gate Valve. Write for Catalogue.

The Lunkenheimer Brass Mfg. Co.
15-17 E. 8th St,, Cincinnati, O,

[ . . l A -
@Lvﬁgmgw
J== 7

POPE MFGC. Street, BOSTON.
Branch Houses: 12 Warren 8t., NEW YORK, 291 Wabash
Ave., CHICAGO. Factory, HARTFORD, CONN,
and Experimental

WORK|“G MonEls Machinery, metal

or wood, made to order by MASON & RAUCH, successors
to J. F. Werner, 47 & 49 Centre Street. New York.

) R\
¥ TALCGH;\
KET

o VISATTARKEST. o
NSV Z

WORKING LOCOMOTIVES WITH
Petroleum Fuel.—By 'Thomas Urquhart. An interesting
account of the recent results of the author’s experience
in the use of petroleum refuse as fuel on an unprece-
dented scale upon the Grazi & Tsaritsin Railway, South-
east Russia. ith 52 i:lustrations. Contained in Sci-
ENTIFIC AMERICAN SUPPLEMENT, Nos. 769 and
770. Priceten cents each. To be had at this otlice and
from all newsdealers.

JAMES L.EFFELWATER WHEELS

ENGINES, and BOILERS,
JAMES LEFFEIL & CO.
FARLO St., SPRINGFIELD, OHIO.
110a Liberty Street New York City.

—

IS THE BEST IN MARKET.

Simple of Manipulation.
Plates or Films are used.
The Shutter is always set.

PRICE $18.00.

Send for Catalogue and copy of Modern Photography.

ROCHESTER OPTICAL COMPANY,

14 S. Water St.,, ROCHESTER. N. Y.

SEWING MACHINE MOTOR FOR AMA-
teurs.—By C. D. Parkhurst. Description of a very sim-
Ple and effective motor, with luminated armature, of
sufficient power to actuate a sewing machine. With 11
engravings. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 739. Price 10 cents. To be had &t
this office and from all newsdealers.

2

of Guns, Rifles, Revolvers, Sporting

| JOHN P. LOVELL ARMS CO., 147 Washington Street, BOSTON, MASS.

$85 | ovell Diamond Sarer, $85

Diamond Frame, Steel Drop Forgings, Steel Tubing, Adjustable Ball Bearings to all Run-
ning Parts, including Pedals. i i i
money can buy.

£ Strictly high grade in every particular.
| Bicycle Catalogue Free. Send six cents in stamps

Suspension Saddle. Finest material

Finished in enamel and nickel.
No better machine made at any price.

‘or our 100-page illustrated catalogue
00ds of all kinds, etc.

ALUMINUM. AN INTERESTING DE-

scription of the various methods of manufacturing this
metal, chemical and electr%ytic; with special reference
to the lleroult method. ith 6 figures. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No.'753,
10 cents.
dealers.

Price
To be had at this office and from all news-

FOR RAILROA

WoQDEN TANKS ¢ wen vens

&C.
L:NRCGE XW;;’EES’S}"‘(IKS COMPLETE STOCK 0f
PLANS 2 % 4 AV = 1\
SPECIFICATIONS FURNISHED E {YPRESS LUMBER.
FOR FOLNDATIONS &TOWERS

N° 217 E.MAINST. LOUISVILLE

ESTABLISHED HALF A CENTURY.

MEARVIN'S

FIRE &BURGLAR

SAFES

ANY _ TED
HAVE M TN R avEMENTg

ND |
NOT FOUND 1N - 2 MAKES

THAT WILL WELL REPAY AN

INVESTIGATION
BY THOSE R AR 70 SECURe

THE BEST SAFE
MARVIN SAFE CO.

NEW YORK, PHILADELPHIA,
LONDON. ENCLAND.

= AND FINE GRAY IRON ALSO STEEL
LEAELE 9 CASTINGS FROM SPECIAL

/ ~——— O TERNS
JHOMRSDEVUN KO “a Syt aoay 7

LEHIGH AVE. X AMERICAN ST. PHILA.

Scientific fook ()atalogue

SMALL ELECTRIZC MOTOR FOR AM-
ateurs.—By C. D. Parkhurst. Description in detail of a
small and easily made motor powerful enough to drive
a ten or twelve inch brass fan and to give a good breeze.
With 15 figures drawn to'a scale. Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 767. Price 10
cents. To be had at this office and from all newsdealers.
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Levels, Transits, Surveyors’
Compasses, Pocket and Pris-
matic Compasses, Hand Lev-
els, Angle Mirrors, Planime-
ters, Ps,nmgralphs. Engineers’
Slide Rules, Leveling Rods.
S Poles, Chaing, ete.

A pamphlet of information and abe
stract of the laws, showing How to,/R8
Obtain Patents, Caveats, Trade
Marks, Copyrights, sent free.
Address MUNN &
361 Broadway,
New York. ?

Otis Bleetric Elovator

ALSO

Manufacturers of the Standard

Hydraulic -Passenger and
Freight, Steam and Belt

ELEVATORS,

Otia Brothers & Co.,
3% Park Row, New York = i

SCIENTIFIC AMERICAN SUPPLE-
MENT. Any desired back number of ¢he SCIENTIFIC
AMERICAN SUPPLEMENT c3n be had at this office for
10 cents. Also to be had of ngwsdealers in all parts of
the country.
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HE PENNA. DIAMOND DRILL & MFG. CO.
BIRDSBORO, I’A,, Builders of High Class
Steam Engines. Diamond Drilling and General
Machinery. Flour Mill Rolls Ground and Grooved.

NEW MAIL

New Grade, $100.
CUSHION 'l'éRES and TANGENT
PO.

Handsomest and Best Diamond 4
Safety
Send tor Catalogue and Second-
Hand List.

Also Sole New England Agents for

\, LITTLE GIANT

PRICE, $35.00.
Only Bcy’s Safety with a
Spring Fork, preventing in-
Jury to young riders from
Jar and vibration.
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Scientific Jmervican

ESTABLISHED 1846.
The Most Popular Scientific Paper in theWorld
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Only $3.00 a Year, Including-Postage. Weekly
52 Numbers a Year.

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

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

Clubs.—Special rates for several names, anQd to Post
Masters. Write for particulars.

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

MUNN & CO., 361 Broadway, New York.
0 —

THE

Scientific Qmevican Supplement

This is a separate and distinct publication from THE
SCIENTIFIC AMERICAN, but i3 uniform therewith in size,
every number containing sixteen large pages rull of en-
gravings, many of which are taken from foreign papers,
and accompanied with translated descriptions. THE
SCIENTIFIC AMERICAN SUPPLEMENT is published week-
ly, and includes a very wide range of contents. It pre-
sents the most recent papers by eminent writers in all
the principal departments of Science and the Useful
Arts, embracing Biology, Geology, Mineralogy, Natural
History, Geography, Arch&ology, Astronomy, Chemistry
Electricity, Light, Heat. Mechanical Engineering, Steam
and Railway Engineering, Mining, Ship Building, Marine
Engineering, Photography, Technology, Manufacturing
Industries, Sanitary Engineering, Agriculture, Horti-
culture, Domestic Economy, Biography, Medicine, etc. A
vast amount of fresh and valuable information obtain-
able in no other publication.

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

Price for the SUPPLEMENT for the United States and
Canada, $5.00 a year; or one copy of the SCLENTIFIC AMER-
ICAN and one copy of the SUPPLEMENT, both mailed for
one year for $7.00. Single copies, 10 cents. Address. and
remit by postal order, express money order, or check,

MUNN & CO., 361 Broadway, New York.
Pablishers SCIENTIFIC AMERICAN.
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THE SCIENTIFIC AMERICAN ARCHITECTS'AND BUILD-
EnS’ EDITION is issued monthly. $2.50 a year. Single
copies, 25 cents. Forty large quarto pages, equal to
about two hundred ordinary book pages: forming a
large and splendid Magazine of Architecture, richly
adorned with elegant plates in colors, and withother fine

engravings; illustrating the most interesting examples
of modern architectural construction and allied subjects.

RECENTLY PUBLISHED.
Our new catalogue containing over 100 pages, includ-
ing works on more than fifty different subjects. Will be
mailed tree to any address on application.

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

MANAGEMENT OF SILK WORMS IN
China.—A valuable and comprehensive batger translated
from the Chinese of Tsou Tsu T’ang, by Robert Kliene.
The Muiberry tree; hints on the cultivation of it. Silk-
worm rearing. _Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 773. Price 10 cents. To be had at
thisoffice and from all newsdealers.

© 1891 SCIENTIFIC AMERICAN, INC.

A ial feature is the presentation in each number
of a variety of the latest and best plans for private resi-
dences, city and country, including those of very mod-
erate cost as well as the more expensive. Drawingsin
perspective and in color are given, together with full
Plans, Specifications, Sheets of Detatils, Estimates, etc.

The elegance and cheapness of this magnificent work
have won for it the Largest Circulation of any Archi«
tectural publication in the world. Sold by all newsdea -
ers. $2.50 a year. Remit to

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

PRINTING INKS

The SCIENTIFIC AMERICAN is printed with CHAS,
ENEU JOHNSON & CO.’S INK, Tenth and Lombard
8ts.,Philadelphia, and 47 Rose 8t., opp, Duune, New York






